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Are  Chemists  Engineers? 

At  the  organlzini;  tonference  of  tho  fVderatfil  American 
Engineering  Societies  no  representatives  of  the  American 
rhemical  Society  were  present.  The  reason  commonly  as- 
signed for  this  fact  was  that  chemists  are  not  engineers. 
Chemical  and  .Metallurgical  Engineering  thinks  that  chem- 
ists should  support  this  proposed  federation.  Nevertheless 
that  magazine  does  not  regard  all  chemists  as  bi-ing  engi- 
neers, for  it  says: 

"Fnglr.ccrlne"  !ias  betn  defined  by  entliusuisi.^  to  ne  a.'^  ;iil- 
embraclnr;  as  the  offlclal  statement  of  scop'-  of  th"-  Bureau  of 
Stand.irds:  "The  (-stnbllshment  of  stnndanls  of  mi;iBurenients, 
ronstants.  nunlity.  performance  and  practiff"!  A  like  blanket 
dellnllior.  is  that  which  regards  enKin.eerlnR  as  "thf  art  of  or- 
Kanitli.K  and  directing  men  and  of  con(rolHn»;  tho  forces  and  ma- 
terials of  nature  for  the  l)eneflt  of  the  human  r.ice."  Evidently  a 
.sailor  and  a  surveyor  are  tioth  Included — th.^  wide  reaches  of  en- 
iilneerlni;  includes  Generals  Gorgas  and  Goelhals! 

Obviously  a  more  restricted  meaning  corr>s|x>nd.«  with  usage, 
despite  th.-  enthu.ilasts.  An  engineer  1.x  rather  an  applied  physicist, 
he  who  uiiden<tands  the  laws  of  he.it.  eleitriclty.  light,  sound, 
dynamics  and  statics  and  can  make  tlum  useful  to  man  In  struc- 
tures and  machines.  In  this  way  the  s;ii!or  and  General  Gf'r»,Tis — 
Indispensable  though  they  be — are  evidently  and  properly  not 
ria.sslOcd  with  the  surveyor  and  General  Goeilials. 

Now.  Is  a  chemist,  "versed  In  the  S'lence  of  the  composition  of 
>tib>tancea  and  their  transformations,"  an  engineer  In  this  sense? 
If  the  chemist  is  a  scientist — one  Inilmatt^^  with  the  systematic 
kii.«  ledge  of  his  subject — he  evidently  Is  not  called  an  engineer, 
an>l  ■  ii-htly  so:  and  it  would  be  no  less  than  a  calamity  to  nvlse 
edu-atl'inal  methods  so  that  ne.irly  all  the  S!  idents  would  graduate 
cheni.o  il  .  I  gineers.  to  the  exclusion  of  cb-'ml.st.«.  On  the  other 
hand.  If  he  Is  more  the  artist — fine  wha-e  knowledge  Is  made 
efficient  .-'nd  useful  to  his  neighbors  by  skill — then  he  would  be 
welcomed  into  their  fraternity  by  all  engineers. 

It  will  be  noted  that  under  the  deflni'ion  above  suggested 
an  engineer  is  an  applied  physicist,  yet  n  the  same  editorial 
we  read  that  "engineers  are  a  group  ni  educated  men  dis- 
tinguished from  scientists  principally  because  the  engineer 
applies  science  for  human  benefit."  If  so.  we  fail  to  see  why 
the  chemist  who  applies  science  is  not  an  engineer. 


A  physician  applies  science^sometlmeB  chemical,  some- 
times physical,  and  not  Infrequently  psychological— yet  he 
would  not  be  classed  as  an  engineer.  It  seems  to  us  that 
the  application  of  science  is  not  the  sole  criterion  of  engi- 
neering. Engineering,  as  we  regard  it,  is  the  systematic 
application  of  science  to  the  problems  of  economic  produc- 
tion and  service.  Under  this  definition  falls  the  activity  of 
any  chemist  who  Is  engaged  in  solving  economic  problems. 
If,  however,  his  work  is  not  directly  of  an  economic  nature, 
it  is  not  engineerins. 


An  Amateur    Economist  Lectures 

thie  (Governor  of  California  on 

Higliway  Extravagance 

This  is  the  flay  of  the  amateur  economist,  the  man  who 
can  solve  any  economic  problem  upon  a  moment's  notice 
without  the  necessity  of  searching  for  data.  Thus  one  H. 
W.  Keller,  speaking  for  the  Automobile  Club  of  Southern 
California,  having  learned  that  highway  construction  has 
doubled  in  cost,  reasons  that  the  Stale  of  California  should 
discontinue  practically  all  road  work  until  construction  prices 
recede  to  the  prewar  level.  He  is  so  sure  of  his  conclusions 
that,  in  behalf  of  the  aforesaid  club,  he  writes  the  governor 
of  the  state  an  impudent  letter  in  which  he  accuses  the 
governor  of  ignorant  extravagance  in  continuing  to  build 
roads. 

Gov.  Stephens,  who  was  formerly  a  practicing  engineer,  is 
doubtless  well  enough  informed  about  prices  and  wages  to 
know  that  there  is  slight  probability  that  road  building  costs 
will  recede  much  below  the  present  level  for  many  years 
to  come.  He  also  knows  that  good  roads  have  done  more 
than  any  other  thing  to  accelerate  the  growth  and  pros- 
perity of  California.  But  .Mr.  Keller,  who  is  apparently  as 
ignorant  of  the  causes  of  price  changes  as  he  is  of  the 
economic  gains  that  follow  road  Improvement,  reads  tho 
Governor  a  lecture  on   extravagance. 

In  all  likelihood  there  will  be  a  referendum  vote  in  Call- 
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fornia  thb  fa  on  thi'  i|u.  -iliMi  '.'  raising  Ijle  rate  of  inter- 
set  on  state  iKlii\ay  bomis  fn:  the  prea^it  4.5  per  cent 
to  the  Dec«s».,  )■  >;  pi-r  i  »!nt.  If  tl'  s  raise  >n  the  bond  inter- 
est rate  Is  ai  ;>rove(i.  as  we  iloiibi  not  it  \\1U  be,  It  will  in- 
dicate that  tl  ••  p«^ple  of  Californi..  want  more  good  roads 
at  pre.ient  pr:.  es.  and  are  not  willing  to  \ralt  an  indetinite 
but  certainlr    "OK  """"  '"■■  'o^^"'"  constructjon  costs. 

Are  Prices  Affected  More  by  Psy- 
cholu^ical  Than  by  Economic 
influences? 

Mu.st  we  lot..\  to  the  laws  oi  efnnomics  or  to  the  laws  of 
psychology  to  under.'stand  changes  in  price  levels?  This 
is  a  question  u  ked  by  Chemical  and  Metallurgical  Engineer- 
ing, to  which  this  answer  is  given: 

I'erhap*  it  to  not  f»r  out  to  sukk'sI  .is  a  rough  gvnrrallzation 
that  the  lonit  awiniss  are  pro<lur«(l  b.v  .•.■onomic  Influences  ami  the 
lluctuallona  bjr  |>..vot.oloKlc  (nlluencc.-i. 

But  what  ts  an  "econonilc  influence"  a.>  distinguished  front 
n  "psychological  intluence"?  The  fact  is  that  many  of  the 
laws  of  ecoDonilc-;  are  laws  of  mental  action.  Take,  for  ex- 
ample, the  economic  law  that  the  output  of  workers  is  in- 
fluenced by  ihi-  amount  of  pay  received  for  thei:  perform- 
ance. Here  it  is  evident  that  an  ecoiinmic  law  is  either 
based  on  a  pcychulogical  law,  or  is  coincident  with  it.  The 
same  holds  Inic  of  scores  of  economic  laws.  Indeed,  it 
might  almost  be  claimed  that  economics  is  a  branch  of  men- 
tal science,  so  numerous  are  the  economic  laws  that  express 
mental  characteri^itics.  Almost  the.  entire  structure  of  the 
old  political  economy  rests  on  the  psychological  principle 
that  selfishneM  dominates  the  action  of  most  men  engaged 
in  the  production  and  distribution  of  wealth. 

In  discussing  t-ronomir  problems  only  confusion  can  re- 
sult from  any  attempt  to  make  it  ap^ear  that  economics  is 
p  purely  physir .'  science.  It  is,  in  fact,  a  complex  of 
physical,  mathei    nical  and   psychological   principles. 


What  Is  True  of  the  Parts  Is  Not 
Necessarily  True  of  the  Whole 

Apparently  it  -  mly  with  great  diffKiilty  that  the  average 
thinker  become*  iMe  to  distinguish  between  an  economic 
law  or  principle  'hat  relates  to  a  society  as  a  whole  and 
one  that  relates  ■  l.v  to  a  part  thereof.  One  of  the  common- 
est of  fallacies  nsists  in  Inferring  that  whatever  is  true 
of  any  of  the  i  -nibers  of  a  society  must  necessarily  be 
true  of  the  socit  :■  as  a  whole.  This  fallacy  may  easily  be 
exposed  by  an  III   -rratlon. 

It  Is  true  that  r  my  individual  is  able  to  double  his  money, 
he  can  command  i  greater  amount  of  service  or  goods  from 
Ma  fellows:  but  ;f  every  individual  were  to  double  his 
iiioney,  no  one  «  ild  t)e  able  to  command  any  more  service 
or  goods  than  pr,  .r  to  the  doubling.  A  dollar  is  a  ticket 
that  calls  for  aer.ires  or  goods.  Doubling  these  tickets  in 
the  possession  o'  i-ach  person  obviously  can  not  alter 
any  individual's  .■j.ire  of  services  or  goods. 

One  of  our  re  i'l»r»  ask."  us  to  explain  how  population 
can  affect  price  levels  In  the  manner  indicated  in  Mr.  Gil- 
lette's average  ir<l<-x  price  formula  giv.-n  In  our  April  T 
issue.    He  »ay»: 

No  <]oul>t  thl«  pri  ■  forn  .,1 .  I.  fcrrc,:t.  ypt  imw  can  this  anamol> 
be  explained:    ValO'  . ,  Hj  upon  iH.iiulatlon.     No  popula- 

tion, no  valuf.     M  I  n  of  a  town   reduces  to  half,    then 

about  half  the  hoo.«  -  »iii  (^  valueless.  Y.  i  Mr.  Gillette's  price 
fomiJla  Inrflcates  ••  it  prices  var>-  inverseh  with  population.  In- 
stead ot  »rryln«  dlr  ■  Mv  with  It. 

This  li<  a  fwx'  "'ample  of  the  confusion  that  so  often 
occurs    when    re«»"  f  c   about    an    economic    principle    that 


I  elates  to  a  soct*» 


'•n  as  a  whole.     .Mr.  Gillette's   price 


index  formula  Klvt  -  the  relative  averagi'  wholesale  price  of 
all  commodities  ir  a  given  country;  bin  our  correspondent 
undertakes  to  appl^  it  to  houses  in  a  .i  en  town  Mr.  Gil- 
Jctte's  price  (ornB's  is: 

Mx  V 


P  =  - 


pmduition  of  ■  imodi  -s.  Hence  C  XE  is  total  annual 
production  of  c   '    :iioditi    -. 

Our  correspcu'lrnt  iiuiiertakes  to  apply  this  formula  to 
houses  in  a  giv.  ?i  town,  but  the  formula  was  not  deduced 
to  apply  to  the  Ciiudltions  that  he  assumes.  It  was  deduced 
to  apply  only  to  the  n\ '  rage  price  of  all  commodities  pro- 
duced in  a  cotii'.iry  whose  total  money  supply  is  M,  and 
wluise  population  is  C.  In  such  a  country  if  the  popula- 
tion were  cut  in  two,  wliile  the  other  factors  (M,  \"  and  E) 
remiiined  unaltertil,  a  v.  rage  commodity  prices  would  be 
doubled.  The  formula  lioes  not  give  the  price  of  houses. 
or  oi  esgs,  or  of  steel.  :ind  is  therefore  not  applicable  to 
th.in  taken  by  themselves. 

Population  added  to  a  town  may  increase  the  value  of  its 
real  estate,  but  it  does  not  necessarily  add  anything  to  the 
price  of  the  commodities  sold  in  the  town.  Population  added 
to  .1  nation  may  increase  the  total  land  value  therein,  but 
without  altering  the  average  selling  price  of  commodities. 

There  is  another  subtle  fallacy  in  our  correspondent's 
argument.  He  says:  "No  population,  no  value,"  which  is 
true,  for  the  cause  of  value  is  demand,  and  demand  is  non- 
existi'iit  where  population  does  not  exist.  But  it  does  not 
follow  that  because  the  entire  elimination  of  population 
eliminates  all  value,  therefore  a  reduction  in  population 
causes  a  reduction  in  all  values.  With  a  reduction  in  popu- 
lation there  occurs  not  only  a  reduction  in  demand  for 
goods   but  a  corresponding  reduction  in  supply  of  goods. 

In  any  interpretation  of  the  significance  ot  a  formula,  it 
is  essential  to  realize  that  the  formula  merely  expresses  a 
quantitative  relation  between  certain  things,  and  that  the 
conditions  under  which  that  relation  exists  are  either  ex- 
pressly stated  or  tacitly  assumed  in  deducing  the  formula. 
Hence  it  is  irrational  to  test  the  truth  of  any  formula  by 
applying  it  to  coiiditions  that  were  neither  assumed  nor 
implied   in   the  process  of  deducing  it. 


2  X  r  X  E 

In  which  M  l»  W'al  money  V  Is  rate  of  annual  turnover  of 
money,   C   is   total  population,  and   E  is  per  capita    annual 
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Concrete  for  Pavements 

To  the  Editor:  The  immense  amount  of  highway  paving 
now  being  constructed  and  projected  all  over  the  country 
has  been  responsible  tor  extensive  laboratory  tests  of  con- 
crete mixtures,  and  many  articles  have  been  written  by  en- 
gineers irom  various  viewpoints.  The  manufacturers  of  con- 
tractors' equipment  are  also  developing  their  products  to 
meet  the  latest  requirements. 

The  state  highway  commissions  are  taking  a  lively  in- 
terest in  determining  what  kinds  and  details  shall  be  adopted 
by  them,  and  the  general  public  who  ship  by  truck  or  drive 
automobiles  for  pleasure  are  entering  into  the  discussion  and 
submitting  their  best  judgment  or  guesses;  the  automobile 
and  truck  manufacturers,  who  know  that  they  have  some 
interest  In  the  results,  are  olTering  statistics  as  to  the  value 
of  good  roads;  and  finally,  the  farmers  and  taxpayers  are 
trying  to  determine  whether  they  can  afford  to  pay  their 
shere  for  paved  roads. 

Engineers  are  not  taking  advantage  of  this  great  oppor- 
tunity to  efficiently  plan  pavements  for  towns  and  public 
highw:iys.  Too  large  a  proportion  are  admittedly  or  actually 
guessinir  and  experimenting  at  the  expense  of  the  public,  and 
tlie  expi-nse  Involved  is  large.  This  condition  tends  to  shake 
public  (ontidencr!  (and  it  is  already  badly  strained  in  spots) 
in  the  great  advantage  if  not  necessity  of  employing  engi- 
neers to  take  responsible  charge  ot  all  such  work;  and  any 
v.eaknoss  In  one  branch  of  the  profession  reflects  .upon  the 
whole,   ill  general 

The  'iiKlneers  should  be  dictating  and  directing  the  de- 
tails of  all  this  I  onstructlon  work,  but  as  usual  they  are 
generally  playing  the  iiart  of  the  "necessary  evil,"  and  car- 
rying out  Instructions.  They  are  plainly  not  agreed  upon 
iny  well  defined  and  doflnite  type  and  specification  for  such 
V  ork.  ■  Kngineerin;^  ami  Contracting"  has  an  opportunity  to 
help  to  bring  order  out  of  cbaos  at  this  time  by  urging  the 
"■nglneers  to  assist  tbcniselves  nul  by  calling  their  attention 
to  the  ilMflnite  knowlefl^e  and  experience  which  we  already 
have  of  concrete  work  The  most  satisfactory  results  can 
only  be  obt.iimd  by  u'ilirlng  this-  experience  in  determining 
upon  g|)"Clflcations  to  best  fit  the  conditions  and  material 
of  each  locality,  and  by  the  rigid  inspection  anjl  eternal  vig- 
ilance which  is  necessary  to  have  the  spocifications  carried 
out  in  detail. 

All  concrete  construction  is  much  like  a  chain  of  many 
links  and  it    Is  only  as  strong,  in  giving  satisfaction,  as  its 
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weakesl  link  or  poorest  section.     But  as  yet  many  eneiiii'fr> 
who  are  in  charge  of  work  don't  Krasp  this  Important  truth 

We  have  known  for  years  tluit  certain  lean  mixtures  of 
concrete  are  strong  and  dense  enough  for  foundations  which 
are  buried  from  the  atmosphere  and  have  to  resist  only  com- 
iression  p.nd  low  shear  stresses;  and  we  also  know  that 
richer  mixtures  properly  reinforced  are  needed  for  concrete 
in  building  construction  subject  to  bi-nding.  shear,  coinpres- 
>:ion.  atmospheric  changes  and  trattic  ^iltrasion.  But  when  a 
concrete  base  for  pavement  is  consiilt-r.ii.  all  this  knowledge 
seems  to  be  overlooked,  usually,  as  though  it  pertained  to 
some  other  material  and  the  indefinite  experience  which  Is 
available  from  concrete  used  for  road  wurk  Is  used:  and 
when  this  experience  seems  too  unMiiisfactory  some  new 
method  or  combination  is  guessed  at  or  determined  upon. 

Maybe  It  Is  because  concrete  paveint'nts  seem  to  have  the 
ground  to  support  thorn,  that  they  aif  considered  as  being 
separate  and  distinct  from  concrete  which  is  used  for  build- 
ing work.  Of  course  that  is  the  rea.son  that  so  much  Im- 
^roperly  designed  and  constructed  work  has  lasted  as  long 
as  it  hab.  but  — 

Whenever  a  poor  section  of  sub-grade  occurs  at  the  same 
place  as  a  poor  job  of  concretin.u.  the  combination  results  In 
a  deflnite  failure,  and  concrete  in  general  Is  apt  to  be  con- 
demned in  that  locality. 

Whenever  a  comparatively  level  piece  of  very  green  con- 
crete Is  left  exposed  to  the  weather  and  storms  all  winter, 
and  it  freezes  and  thaws  several  times,  at  least  1  in,  of  Its 
fiirface  and  sometimes  the  whole  depth  will  be  completely 
shattered  and  useless  by  spring. 

Whenever  porous  concrete  base  becomes  water  soaked 
and  freezes  often  in  that  condition,  it  deteriorates  and  ulti- 
mately  causes   failure  of  the   pavement   in   varying   degrees. 

AVhenever  concrete  base  is  laid  over  improperly  tamped 
pipe  trenches,  it  ;s  apt  to  break  down  or  crack  unless  it  has 
been  reinforced  with  steel. 

Whenever  concrete  surface  is  exposed  to  abrasion,  it  will 
wear  best  If  finished  smooth  and  if  it  is  a  dense  rich  mix- 
ture of  hard  aggregates  only,  and 

A  base  which  is  thick  enough  on  some  kinds  of  soil  and 
for  light  traffic  may  fail  utterly  on  other  soils  or  for  heavv 
traffic. 

The  writer  agrees  with  Mr.  J.  N.  Mackall.  Chief  Kngi 
neer  of  the  Maryland  State  Road  Commission.*  as  to  the  de- 
.-irability  of  concrete  for  highway  pavement  because  "it  will 
wear  from  7  to  20  years  under  heavy  traffic,  if  properly 
mixed  and  laid,  at  very  little  maintenance  cost;  and  when 
it  can  no  longer  be  maintained  economically  as  a  concrete 
road.  It  can  be  resurfaced  with  some  form  of  hot  mixed 
lituminous  pavement  or  brick,  thus  conserving  the  entire 
initial    investment." 

Many  miles  of  hrick  pavements  on  very  questionable  con- 
crete bases  are  contracted  for  now,  with  engineering  ap- 
proval, in  localities  where  brick  are  comparatively  expensive 
and  hard  to  get  and  good  concrete  materials  are  much  more 
axallable  and  inexpensive. 

Such  work  should  always  be  planned  and  carried  out  in 
'ietail  under  the  supervision  of  engineers  who  have  the  as- 
Mirance   and    knowledge,   based    on    sufficient   experience,    of 

liat  Is  necessary  and  best;  because  wasteful  requirements 
Ah'ch  eliminate  concrete  on  account  of  first  cost  are  often 
Ifmanded  in  one  locality,  while  somewhere  else,  speciflca- 
ti(-ns  and  workmanship  which  cannot  produce  good  con- 
crete, but  which  do  serve  to  condemn  it  for  that  locality,  are 
rermltted.  The  engineers  are  to  blame  and  the  public  In- 
terest suffers. 

For  Instance,  we  have  standard  specifications  in  one  state 
:ur  a  6-ln.  concrete  base  to  be  mixed  in  the  proportions  of  1 
part  cement  and  f,  parts  of  "sand-gravel"  aggregate,  and 
the  specifications  of  a  state  directly  adjoining  it  requires  the 
same  concrete  base  to  be  mixed  in  the  proportions  of  1  part 
cAnent  to  3 "4  parts  of  unscreened  gravel  when  it  (the 
gravel)  grades  the  same  as  in  the  first  instance. 

This  is  a  very  good  example  of  the  evident  lack  of  definite 
knowledge  on  the  subject  by  those  who  are  supposed  to  be 
experts  and   who  undoubedlv  swerve  public  opinion. 

The  Iowa  Hiphway  Commission  issued  a  "field  manual  for 
its  concrete  inspectors"  which  is  probably  as  complete  and 


I  raitiial  for  .eh  purposes  as  anything  in  use  .  iiywheri- 
luit  the  metli  !•;  of  inspection  in  some  other  siat's,  and 
by  the  engine,  s  who  are  in  charge  of  large  amounts  of  mu- 
nicipal work  Mroughoui  the  Middle  West  at  least,  an-  la 
mentably  lacking  In  even  'horse  sense"  precautions.  I'oor 
subgrade.  working  In  cold  weather  without  protecting  the 
horizontal  surfaces  from  the  weather  and  from  traffic  long 
enough,  and  careless  mixing,  are  all  reasonably  sure  to 
cause  failures  in  either  base  or  finished  surface;  even  though 
the  plans  ami  specifications  are  alNright. 

In  reinforc.il  concrete  building  construction,  we  have  had 
approximately  20  years  of  definite  and  extensive  cxpi'rienca 
with  the  usi'  nf  concrete  made  In  all  shapes,  and  to  with- 
stand all  kinds  of  stresses,  including  impact,  abrasion  and 
heavy  trucking  This  work  has  failed  in  many  instances  and 
degrees  and  many  buildings  have  been  torn  down  which  did 
not  fall.  This  work  has  also  been  done  successfully  above 
water  and  below  water,  on  all  sorts  of  foundations  and  in 
all  kinds  of  weather  and  temperatures.  .-Xs  a  result  of  this 
experience  w  «>  have  today  building  codes  in  all  of  our  prin- 
cipal cities  which  prescribe  in  minute  detail  how  this  work 
shall  be  designed  and  constructed,  and  what  the  limitations 
;hall  be  as  to  stresses.  These  requirements  are  all  remark- 
ably similar  now  and  thus  show  that  the  results  have  been 
generally  accepted  as  satisfactory  by  the  engineering  pro- 
fession. 

Eliminating  the  requirements  for  fire  protection,  the 
stresses  in  concrete  for  highway  pavements  are  all  of  the 
same  nature  as  in  buildings,  excepting  that  they  are  often 
more  severe  and  uncertain  because  of  the  range  of  tempera- 
ture, saturation  from  wet  ground  and  rains  and  subgrade 
movements.  Consequently  if  any  difference  Is  desirable  In 
this  concrete  it  should  be  proportioned  and  placet}  with  even 
greater  care  and  precaution. 

It  Is  sometimes  argued  that  there  is  a  great  deal  of  dif- 
ference between  concrete  for  building  construction  and  con- 
crete for  highways,  but  whv  not  define  that  difference  so 
that  we  can  prepare  for  it  or  at  least  expect  it?  Only  very 
recently,  a  truck  containing  1.',  tons  of  sugar  which  was  be- 
ing transported  from  New  York  to  Philadelphia  drove  onto 
a  coal  and  feed  scale  and  broke  it.  Highways  have  no  pro- 
tection against  such  excessive  loads  while  buildings  ordi- 
narily do  have. 

Because  concrete  for  highway  work  should  be  if  anything 
better  than  that  used  for  building  construction,  it  would 
seem  inexcusable  for  pa\ing  engineers  to  start  out  so  often 
by  using  or  experimenting  with  concrete  which  would  not 
be  permitted  for  building  construction.  It  may  be  true  that 
"the  testing  engineers  of  state  highway  departments  have 
been  getting  together  recently  and  it  is  expected  that  more 
uniform  spccitications  will  soon  be  arrived  at."  but  in  the 
long  and  expensive  meantime  why  not  use  the  experience 
gained  from  successful  building  construction  and  why  not 
make  it  the  starting  point  for  laboratory  tests  and  specifica- 
tions  for  our  highway   work? 

The  big  thing  now.  evidently,  is  to  improve  on  what  we 
already  have  with  as  little  waste  of  time  and  expense  as 
possible.  This  is  what  the  public  wants  and  it  Is  what  the 
engineering  profession  should  do.  It  is  probable  that  the 
public  would  appreciate  and  rely  upon  engineers  more  gen- 
erally if  they  always  did  things  in  the  most  direct  and  effi- 
cient manner,  or  at  least  in  accordance  with  the  knowledge 
and  experience  available. 

Highway  contractors  will  appreciate  prompt  and  construc- 
tive action  in  this  matter;  they  are  annoyed  by  so  many 
different  specifications  and  they  are  often  held  at  least 
morally  responsible  for  the  results  of  the  engineering  blun- 
ders Involved.  The  popular  magazines  inform  us  how  little 
we  know  about  electricity,  but  we  use  that  little  very  effec- 
tively It  is  evidently  up  to  the  engineering  magazines  to 
remind  us  how  much  we  know  about  concrete  and  to  sug- 
gest as  forcefully  as  possible  that  we  use  it  wherever  it  is 
needed.  ALBERT  C.  AREND. 

Omaha.   Neb.  Consulting  Engineer. 


•Engineering  News-Record.  Stay  6.  1S20. 


Engineers'  License  Law  Proposed  for  Ohio.— A  proposed 
engineers'  license  law  will  be  considered  by  the  engineers  of 
Ohio  at  a  meeting  In  Columbus  on  July  t)th,  according  to  a 
notice  issued  by  C.  L.  Rood,  president  of  the  Association  of 
Ohio  Technical  Societies  and  president  of  the  Ohio  Assembly 
of  the  American  Association  of  Engineers. 
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Endii!"  rlnq  avd  Contracting  for  July  7,  1920. 


A  Time  Saving  Method  of  Compiit- 
inji  Cross  Sections 

One  of  the  m<ml  monotouous  details  o(  a  Held  engineer's 
work  l»  tb«  compulation  of  cross  st>clions  A  convenient 
method  d.-siientHl  to  simplify  this  wi>rk,  und  whifch  is  stated 
to  m«lif  »  a  comparatlvoly  dimple  inattt-r  for  an  expert  to 
compote  Ihe  ena»  section*  on  ».»  nun  h  ;l^  ".  .ir  «  miles  of  liigli 
way  in  a  worklOK  day.  Is  described  l.y  Mr.  G.  T.  McNabl), 
S*nlor  Hl«hway  Knglneor.  V  S.  Offlce  of  Public  Roads,  in  a 
recent  Issue  of  "Public  Roads."  from  which  the  matter  foi- 
lewlDR  Is  taken: 

As  the  discussion  proceeds  those  who  are  familiar  with  the 
various  systems  of  land  measurement  will  probably  recognize 
It  as  the  method  of  compulin.i;  land  areas  by  latitudes  and 
doable  meridian  distances.  Us  value  for  the  compulation  of 
croM   sectloos    Is    not   generally    r.-coKnized.     The    lime    re- 


The  two  sets  of  elevations  over  the  course  form  the  figure. 
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FiO.   t — Computation  of  Borrow  Pit  Area. 

ms  by  this  process  is  remark- 

;i  the  volume  of  work  that  can 

I  urro^pondingly  large,  so   whether  the 

new  or  not.  It  is  worthy  of  much  more 

This   method   can   be   used    in   computing 

most  complicated  figures  as  readily  as   that 
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cross  section  as,  for  instance,  one 
i'it      Before  any  excavation  is  taken 
t  course,  be  run  over  the  area  from 
'aken.     Let  it  be  assumed  that  the 
run,  are  as  follows: 
;.•        5i>        120        200 
'I    :        92  95  S9 

•Arould.  of  course,  be  taken  on  the  other 
•'"•  flr.'it  Important  feature  of  this  sys- 
'ter  of  entire  Indifference,  so  far  as 
.  r.,„,  sections  is  concerned,  as  to 
■  .  whi'ther  they  are  equal  dis- 
■  •'■liether  there  is  any  means  pro- 
of the  intermediate  stations.     The 
•   l.»  that   the  excavation   shall   fall 
d  the  last  point  occupied  and  that 
carefully  pr»-served. 
'.K-pprled  ffir  a  time  new  elevations 
"!'•  folliiwlng  notes  resulting: 
171        200 

'•'inn  r  f  fh.    stations  between 

his  cast-  200     is 

of  the  .'irea  in- 

if   new    line   can    be 

n'ni;    stations    occu- 

<hf  course  was 


f?T>l»of 


'.10       S7.2       90. S       86  89  95  92       94.2       90 

which  is  a  closed  figure.  The  area  of  this  figure  may  be  com- 
piUed  from  any  point  in  the  series,  but  for  ease  in  computa- 
tion and  because  this  is  the  general  procedure,  the  zero  point 
will  be  selected. 

The  area  is  computed  by  taking  one-half  of  the  algebraic 
sum  of  the  products  resulting  from  the  multiplication  of  the 
M\tn  of  the  horizontal  distances  from  the  zero  point,  assumed, 
to  each  end  of  each  of  the  boundary  lines  of  the  cross  section 
by  the  differences  in  elevation  of  the  two  ends  of  the  respec- 
tive lines,  considering  the  products  derived  from  descending 
lines  as  negative,  and  those  trom  ascending  lines  as  positive. 
There,  therefore,  result  two  columns  of  quantities,  one  a 
negative  column,  the  other  a  positive  column.  Thus,  turn- 
ing to  Fig.  1,  we  have  for  line  ab  (0  +  40)  X  2.8  =  112, 
which  is  placed  in  the  negative  column  because  elevation  87.2 
is  less  than  elevation  90,  and  therefore  this  line  is  a  descend- 
ing line.  From  station  40  to  station  loo,  which  is  line  be,  we 
have  (40  +  100)  X  3.6  =  504,  which  is  placed  in  the  positive 
column  because  this  line  is  an  ascending  line.  Descending 
from  station  100  to  station  175,  we  have  tlOO  +  175)  X  4.8  = 
1.320.  which  is  placed  in  the  negative  column.  Then  from  sta- 
tion 175  to  station  200,  which  is  an  ascending  line,  we 
have  in  the  positive  column  (175  +  200)  X  3  =  1,125.  Re- 
turning from  station  200  to  station  120  we  ascend,  and  there- 
fore place  in  the  positive  column  (200  +  120)  X6=l,920.  De- 
scending to  station  50  we  place  in  the  negative  column  (120 
4-  50)  X  3  =  510.  Ascending  again  from  station  50  to  station 
1?  we  have  (50 -f  15)  X  2.2  =  143,  to  place  in  the  positive 
column,  and  finally  from  station  15  to  station  0,  the  point  of 
beginning,  we  have  (15  +  0)  X  4.2  =  63,  which  is  placed  in 
the  negative  column  because  this  is  a  descending  line. 

As  these  members  are  set  down  they  are  usually  written  in 
two  columns  as  shown  in  Fig.  1.  As  a  check  on  the  accuracy 
with  which  the  quantities  have  been  taken  off,  the  multipliers 
in  both  columns  should  be  added,  and  if  the  differences  in 
elevation  have  been  correctly  calculated  the  sums  of  the  posi- 
tive and  of  negative  side  will  be  equal.  In  this  case  the 
multipliers  total  14.8  on  both  sides.  Adding  the  products  we 
have  3,ii92  on  the  positive  side  and  2,005  on  the  negative  side, 
the  difference  being  1,687.  One-half  of  this  is  843%,  which 
is  the  area  of  this  cross  section.  It  should  be  clear  at  a 
glance  that  the  final  result  of  this  process  is,  as  stated  above, 
entirely  independent  of  the  number  of  stations  appearing  be- 
tween station  o  and  station  200,  either  in  the  original  survey 
or  in  any  subsequent  survey.  It  is  not  necessary  that  the 
stations,  other  than  the  first  and  last,  have  any  other  relation 
to  each  other  than  that  they  appear  on  the  same  line.  F'rom 
this  it  should  be  clear  that  this  method  is  of  particular  ad- 
vantage in  cross  sectioning  borrow  pits,  as  it  is  not  essential 
that  any  points  be  preserved  in  the  area  where  work  is  being 
carried  on.  Indeed  all  levels  may  be  taken  at  the  most  ad- 
vantagous  points  and  at  those  points  which  will  tend  to  pro- 
mote the  greatest  accuracy  in  the  final  result,  regardless 
either  of  preceding  or  of  successive  work.  This  system  is, 
therefore,  peculiarly  adapted  to  field  conditions.  Moreover, 
owing  to  the  simplicity  of  the  calculations  any  desired  de- 
gree of  refinement  may  be  secured,  for  any  increase  in  the 
number  of  stations  occupied  merely  serves  to  increase  the 
number  of  computations  per  cross  section,  but  in  no  way  in- 
creases their  complexity. 

Finally,  the  system  Is  so  simple  that  it  can  be  taught  to 
any  one  who  can  add  and  multiply.  This  is  an  important 
matter,  for  it  enables  the  chief  of  party  to  train  his  subordi- 
nates— even  the  brighter  rodmen  and  axmen — to  compute 
cross  sections  quite  as  accurately  as  he  can  do  it  himself. 

The  application  of  the  method  to  the  computation  of  the 
ureas  of  road  cross  sections  involves  processes  which  are 
similar  to  those  which  have  already  been  described  for  the 
calculation  of  borrow  pit  areas.  In  this  case,  however,  it  is 
convenient  to  assume  as  the  zero  or  reference  point  the  cen- 
ter of  the  subgrade.  In  doing  so,  however,  to  avoid  negative 
areas  it  is  necessary  to  proceed  around  areas  to  the  right  of 
the  center  in  an  anticlockwise  direction,  and  areas  to  the  left 
In  a  clockwise  direction.  When  the  area  is  entirely  in  ex- 
cavation Or  entirely  in  embankment,  or  when,  on  side  hill 
sections,  an  area  of  excavation  or  emliankment  crosses  the 
cpnt<'r  of  the  road.  It  is  necessary  to  consider  the  parts  to 
the  right  and  left  of  the  center  as  separate  areas  and  to  bear 
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in  mind  th«>  injunction  as  to  direction,  else  the  correct  areu 
will  not  be  obtained. 

FiRure  2  'lliistrates  the  method  of  computing  the  areu.^  o( 
excavation  and  embanlcment  in  a  sidebill  section.  In  the 
computations  set  down  above  the  liKnre,  it  will  be  observed 
that  the  parts  of  the  area  of  excaviiti.m  on  the  right  and  left 
of  the  center,  respectively,  are  con.sUlered  as  separate  areas 
and  that  the  algebraic  signs  of  th>'  partial  products  are  deter- 
mined by  proceeding  In  the  antirUnkwlse  direction  around 
the  part  to  the  right  and  In  the  clockwise  direction  around 
the  part  (o  the  left  of  the  center  ^'i^lllarly  the  area  of  em- 
bankment which  lies  entirely  to  llif  left  of  the  center  Is  en- 
cii'led  in  a  clockwise  direction. 

.\s  set  down  above  the  figure,  the  computations  are  neces- 
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Fig.   2— Mtthod    of    Comoutlng    Areas   of    Excavation    and    Embank- 
ment in  a  Sidehlll  Section. 

sarily  extended  by  the  inclusion  of  the  multiplications,  the 
products  of  which  are  zero.  In  practice,  these  can  be  deter- 
mined by  inspection  and  omitted.  .\  further  saving  in  time 
and  labor  results  from  the  recognition  of  the  fact  that  a  con- 
stant road  cross  section  yields  a  constant  difference  between 
the  positive  and  negative  products  which  result  from  pro- 
gressing from  the  center  reference  point  to  the  edge  of  the 
shoulder.  Thus  on  the  excavation  side  the  products  to  this 
point  are: 


fn;s. 

(0-(-9)XO=0.0 


(9-f9)x0.5  =  n.O 


-MIX  IS. 

(a-i-i:!)xu.5  =  ll.O 


11.0 
•1.0 
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On   the  embankment   side,   beginning  at   the   shoulder  and 

proi-eeding  in  a  clockwise  direction  to  the  center,  the  prod- 
ucts are: 

PLUS.  .MINIS, 

n3-K9)xO.5  =  11.0  (0-h9)x0.5  =  9.O 


11. ft 
9.0 


iO-i-9)x     0  =  0.0 
9.0 


Difft-ronce  -i-  2.0 

The  difference  is  2.0  in  each  case,  but  for  areas  to  the  right 
of  the  center  it  has  the  negative  sign  and  for  areas  to  the  left 
of  the  center  the  quantity  is  positive. 

Such  a  constant  may  be  determined  for  any  given  cross 
section,  and  thereafter  the  computation  of  the  areas  may  be 
simplified  by  following  the  form  shown  under  the  cross  sec- 
tion in   Fig.   2. 
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ial  Sizes  of  Broken  Stone 
Iroken    Slag    for    High- 
way Construction 

'cilKations  covering  the  standard  size  designa- 

uni  permissible  range  In  mechanical  analyses 

rcial  grades  of  broken  stone  and  broken  slag, 

till'   construction   of   plain   or   liituminuus   ma- 

OILS    concrete,   sheet    asphalt    and    lemeiit  cou- 

pavements,  were  submitted  at  the  lasl  annual 

he  -'Vinerlcan  Society  for  Testing  Materials  by 

on  Koad  .Material,  of  which  I'revost   Hubbard. 

Ird  street.  New   York  City,  is  secretary.     The 

if  the  proposed  speellications  follow: 

. — The    standard    sizes    specilled    may    be    pro- 

e  run  of  the  crushers  by   means  of  any  screen- 

which  the  factors  inlluencing  the  elllclency  of 

operation  are  so  adjusted  ilial   the  designated 

lorm  to  the  reiiiiiremonts  for  mechanical  analysis 


II 


zes.  Kacli  of  the  standard  sizes  shall  be  deslg- 
ciice  to  both  the  upper  and  lower  nominal  limit- 
e  product:  thus,  "'i  to  %-in.  size"  indicating 
:  the  product  of  a  crusher,  all  of  which  is  noml- 
>i   and   %   in.  in  size. 

Variations  in- Mechanical  Analysis.  '-The  deslg- 

■   each    grade   logcthiT   with    the   c<irresponding 

rinissible    variations    in    mechanical   analyses   as 

y  llie  use  of  laboratory  screens,  are  given  in  the 

'K.MISSIUMC  RANIJIC  IN  MKrilANH'.M.  AN.M.VSIS 
FOR  K.MII   .sizi:. 

nta^f  of  wclKht   iLL^sInK   lulioratory  screenn. 
of  screen  opcninKS, 


S5-10ft 

(I-  :b 

40-  go 
0-  IB 
3-  lu 
0-     5 


% 


1 


1'4 


In. 
2V4 


3V6 


•In  the 
be  specif 


9,-i-lftfl     

95-100     

65-85     95-100 

25-75 

0-  15     25-  75     9B-100 
0-  ir. 


95-100 


95-100     

0-   15     9B-100 
lee  of  lieht  or  porous  slates  a  4 -In.  maximum  size  mny 
Tlnstead  of  3',4-in. 


r><'*ilKniiti>d 

s'ze.    In. 

O     -   U 

0  -  ^ 

0     .   \. 

\^.  \ 

'4-1'. 

■4 -2^4 

\-\\ 

"4-2'i 
?W-3Vi« 


Size  Samples. — Samples  of  broken  stone  or  broken  slag 
which  aMto  be  examined  to  determine  conformity  with  these 
speciflcAns  shall  weigh  at  least  ,50  times  the  weight  of  the 
largest  lece  therein  and  be  strictly  representative  of  the 
prodiictBmpled. 

Expiatory  Statement.— The  commercial  sizes  deslKnated 
In  tholccompanying  jiroposed  specifications  provide  pri- 
marily !•  the  separation  of  the  run  of  crusher  Into  live  sizes 
not  inoding  the  O-'/^-in.  size.  Although  the  limiting  sizes 
were  Arniined  after  carefully  considering  the  size  require- 
riertsM  the  various  types  of  roads  using  broken  stone  or 
slag,  M  definite  requirements  regarding  use  have  been  In- 
serled«  such  requirements  will  be  included  in  specifications 
whichBe  to  be  prepared  by  the  committee. 

It  \m  be  noted  that  a  general  tolerance  of  15  per  cent  on 
the  Iwr  limiting  size  and  ."»  per  cent  on  the  upper  limiting 
size  ffleach  grade  Is  specified.  It  Is  felt  that  this  will  cover 
ell  uAoi'lable  variations  in  grading  of  a  given  designated 
proliH  .\n  intermediate  size  requirement  of  from  25  to  75 
per  cA  is  also  given  for  the  \\  to  %ln.  and  ^4  to  l'^-ln.  isezs. 
It  Is  nt  that  for  the  two  larger  sizes  an  intermediate  size 
requiMnent  Is  not  neces.sary.  For  the  combination  sizes 
whicBwill  ordinarily  be  used  in  cement-concrete  work,  a 
Iowe«(ii.  ranee  of  5  per  cent  Is  specified.  In  the  following 
tablelarious  uses  to  which  the  different  grades  are  adapted 
are  Aicated; 
\.\i;J[-.<  rsEs  Ton  \vnn-n  tiik  iiihtbrknt  crtArncs  of 

STO.VK  .\KV.  .MiAI'TKn. 

in.  .SuKgesli-d  I'sfs 

>4         For  fine  Rrrecnlnits  for  wnli-rbountl  macadam. 
|.  Vi        For  fine  a(iKT('L:Ht»-  ff>r  t'itiimlnouH  foncr*'to. 

For  duRtloss  sfn<nlnK«  or  rlilps  for  bituminous  ma- 
cjidam  or  bituminous  Hurfiicc  tr^-atmont. 
l-l'j         For  coarse  chips  or   I-ln.   stone  for  liitumlnoua  ma- 
cadam. 
For  wenrInK   course,   waterbound   macadam   or  bitu- 
minous macadam. 
For  broken  .«tone  base  course. 

r'omblnatlon    Sizf-s. 
For  coarse  scrci-ninffs  for  wiilTbound  macad:irr 
|'>-1'4         For  apKrojfatt-    for    n  Inforc  d    ronirelf.     bituminous 
concrete,   sheet  asrihalt   tilnder  course. 
2'4         For  coarse  agKreKat<-  for  cement-concrete  roads  and 
structures. 
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Improvement  and   Mainnance  of 
Karth,  Clay  and  Sand  )ads* 

By  A.  R.   HIRST. 
Sial»   HlKhway    Knelnt-.r  nf   WIsn'i. 

Roads'  mailp  only  u(  the  naturul  earth  d\e  various  lo- 
calities, with  Huch  little  nclju,>;t III.  tits  in  thomposition  of 
their  jiurtnces  us  may  be  niii(l>  !)>  ttic  \vi  of  man.  will 
comprise  probahly  for  nil  tlinc  in  Cuiiuda  atn  the  United 
State*  a  very  larice  pen-entiise  uf  the  totuighway  mile- 
vi-  Or.  ti.eso  roads  will  uriKinate  a  veryrge  share  of 
irnfllc  usln*;  the  more  uileqiiutely  iroved  county 
pruvinrlal  or  state  hiuliways  ancational  high- 
wavs  While  system.*  of  national  highways,  items  of  pro- 
vlnt  lal  or  state  hiKhwuys.  and  systems  of  city  highways 
will  probably  ultimatel>  be  improved  withdequate  sur- 
faclnifi.  a  lar)?e  portion  of  these  systems,  ancractically  all 
Imal  road.i  are  now.  and  for  years  to  comeill  be.  earth 
roadi  Their  compoviition  will  be  the  natui  soil  as  de- 
po»lt<><t  by  nature,  ur  a-i  mudili.d  hy  man. 

Sard  Clay  Loam  Makes  Ideal   Earth   Road,    me  of  these 

nat'iral  soll.t  have  been  mixed  by  nature  exactljght,  so  that 

th.  ■•    m;iv   be  maintained   with   drags,   road   pbrs,  or  road 

(blade   graders)    and   give   for   a   lar  percentage 

me    very    ade<iuate    and    e.xcellent    snce.      These 

leads  are  usually  In  soils  which  have  been  cal  sand  clay 

|n.-.m-    who.-<e  texture  is  not  so  .sandy  that  it  gs  a  surface 

■  -  up  readily,  and  not  so  clayey  that  i;ives  a  sur- 

!i  becomes  slippery  and  ruts  badly  oiolds  water 

tsons.     On  roads  of  this  class,  given  oper  drain- 

i    proper    cross  section,    maintenance     a    simple 

intelligent   and   persistent   use  of  i  adequate 

i   as   soon   us    possible  after   eacbain   and   a 

■   of  care   to   keep  the  ditches   anwaterways 

ire  a  road  structure  adequate  in  my  places 

(or  •  ralely  heavy  tratllc. 

'-'  ■    the   loams    above   described,    aruhe    sandy 

I  h  should  be  treated  in  the  same  iieral  man- 

on  account  of  their  more  unstablcharacter, 
jre  light  applications  of  clay  in  orr  to  keep 
Mng  mealy.    Where  such  roads  aroot  stand- 
regrading  and  proper  maintimce,  clay 
ter  should   be  added  in  small uantities, 
a  time,  and  the  surface  woril  and  re- 
'V  is  secured. 

are   the  roads   consistlnwf  actual 

ii  are  totally  hopeless  if  n  properlv 

-s  a  real  Improvement  is  to  be  niadtn  a  sanil 

I'   I>  disturbed  the  better  it  will  be  Nothing 

'  'ban  to  try  to  pass  over  a  pie.  of  sand 

[  n    r.cently  graded  or  smoothe.so  as  to 

j  il  inches  deep  with  loose,  ry  sand. 

■  to  do  something  worth  v.iie  with 

'  'be  left  severely  alone. 

11  to  this  general  rule.     Qte  often 
-it  overlying  the  real  sand,  n  manv 
•  ndy  because  this  top  soil  as  been 
■  n  out  and  the  use  of  a  road   m-hine  to 

,      ,,     ,  "   ^"''"  'he  sides  to  cover  the  rorn  out 

i^d      Th  '""•     ^"'  """'^  '^^^  'hroughnto  the 

"""''      ~f>  is  of  value 

Improvement   of   Sand   Roadt   by   Fibrous   Coverin,  _if  it 
"     "■    ""  ■•"    ^-■•■'•1^    ..i..iI..M..    with    the    funds,    sat'  roads 

I'P  -"lightly  with  a  blad  -rader 
,  '    -'oiip   fibrous   materia  should 

^  or  cedar  shavings,  ma.ii  hay. 

ive  been  used  for  maklf  these 
^  rne   materia!    should   be   spreil   to   a 

^  «  In,  in  a  trench  which  has  been,,,ened 

^  !«and  which  ha.  been  thrown  ouijuould 

^  n   top  of  the  fibrous   material  ,  pro- 

^  rom  the  traffic.     Our  expori'.e  is 

,«i,„    .,  '«"  *'>en  lightly  burled  last  mieasf 

,..  ^'"-    »"••   •'  properly   handl.-c  and 

^  '    °"P   sea.son,   except   on  very 

fh.  V   ri     r  >  ,  ^°  ""'    """'=''   boulevard!!  but 

Tar   Mat   Experiment.— .S.  --   -^  I'nse. 

Wisconsin    the    building   of    m.i 


th»-i-e  1.1  ,1 
r!is«««    *ar 


.v.tTip  thrro  years  ago   we  tnq   in 
(^"nsLiting    of    marsi,  hay 
A  f«P.r  ,«.  J„n.  t.  „  T,h  n.n,,„.„n  .; ,  ,,„„„  convet.on. 


or  rye  straw  impregnated  with  tar.  We  tried  several  methods 
of  doing  this,  but  found  that  the  best  method  was  to  open 
the  trench,  spread  about  4  in.  of  marsh  hay  carefully,  apply 
"-s  gal.  of  tar.  cover  adequately  with  sand;  then  spread  a 
similar  thickness  of  marsh  hay,  cover  with  %  gal.  of  tar. 
and  again  with  sand.  We  were  able  to  build  up  in  this  way 
a  fairly  resistant  mat  which,  on  a  road  of  moderate  traffic, 
gave  excellent  service  for  over  a  year,  ilarsh  hay  produced 
somewhat  better  results  than  rye  straw.  While  these  tar 
mats  give  excellent  surfaces,  they  were  too  expensive  for 
the  length  of  service  secured.  Such  a  covering  would  cost, 
at  present  prices,  probably  at  least  $1,000  per  mile  for  a 
surface  It;  ft.  wide. 

Sand-Clay  Construction. — Wc,  therefore,  gave  up  the  idea 
of  using  lar  mats  and  have  devoted  all  our  energy  to 
covering  sand  with  clays  and  gravels.  We  find  that  the  ap- 
plication of  3  to  5  in.  of  good  binding  clay,  well  mixed  with 
the  sand  will,  it  properly  mixed  and  maintained,  give  in  a 
very  few  months  a  very  satisfactory  road  on  even  the  deep- 
est sands.  Tbe  cost  per  mile  varies,  of  course,  with  the 
distance  of  the  clay  deposit  from  the  road,  but  we  are  con- 
vinced that  it  is  a  much  better  investment  to  cover  sand 
with  clay  or  gravel,  almost  regardless  of  cost,  than  it  is  to 
bother  with  temporary  fibrous  surfacings.  Clays  used  in 
modifying  sand  roads  should  be  clays  which,  when  made 
into  balls  and  dried  until  hard,  will  not  dissolve  too  quickly 
when  immersed  in  water.  Usually,  the  longer  the  period 
necessary  to  dissolve  the  clays  the  better  the  clay  for  use 
in  combination  with  sand,  provided  always  that  the  clay  as 
it  occurs  naturally  can  be  pulverized  when  dry  and  mixed 
with  sand. 

Improvement  of  Moderately  Heavy  Clay  Soil. — Going  up 
the  scale  frcim  tlic  ideal  earth  road  (the  sand  clay  loam) 
we  come  next  to  the  mo'ierately  heavy  clays — clays  which 
rut  rather  badly,  but  which  do  not  usually  become  exces- 
sively slippery.  These  clays  should  be  drained  and  given  a 
proper  cross-section,  and  then  if  they  verge  upon  slipperl- 
ness  after  rains,  should  be  given  light  treatments  of  sand 
until  the  texture  of  the  surface  is  such  that  it  can  be  trav- 
eled in  wet  spells  without  sliding  all  over  the  crown. 

In  general,  the  result  is  practically  the  same  as  upon  the 
clay  impregnated  sandy  loams,  but  the  clays  are  more  diflfi- 
cult  to  maintain,  because  the  drainage  conditions  are  worse. 
Given  sand  applications  from  time  to  time  until  the  proper 
surface  is  secured,  they  make  quite  satisfactory  roads. 

Surfacing  Heavy  Clays  and  Muck  Soils  with  Sand. — The 
next  and  tinal  class  is  the  heavy  clays  and  iiiiuks.  These 
and  the  loose  sands  constitute  the  real  "enfants  terribles" 
in  the  earth-road  family.  Given  a  proper  application  of  a 
smoothing  tool  the  other  three  broad  classes  of  earth  roads 
will  give  good  service.  But  nothing  in  the  way  of  smooth- 
ing will  make  wholly  adequate  a  road  of  real  sticky  clay  or 
muck  which  is  lough  and  dusty  in  dry  seasons,  a  quagmire 
in  wet  seasons  and  a  nuisance  at  all  times.  These  roads 
should  be  especially  well  drained  and  be  graded  to  adequate 
widths,  at  least  30  ft,  between  the  ditches.  The  ditches 
should  be  cut  well  below  the  crown  and  the  top  of  the 
grade  should  be  quite  flat.  Places  often  becoming  impassable 
should  be  carefully  graded  and  well  drained,  either  with 
stone  drains  or  tile  underdrains.  It  is  often  a  very  small 
percentage  of  the  total  length  that  renders  clay  roads  im- 
passable at  certain  times.  The  adequate  treatment  of  this 
small  percentage  will  often  make  a  wonderful  improvement 
in  the  general  condition  and  passability  along  their  whole 
length. 

If  a  satisfactory  earth  road  is  to  be  secured  upon  these 
soils  It  is.  In  our  opinion,  absolutely  necessary  to  surface 
them  with  sand  or  sandy  gravel.  Surprisingly  light  applica- 
tions of  these  materials  will  remove  the  slijiperiness  and 
make  smoothing  with  a  plane  or  road  grader  effective. 

We  have  converted  many,  many  miles  of  heavy  clay  roads, 
previously  practically  impassable  during  every  wet  spell, 
into  boulevards  for  a  large  fraction  of  the  year  with  the 
surface  application,  usually  at  separated  periods,  of  a  few- 
inches  of  sand.  The  amount  of  sand  reijuired  will  vary 
almost  directly  with  the  stickiness  of  the  clay,  and  the 
amount  of  sand  it  will  absorb  without  getting  mealy. 

Experiment  only  can  determine  this  in  each  case,  but.  as 
a  usual  thing,  to  get  a  maintainable  surface  will  require 
several  applications  totalling  from  4  to  .;  in.  .  loose  sand. 
These  applications  are  placed  on  the  well  graded  and  well 
compacted   surface   and   are  not  mixed    with   the  underlying 
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clay  at  the  time  o(  application.  Nature  and  constant  smooth- 
ing will  do  the  rest.  The  clay  will  finally  come  up  from 
below   sufficiently  to  properly   bind  tlit-  sand. 

Maintenance  the  Key  to  Earth  Road  Situation. — I  have 
sketched,  very  brielly  indeed,  the  tien.TuI  treatment  of  earth 
roads  of  the  various  classes  In  order  to  make  them  main- 
tainable. None  of  these  suggested  Improvements  will  make 
a  good  earth  road  unless  they  are  lin mediately  supplemented 
by  an  intense  system  of  patrol  maintenance.  I  have  reached 
the  conclusion  that  outside  of  the  benctits  derived  from  grad- 
ing hills  and  getting  proper  widths  and  proper  drainage, 
it  is  almost  a  waste  of  money  to  Kradi-  earth  roads  unless 
their  surfaces  are  afterwards  modilled  to  make  them  main- 
tainable and  they  are  then  patrol  maintained. 

Maintenance  is  the  key  to  the  wholi-  earth  road  situation. 
Without  patrol  maintenance,  good  earth  roads  are  not  pos- 
sible, no  matter  what  care  is  taken  in  their  construction. 
Ooud  drainage  structures,  good  ditches,  adequate  cross-sec- 
tions and  even  good  tile  drainage  will  fail  totally  to  provide 
a  good  earth  road  surface  unless  that  surface  is  naturally 
maintainable  or  is  modilled  so  that  it  can  be  maintained, 
and   is   then   maintained. 

Our  svstem  of  patrol  maintenance  of  ".."ino  miles  of  state 
trunk  highways  in  Wisconsin,  and  our  county  systems  of 
patrol  maintenance  of  an  additional  ."i.iioo  miles,  have  been 
a  revelation,  not  only  to  the  people  of  the  state,  but  also 
to  the  State  Highway  Commission  and  the  County  Highway 
Commissioners.  In  the  short  period  of  two  years  we  have 
been  able  to  effect  a  wonderful  improvement  In  the  general 
condition  of  our  earth  roads.  In  fact,  the  improvement 
mude  at  small  cost  by  usinc  the  above  methods  is  almost 
unbelievable  even   to  those  who  helped  to  produce  it. 

Cost  of  Patrol  and  Gang  Maintenance. — The  roads  which 
are  being  maintained  are  the  most  important  roads  in  the 
state.  Upon  them  the  traffic  is  heavy.  The  Wisconsin  cost 
of  patrol  maintenance  is  large,  the  present  cost  being  about 
I1T5  per  mile  per  vear.  The  gang  maintenance,  including 
the  regrading.  widening  and  the  more  e.xtensive  applications 
ct  surface  modifying  materials,  totals  an  additional  $12.'>  per 
mile  per  year,  on  the  average.  This  gang  maintenance  is 
practically  construction  work  done  on  a  comparatively  small 
mileage  of  road  at  bad  sections,  but  its  total  cost  divided 
by  the  total  mileage  maintained  gives  the  above  average 
of  $12.'>  per  mile.  The  patrol  maintenance  of  roads  of  lesser 
Impomnce  would  cost  less  per  mile  because  the  traffic  would 
not  cut  them  so  deeply  and  so  great  widths  would  not  have 
to  be  maintained,  and  thus  the  patrolmen's  sections  could 
be  well  extended.  Our  team  patrol  sections  on  earth  roads 
vary  from  >;  to  9  miles  In  length,  according  to  the  charaiter 
of  the  road,  and  the  intensity  of  traffic.  The  average  length 
is  about  7  miles. 

Limitations  of  Earth  Roads. — It  must  be  remembered, 
however,  that  while  earth  roads  constructed  and  maintained 
in  general  accordance  with  the  standards  given  above  will 
give  good  service  during  the  period  between  the  date  when 
frost  is  fully  out  of  the  ground  and  the  roads  have  dried 
and  settled  and  the  time  of  heavy  snows,  they  are  not  at 
all  adequate  for  heavy  traffic  in  prolonged  wet  seasons  or 
in  the  spring. 

No  care  in  construction  or  in  maintenance  will  make  the 
ugly  duckling  into  a  swan.  Given  all  possible  care  In  their 
preparation  for  maintenance,  given  the  best  possible  main- 
leance.  in  the  final  analysis  earth  roads  are  Just  earth  roads, 
anil  e-^pecially  on  clay  soils,  can  never  be  made  to  stand 
the  heavy  concentrated  traffic  on  main  highways  during 
the  spring  break-up  or  during  prolonged  wet  spells.  On  less 
imporiP.nt  roads  where  traffic  is  light  to  moderately  heavy, 
they  will  serve  quite  adequately  all  purposes  during  prac- 
tically  all   seasons,    if   they   are   wiMl   maintained. 

Gang  Maintenance  Grading  Methods. —  It  Is.  of  course. 
itji.il.  if  the  proper  grading  and  draining  frequently  men- 
tiont-d  above  as  being  necessary  before  an  earth  road  can 
be  properly  maintained,  can  be  done  to  the  final  profile  and 
cross-jection,  and  it  is  equally  desirable  for  the  culverts  and 
bridges  to  be  built  of  the  final  type  so  that,  no  matter  what 
changes  may  later  occur  in  the  surfacing  upon  the  road, 
the  roadbed  proper  and  its  drainage  structures  will  be  ade- 
quate. However,  it  is  not  often  that  this  can  be  done  over 
the  whole  mileage  which  should  be  Instantly  maintained. 
Each  year  all  of  this  kind  of  permanent  grading  work  should 
be  done  tha;  it  is  possible  to  finance  and  to  build,  taking 
the  worst  sk'tt.ches  first  and  doing  well  what  is  done  on  the 
proper  locations  an.d  to  the  final  grades. 


Pending  the  time  that  thif  final  grading  work  c;iii  be  com 
pitted  for  iho  whole  mileage,  it  is  not  necessary  to  throw 
up  one's  hands  and  say  that  nothing  can  be  done  with  ihi 
stretches  not  fit  for  maintenance  and  for  the  grading  of 
v.  hich  no  ade(|uale  funds  are  available.  Wonders  can  be 
perfoimed  on  even  the  worst  stretches  of  road  by  intelli 
gently  reshaping  them  with  a  heavy  blade  grader  drawn  by 
a  good  stout  tractor.  Temporary  drainage  structures  can 
be  used  where  necessary.  Where  no  dirt  is  available  from 
the  sides,  some  slushing  or  wheeling  may  be  necessary  to 
raise  and   « iden   certain  of  the   fills. 

We  call  this  kind  of  work  gang  maintenance  in  WIsion 
.^In.  and  do  hundreds  of  miles  ot  it  annually  at  a  cost  of 
from  ll.'iil  to  $500  a  mile,  and  at  an  average  of  probaoly 
$250  a  mile  under  our  present  conditions  as  to  wages,  etc. 
Such  work  does  not  give  the  final  roadbed,  but  it  does  give 
a  mainlitlnable  roadbed,  which  can  be  kept  safe  and  passable 
and  which  will  serve  quite  adequately  until  funds  are  avail- 
able for  the  final  grading  necessary  before  the  permanent 
surfacing  Is  applied. 

Cutting  and  filling  done  to  the  nearest  tenth  of  a  foot  Is 
not  a  prerequisite  to  the  maintenance  of  a  good  earth  road. 
Fair  widths,  good  shape,  and  good  drainage  are  necessary. 
These  can  be  secured  very  cheaply  and  rapidly  by  the  use 
of  the  methods  broadly  outlined  above.  There  is  required 
only  good  judgment,  a  few  good  men.  a  good  heavy  road 
machine   and   a   reliable   tractor   with   ade(|uate   power. 

One  other  point  should  be  distinctly  accentuated,  and 
that  Is  that  the  traveled  way  of  well-constructed  earth  roads, 
wiien  patrol  maintained,  should  be  given  a  very  slight  crown. 
Kxcesslve  crowns  are  not  necessary  If  earth  roads  are  kept 
smooth.  In  general,  the  less  the  crown,  the  better  the  re- 
sult will  be.  We  believe  that  during  the  summer  season  a 
crown  of  not  to  exceed  '/a  of  an  inch  to  the  foot  is  ample  for 
any  earth  road,  and  that  as  it  approaches  its  going  into 
winter  quarters  the  crown  should  be  increased  to  not  to  ex- 
ceed 3  5  of  an  inch  to  the  foot.  The  time  when  heavy  crown- 
ing WPS  considered  to  be  the  acme  of  earth  road  perfection,  is 
pa.=:t.  The  portion  of  these  roads  wiiich  is  to  be  traveled 
should  be  almost  flat,  but  must  always  be  kept  smooth. 

Conclusions  Regarding  Earth  Roads. — Based  on  our  Wis- 
consin exnerieiue  and  our  highway  experience  of  nearly  17 
years,  we  believe  we  are  safe  in  stating  the  following  con- 
clusions in  regard  to  earth  roads: 

Earth  roads  will,  for  all  time,  comprise  the  largest  frac- 
tion of  our  road  mllease;  therefore  their  intelligent  construc- 
tion and  maintenance  is  of  paramount  importance. 

They  should  be  given  a  proper  cross-section  adjusted  to 
the  soil  of  which  they  are  made,  and  to  the  drainage  condi- 
tions prevailing,  as  rapidly  as  the  funds  can  be  made  avail- 
able for  the  work.  Gang  maintenance  grading  methods 
should  be  used  where  funds  are  not  available  for  the  final 
grading. 

They  should  be  well  drained  by  providing  them  with  proper 
ditches,  waterway  structures  of  adequate  size  and  blind 
otone  or  tile  drainage  where  necessary. 

The  most  adequate  attention  should  be  first  given  to  the 
real  road  terrors — these  sections  upon  which  traffic  is  con- 
stantly being  stuck.  These  sections  constitute  an  aston- 
ishingly small  percentage  of  the  total  mileage  of  earth  roads 
and  cause  an  astoundingly  large  percentage  ot  the  traffic 
troubles  on  earth   roads. 

The  grading  and  graining  of  earth  roads  is  of  little  value 
unless  It  is  immediately  supplemented  by  an  intensive  sys- 
tem of  patrol  maintenace. 

The  surfaces  of  many  earth  roads  should  be  modified  by 
applications  of  the  proper  material  if  they  are  to  be  prop- 
erly maintainable,  and  are  to  give  efficient  service. 

These  modifiers  are,  for  sand  roads,  clay  or  clay  gravels, 
and  for  clay  roads,  sand  or  sandy  gravels. 

niven  proper  drainage  and  the  proper  modification  of 
the  lop  surface,  earth  roads  will  give  good  satisfaction  dur- 
ing the  summer  traffic  season  on  roads  carrying  almost  an 
Indefinite  amount  of  traffic. 

They  will,  however,  if  on  clay,  fall  to  give  service  on  very 
heavy  traveled  roads,  and  practically  on  all  other  roads  dur- 
ing the  spring  break-up  and  during  prolonged  wet  seasons 
wiien   their  surface  cannot   be  given  effective  smoothing. 

1'he  maintenance  of  earth  roads  should  take  the  form  of 
patrol  maintenance,  a  man  and  team  or  a  man  and  a  motor 
truck  being  given  a  specific  section  of  road  for  the  condi- 
tion of  which  section  he  is  made  solely  responsible. 

The  best  tools  for  the  maintenance  of  earth  road  surfaces 
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re:  (1)  The  light  two-horse  blade  grader,  and  (2)  the  Min- 
•esota  or  the  Wisconsin  planer.  Split-log  and  other  forms 
r  drags  should  be  seldom  used  because  they  go  down  into 
•  verv  transverse  depression,  and  up  on  every  transverse 
ridRe,  and  accentuate  these  defects  instead  of  removing 
thf-m.  Planers  with  long  longitudinal  bearings  and  road 
jtraderg  with  long  wheel  bases  remove  these  humps  and  de- 
pression.* and  can  be  operated  practically  as  cheaply  as  the 
much  less  effective  road  drags. 

Ver>"  moderate  crowns  should  be  used  on  the  traveled  way 
of  all  earth  roads.  Practically  flat  surfaces  can  be  patrol 
maintained.  They  should  be  maintained  flat  until  the  road 
has  to  be  made  ready  to  go  into  winter  quarters,  when  the 
crown  .ihould  be  Increased. 

Mo«t  of  the  modincatlons  for  earth  road  siirfaces  to  make 
theni  more  maintainable  and  more  passable  are  slow  proc- 
esses. Additions  of  material  are  best  made  a  little  at  a  time 
and  then  worked,  mixed  and  kept  smooth,  additional  material 
bt'ing  added  as  necessary  until  a  maintainable  surface  is 
fSnally  secured. 

Skill,  patience,  and  a  large  amount  of  religion  are  needed 
to  cope  successfully  with  earth  roads.  Given  these  requisites 
wonders  can  he  performed  with  them. 

It  Is  a  poor  highway  official  or  a  poor  highway  system 
i^hlch  leaves  earth  roads  to  care  for  themselves,  while  all 
•!Tr-  all  attention,  and  all  money  is  expended  upon  the  con- 
-tr  iitlon  of  a  few  miles  of  surfaced  highway. 

W'i-  arc   firmly  convinced,   that   in   practically  any   unit  of 
k- rt.ni.'nt    given  the  alternative  of  expending  all  of  the    high- 
available  In  regrading  and  draining  earth  roads,  and 
;iflcation  and  maintenance  of  their  surfaces,  or  of  ex- 
pendmg  all  of  the  fund  available  in  the  construction  of  a  few 
rrll.^-i  of  surfaced  roads,  the  people  of  the  unit  of  government 
.  e  much  more  benefit  if  the  money  is  expended  in 
ling,  draining,  modifying  and  maintaining. 
This  does  not  mean  that  I  believe  that  construction  should 
>,..  n.  ri-'fod.     It  must  be  pushed  as  fast  as  it  can  be  financed, 
i.r-ed  of  construction  can  well  be  retarded,  if  neces- 

■-.  provide  for  the  proper  maintenance  of  all  important 

roads. 

'■  '     -   t  conducive  either  to  religion  or  to  economic  trans- 
to  pass  traffic  over  several  miles  of  adequately  sur- 
i.ii"i  luKhway.  and  then  still  it  in  a  sea  of  mud  or  swirl  of 
.«nd  a  few  fet  from  the  end  of  the  improvements. 

'his  discourse  is,  "Maintain  Your  Earth  Roads." 
ly  surfaced  roads  as  fast  as  you  can  afford  to 
■-;.     For  those  roads  which  are  not  good  and  which 
it  afford  to  make  good,  at  least  do  your  level  best, 
proper   cross-section,    proper   drainage    and    a 
and  then  give  them  the  proper  chance  to  do 
■  '-■.'k  by  keeping  that  surface  smooth  and  that  drain- 
take  |,ifi,000  and  with  it  build  a  mile  or  so  of 
hii'.  it  takes  brains  and  care  to  take  the  $50,000 
inlty  170  miles  of  traveling  earth  surfaces, 
■  r  and  growing  better  each  year  the  $50,000 
U  furnlali>ij 
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Asphalt  Block  Paving  in  Tampa,  Fla. 

As  H  resole  61  the  excellent  showing  made  by  asphalt  pav- 

""*'  1"  years  ago  on  more  or  less  heavily 

■A  on  which  there  has  been  practically  no 

•  te,  the  city  of  Tampa,   ^^a.,  has  adopted 

g   blocks   a»   a   standard    paving  material. 

'  sq.  yd.  of  these  asphalt  paving  blocks  are 

1  r-arh  month  on  new  streets  or  to  extend 

'tlons.     The  procedure  adopted  Is  to 

-  for  the  furnishing  and  laying  of  the 

over  all  items  entering  into  the  work. 

curb,  generally  T,  in.  by  18  in.  in  size. 

r  which  clean  sand  is  hauled  to  the  job  to 

to  grade.     The  sand  is  thoroughly  wet  and 


Iowa  Practice  in  Providing  Detours 

When  the  traveling  public  is  seriously  inconvonienced  in 
using,  or  is  entirely  blacked  from  using  any  road  on  account 
of  construction  or  maintenance  work  on  such  road  or  its 
bridges,  it  is  necessary  that  some  provision  be  made  to  de- 
tour the  traffic  around  this  impediment.  A  user  of  the  high- 
way is  entitled  to  a  fair  warning  of  impassible  construction 
or  repair  work.  He  should  receive  this  warning  at  the  point 
where  he  will  be  forced  to  leave  the  main  road  to  avoid  the 
obstruction.  He  should  be  directed  as  to  which  way  to  turn 
and  at  each  succeeding  intersection,  he  should  be  further 
directed  until  he  has  passed  entirely  around  the  obstruction 
and  is  again  on  the  road  he  wishes  to  travel.  He  is  not  only 
entitled  to  these  directions,  but  he  is  entitled  to  a  fair  road 
to  travel  upon  which  following  them.    Some  excellent  sugges- 


then  rolled  with  a  5  to  8-ton  tandem  roller. 


A   terr- 
which  f 
5  in.  by 
driven  t 
obtain  u 


Fig.    1 — Standard    Detour    Sign    of    Iowa    Highway    Commission    for 
Directing  Traffic  to   Right  or  Left. 

tions  on  how  to  obtain  these  desirable  results  are  given  in  a 
pamphlet  issued  this  spring  by  the  Iowa  State  Highway 
Commission.    Extracts  from   the  pamphlet  follow: 

Standard  Detour  Markers.— The  Iowa  Highway  Commis- 
sion has  adopted  a  standard  detour  sign  which  may  be  pro- 
cured by  the  counties  for  use  on  all  detours  on  either  county 
or  primary  roads.  This  sign  may  be  paid  tor  either  as  pri- 
mary road  construction  or  maintenance  work.  Fig.  1  shows 
this  standard  design.  This  sign  may  be  used  to  direct  trafflc 
either  to  the  left  or  to  the  right.  Fig.  2  shows  typical  signs. 
It  is  desirable  to  show  the  highway  symbol  or  primary  road 
number  as  well  as  the  name  of  the  town  to  which  the  de- 
tour leads.     As  this  symbol  and  tovirn  name  will  be  different 


'        "re    the    proper   crown,   after 

have  a  wearing  .surface  of 

nr. .  iiy  on  the  sand.     The  block.s  are 

ly   and   longitudinally  with  a  mall   to 

iind  the  entire  surface  Is  rolled  lightly. 


Fig.   2 — Typical    Detour   Sign    Showing    Highway    Symbol   and    Name 

of  Town. 

for  each  detour,  it  will  be  necessary  to  have  this  work  done 
by  a  sign  painter.  The  word  "detour"  which  is  printed  up- 
.tide  down  below  the  arrow  should  be  painted  out  in  all 
cases.  It  is  planned  to  have  these  signs  printed  on  six-ply 
circus  paper.  It  will  be  necessary  to  fasten  them  to  boards 
slightly  larger  than  the  signs.  Either  a  metal  nailing  strip 
or  a  wood  cleat  should  be  used  for  this  purpose.  After  the 
sign  has  been  properly  adjusted  to  the  board,  it  should  be 
painted  with  a  coat  of  linseed  oil  or  hot  parafflne. 

Primary  Road  Construction  Detours.— When  primary  road 
construction  is  started,  the  district  engineer  becomes  re- 
sponsible for  the  detours  due  to  such  construction.  The 
Commission  will  hold  each  district  engineer  accountaiile 
for  four  items  in  connection  with  this  work,  as  follows: 

First — He  shall  determine  whether  or  not  a  detour  is 
needed. 


(8) 


Eiif/inetfiitiy  and  Cunttacting  for  July  7,  WW. 


Second— He  shall  co-operate  with  the  local  offleialg  in 
cboosiiiK  the  location  of  the  detour. 

Third — He  shall  provide  for  the  proper  marking  of  the 
detour. 

h'ourth — He  shall  provide  for  the  niuinlenance  of  the  de- 
tour and  report  such  provision  to  the  ciMilral  office. 

Determination  of  Necessity. — Iii  deciding  whether  or  not  a 
.l.iour  i.s  nocossury,  the  district  euRinoer  should  be  guided 
by  the  fact  that  both  the  public  and  the  contractor  are 
greatly  inconvenienced  when  an  attempt  Is  made  to  carry 
irartlc  over  construction  work.  If  a  detour  Is  at  all  avail- 
able, it  is  nearly  always  desirable  to  direct  the  public  away 
from  the  construction  work,  even  llmuKh  the  road  has  not 
been  entirely  blocked  by  the  work.  Where  paving  is  being 
constructed,  it  is  «;elfevldent  that  Ihe  r>iud  must  be  closed 
and  detours  provided.  People  living  along  the  highway 
which  Is  closed  must  be  allowed  to  get  in  and  out  along  the 
road,  but  this  is  another  problem  and  should  be  handled  by 


Fig.  3 — Typical  Arrangement  of  Detour  Signs. 

the  resident  engineer.  Rural  mall  carriers  should  temporarily 
change  their  routes  rather  than  try  to  travel  a  closed  road. 

Choice  of  Detours. — After  it  has  been  determined  that  a 
detour  should  be  selected,  the  district  engineer  should  con- 
fer with  the  board  of  supervisors  and  county  engineer  and 
■  hoose  »  route  which  will  best  serve  the  traveling  p\iblic 
Til-  district  engineer  should  be  mindful  that  the  detour  will 
be  forced  to  carry  a  much  heavier  traffic  than  it  has  in  the 
past.  Care  should  be  taken  to  select  as  good  roads  as  pos- 
sible for  the  detour.  The  public  would  rather  detour  two 
or  three  extra  miles  over  a  good  road  than  save  that  mileage 
by  traveling  over  a  poor  one.  It  is  ordinarily  better  to  de- 
tour over  a  county  road  than  over  a  township  road.  In  some 
cases  In  order  to  divide  heavy  traffic,  it  may  be  advisable 
to  select  two  detours,  one  to  carry  the  traffic  in  one  direc- 
tion and  the  other  to  carry  it  in  the  opposite  direction. 

Making  Detours. — Great  care  should  be  used  in  placing 
the  detour  signs.  The  sign  should  be  so  placed  that  any- 
one no  matter  how  unfamiliar  he  may  be  with  the  location 
of  the  roads  will  be  enabled  to  follow  the  detour  around 
the  obsti^ction  without  delay  or  confusion.  No  road  should 
be  closed  until  all  detour  signs  have  been  placed.  As  the 
traffic  will  use  the  detour  in  both  directions,  the  detour  signs 
should  be  placed  accordingly.  (This  does  not  hold  true  if 
two  detours  are  used,  as  in  this  case  it  is  usually  best  to 
direct  the  traffic  in  opposite  directions  over  the  different  de- 
tours.) 

Figure  3  shows  a  typical  arrangement  of  signs.  The  signs 
should  always  be  placed  at  the  right-hand  side  of  the  road 
at  the  far  side  of  the  intersection.  The  arrow  will  then 
point  away  from  the  intersection  and  will  give  a  positive 
direction.  If  suitable  telephone  poles  or  fence  posts  are  not 
available  In  proper  locations  upon  which  to  nail  the  signs, 
posts  should  be  set  for  this  purpose,  .-is  the  signs  are  to 
be  used  only  for  a  short  time,  a  good  4x4  serves  satisfac- 
torily. The  first  detour  sign  should  be  placed  squarely  in 
the  middle  of  the  road  in  front  of  the  barricade.  A  "Road 
Closed"  sign  should  not  be  featured  near  this  sign  as  many 
■will  interpret  it  to  mean  that  the  detour  is  closed.  The 
barricade  crossing  the  road  should  be  substantial  and  should 
extend  from  shoulder  to  shoulder.  It  should  always  be  placed 
at  the  intersection  where   the  detour  leaves  the  main   road. 


These  posts  set  solidly  in  the  ground  make  a  good  support 
for  a  3x12  plank  which  may  be  nailed  to  them.  This  sort  of 
barricade  is  usually  preferable  to  one  that  is  set  on  lop  oi 
the  ground,  alihougb  the  latter  is  sometimes  desirable.  .V 
red  lantern  should  be  displayed  on  every  barricade  at  nigbl. 
In  order  to  slow  truffle  down  and  warn  them  of  the  pres- 
ence of  a  barricade,  especially  at  night,  when  tlie  re>i  light 
may  have  gone  out.  it  is  desirable  to  place  a  "Slow  Down" 
sign  about  400  ft.  back  from  the  intersection.  This  sign 
should  be  placed  close  to  the  shoulder  line  on  the  right 
hand  side  of  the  road  and  should  read  "Slow  down."  "Iload 
Closed."  It  should  be  rather  llimsy  in  construction  so  that 
In  case  It  Is  hit  by  a  passing  car.  no  serious  damage  will  be 
done. 

Maintenance  of  Detours. —  The  maintenance  of  detours 
around  primary  road  construction  is  to  be  administered  and 
paid  for  the  same  as  the  maintenance  of  primary  roads.  The 
detour  while  used  as  a  primary  road  will  be  considered  as  u 
primary  road  for  the  purpose  of  maintenance,  no  matter 
whether  It  be  a  county  or  township  road.  At  the  time  the 
detour  is  lal<l  out,  arrangements  for  Its  maintenance  should 
be  made  by  the  district  engineer  and  local  officials.  The 
district  engineer  should  report  to  the  central  office;  llrst. 
the  exact  location  of  the  detour;  second.  Its  length;  and 
third,  the  provisions  made  for  its  maintenance.  The  main- 
tenance of  the  detour  should  Include  the  maintenance  of  the 
detour  signs  and  such  maintenance  will  be  included  in  the 
responsibilities  of  the  District  Engineer.  The  County  Kngi- 
neer  should  charge  the  maintenance  bills  for  each  detour 
to  such  detour  and  should  report  them  as  separate  Items. 

Detours  on  County  Work.  -In  the  case  of  detours  around 
any  bridge  or  culvert  work  regardless  of  the  road  system 
upon  which  such  work  is  being  done,  or  In  the  case  of  de 
tours  around  county  road  construction  or  maintenance  work, 
Ihe  same  general  principle  holds  true,  as  above  described, 
except  that  the  county  engineer  Is  the  responsible  party 
instead  of  the  district  engineer.  In  a  bridge  and  culvert 
construction  It  Is  better  to  mark  and  maintain  a  detour.  De- 
tour made  necessary  by  county  construction  or  maintenance 
work  should  be  maintained  out  of  county  funds.  Each  county 
engineer  should  keep  a  supply  of  detour  signs  on  hand  so 
that  they  will  be  available  on  short  notice  for  use  In  emer- 
gencies. 

Value  of  Subgrade  Drainage  for  Pavements.  An  excellent 
example  of  the  value  of  siiljgrade  drainage  was  cited  by  Mr. 
Curl  V.  Meyers  in  a  paper,  "Observations  on  Concrete  Pave- 
ments," presented  Feb.  19  at  the  2,">th  annual  convention  of 
the  Minnesota  Surveyors  and  Engineers'  Society.  A  street 
was  paved  with  two  strips  of  pavement  It!  ft.  wide,  separated 
.  by  a  22-ft.  park  strip.  At  one  point  on  the  street  a  cut  10 
to  12  ft.  deep  was  made  Into  a  hill  where  the  soil  was  heavy 
clay.  -V  considerable  number  of  springs  and  spongy  places 
were  encountered.  A  strip  of  pavement  was  laid  along  one 
side  of  the  street  In  the  fall  of  the  year.  Drainage  was  had 
through  a  line  of  tile  at  each  edge  of  the  paved  strip.  Dur- 
ing the  suceedlng  winter  this  stretch  of  pavement  heaved 
badly  with  lises  of  3  and  4  in.  over  parts  of  some  slabs.  In 
the  spring  the  slabs  returned  nearly  to  their  previous  po- 
sition, but  badly  cracked.  The  paving  of  the  other  strip 
was  then  proceeded  with;  but,  through  this  cut,  diagonal 
lines  of  tile  were  laid  under  the  pavement  at  about  .10ft.  in- 
tervals draining  Into  the  side  line  tile.  The  succeeding  win- 
ter showed  the  same  heaving  on  the  first  strip  laid  as  ob- 
served the  previous  winter,  but  no  heaving  on  the  second 
strip  was  noted.  Since  those  seasons  this  difference  in  be- 
havior in  the  two  sides  can  b'  '  -■  ■  'I.  There  is  also  very 
little  cracking  of  slabs  on  th>  :iy  tiled  strip. 

No  Retained  Percentages  on  Indiana  Highway  Work. — 
Highway  contriutors  In  the  state  of  Iniliana.  accordinn  to 
the  June  26  Bulletin  of  the  Associated  General  Contractors, 
have  secured  the  consent  of  the  .State  Highway  Commission 
to  advance  to  contractors  engaged  in  building  state  high- 
ways. 100  per  cent  of  the  contract  price  per  mile  upon  com- 
pletion of  each  mile  of  road.  Settlement  on  this  basis  will 
not  be  final,  but  will  be  subject  to  odjiistment  up  till  the 
time  the  whole  l.s  completed.  The  proportion  advanced  on 
each  completed  mile  heretofore  has  been  limited  to  80  per 
cent.  Conferences  held  at  Indianapolis  between  the  high- 
way contractors  and  the  state  highway  commissioner  during 
June,  led  to  the  adoption  of  the  plan.  The  new  arrange- 
ment must  be  approved  by  the  State  Board  of  Accounts  be- 
fore It  can  be  put  Into  effect. 
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Percentage  Contracts  for  Highway 
Construction 

Sevpral  -itates  Hr«-  trvins  <nn  now  forms  of  contracts  for 
thflr  slate  hiKhwav  work.  The  Siatp  Highway  Commission 
of  Connecti.ut  has  let  a  few  contracts  on  a  percentage  type  of 
coDtracl.  the  essential  features  of  which  are: 

An  estimate  of  the  work  to  be  done  is  made  by  the  depart- 
ment and  toe  unit  prices  of  the  same  are  subject  to  inspection 
by  the  contractor.  Based  upon  this  estimate  the  contractor 
!<<  allowed  a  lump  sum  prollt  of  10  per  cent  for  the  work. 
This  lump  sum  does  not  vary  whether  the  cost  of  the  work  is 
Increased  or  decreased.  In  addition  to  this  10  per  cent 
proBt  the  contractor's  equipment  is  rented  at  standard  rates 
and  all  bills  In  connection  with  the  work  are  paid  direct  from 
the  HlRhway  Departments  office.  The  work  is  at  all  times 
under  the  direct  control  of  the  engineer. 

The  Virginia  Profit  and  Loss  Sharing  Plans.— The  State 
HiKbvay  Department  of  Virginia  has  tried  a  "profit  or  loss" 
•harlnif  arreeroent  on  two  contracts.  It  was  found,  however, 
that  this  system  had  a  great  many  difficulties,  and  the  de- 
partment conse<iuently  is  not  considering  trying  it  on  other 
ronlracts  The  airreement  was  made  a  part  of  the  regular 
standard  contract  and  was  carried  as  a  rider.  The  contractor 
was  rj-qulred  to  give  the  usual  form  of  bond.  The  cost  of  the 
bond  and  accident  Insurance,  etc..  was  chargeable  to  the  con- 
tractor's part  of  the  profit.     The  agreement  follows: 

I'RoFIT-OR-lAiSS     SH.XRlNi;     AGFIEE.MENT. 
I.     Tri*    iVntractor   shall    name    prices    for   all    the    quantities    of 
»ork  and  matrrlals  shown  on  the  proposal.     The  cost  of  the  work 

trrminrd    by   such    prices   and    quantities    will    be    herein    re- 

-r..|   to  aji  the  Contractor's  Estimate. 

:      The  Contractor  shall  bo   paid  actual   cost   for   the  labor  and 

'    I'.rtal  U3MI  In   the  execution  of  the   work   provided   to   be   done 

contract,    whether   the   cost    be    more   or   less   than    the 

«    Estimate.     The    cost    of    work    thus    determined    will 

'•  •■r<-rl  to  as   the   I..al)or  and   Material   Cost. 

-  will   l)e    paid    a    fee    of    10   per   cent    of   the   Con- 
itc    for    his    actual    supervision    of    the    work,    tho 

and   upkeep  of  all  equipment,  and  all  office  and   other 

•mmonly  known  as  "Overhead   Expenses."   except   that 

jhuL.il    Labor    and    Material    Cost    be    less    than    the    Contractor's 

Ksltmat*.    the    Contractor's    fee    wlU    lie    Increased    by    the    amount 

ilifference.  or  should  the  Liibor  and   Material  Cost 

-  the    Contrartor's    Estimate    the    Contractor's    fee 
hy  the  amount  of  one-half  difference. 

become     necessao*     to     increase    or    diminish     the 

rk  or  maierlnls.  shown  on   the  projwsal.   the   Con- 

Te  shall  be  revised,  accordingly,  at  the  unit  prices 

.•«t   the   unit   price   for   Class   B   Concrete   shall   be 

i>er  cubic  yard  for  additional  concrete  in  the  sub- 

'"ontractor's   Estimate  so  changed  shall  be  known 

•iiractor's    Estimate,    and    shall    be    compared 

Material   Cost   In   computing   differences,    in- 

■'•  "  Kstlmale  at   first  determined. 

f|  the  Contractor  for  labor,  teams,  ma- 
f  every  kind  and  description,  furnished 
j'Tt  to  the  approval  of  the  Engineer. 
«hall  furnish  bills  and  payrolls  for  all  items 
r  and  Material  Cost.  Ellis  shall  be  certified 
iiy  the  contractor.     Pay  rolls  shall  be  signed 

■  "   ■!   to  by   the   Contractor. 

■  lj<    and    allowances    of    every    idnd   «nd 
■  n    on    Ihe   bills    and    shall   accrue    to    the 
lar'r  of  .irt. 

'•■*"  ""•'  '   Plus  Type  of  Contract.— A  new  form  of 

'   plus  type  has  been  prepared  by  W.  R. 
ay  Engineer  of  Georgia,  for  the  work  of 
he  contract  Is  reprinted  below: 

■  "^'     \    CONTKACT— "FORM    B." 

(Viunty. 

•  ml    entered    Into    this    the day 

t>^(ween     


'  lied  the  owner,  and 


S^t8tC    of    

hereinafter  called  the  Contractor. 
WHKItF.AS.    the    said    owner   dr'Sircs    to 


niar. '    and 

'■:.Iit      of 

.•-   if-lng 


made  a  part  of  this  contract  and  identified  by  the  signature  of 
the  re.-spective  parties  hereto,  and 

\VHERE.\S.  The  contractor  undertakes  to  perform  this  work  in 
accordance   with   the   terms  and  conditions  hereinjifter  stated: 

NOW  THERKFOKE.  The  parties  to  this  agreement,  in  consid- 
eration of  the  respective  covenants  and  agreements  herein  con- 
tained,  do   hereby   contract  and   agree  as  follows: 

1.  The  Contractor  shall  act  as  agent  for  the  owner  in  execut- 
ing the  work  covered  by  this  contract,  in  purchasing  material 
therefor,  and  in  employing  labor  to  be  used  in  the  construction 
thereof,  in  accordance  with  the  afore.said  plans  and  specifications 
hereto  attached,  marked  Exhibit  "A"  and  made  a  part  of  this 
contract. 

2.  The  Owner  agrees  that  said  work  shall  be  done  by  the  con- 
tractor under  the  sole  supervision  of  the  State  Highway  Engi- 
neer, or  his  authorized  representative  acting  as  an  engineer  for 
the  Owner,  without  interference  from  the  Owner.  The  Owner 
further  agrees  to  pay  promptly,  upon  approval  of  the  Engineer, 
al'i  bills  for  labor,  transportation,  and  material  as  further  pro- 
vided  in   paragraph  5  of  this  contract. 

(a)  The  Engineer  shall  determine  the  true  intent  and  meaning 
of  the  plans  and  specifications,  and  shall  adjust  all  questions  of 
extra  compensation  for  extra  work  arising  or  required  during  con- 
struction. Said  Engineer  shall  have  the  authority  to  inspect  and 
pass  upon  all  materials  purchased,  shall  prescribe  the  results  to 
be  obtained  under  the  specifications,  and  shall  direct  the  progress 
of  the  work,  holding  the  contractor  strictly  accountable  for  the 
results  to  be  obt.ained  as  set  forth   in  detail  in  said  specifications. 

(b)  Said  engineer  shall  have  the  right  to  make  any  necessary 
changes  in  the  plans  and  specifications,  provided  that  such 
c'nanges  are  agreed  upon  in  writing,  signed  by  all  the  parties 
thereto,  and  attached  to  and  become  a  part  of  this  contract.  No 
such  change  or  .Tlteration  shall  operate  to  invalidate  this  contract 
or  defeat  the  true  intent  or  meaning  of  the  agreement  as  a  whole. 
No  such  changed  plans  shall  lie  made  without  said  agreement 
having  first  been  executed,  signed  by  all  parties  hereto,  attached 
to  and  made  a  part  of  this  contract. 

3.  (a)  111  consideration  of  the  faithful  performance  of  the  cove- 
nants and  agreements  made  hereunder  by  the  contractor,  the 
owner  hereby  covenants  and  agrees  to  pay.  or  cause  to  be  paid 
to  the  contractor  the  following  fixed  sum  as  compensation  for  his 
services,    and    under    the    following   terms   of   payment,    to-wit: 


(b)  The  compensation  above  stated  shall  cover  all  services  ren- 
dered by  the  contractor,  or  by  his  organization,  whereby  the 
owner  receives  the  benefit  of  the  contractor's  business  system, 
purchasing  facilities,  engineering  skill  and  experience,  and  ability 
to  equip,  to  organize  with  skilled  foremen  and  laborers,  to  super- 
vise and  execute  work  of  this  nature.  It  shall  include  all  other 
services  necessary  to  the  efficient  execution  of  the  work  not  spe- 
cifically included  under  paragraph  four  hereof.  The  contractor 
agrees  to  maintain  .a  competent  representation  at  all  times  in  im- 
mediate charge  and  supervision  of  this  work  as  a  part  of  said 
services  without  extra  cost  to  the  owner,  which  supervision  shall 
be  included  in  and  form  a  part  of  the  contractor's  fixed  sum  com- 
pensation. 

(c)  The  contractor  shall  be  paid,  monthly  during  the  progress 
of  the  work,  a  portion  of  his  "Fixed  Compensation"  In  the  ratio 
that  the  work  then  completed  bears  to  the  value  of  the  whole 
work:  provided,  that  at  one  time  until  the  final  completion  and 
acceptance  of  the  work,  the  total  amount  of  said  monthly  pay- 
ments on  account  of  the  "Fixed  Compensation"  shall  exceed  fifty 
per  cent   (50%)  of  the  total   "Fixed  Compensation." 

(d)  The  contractor  further  agrees  to  prepare  and  submit  an 
itemized  list  of  all  equipment,  machinery  and  tools  of  every  na- 
ture whatsoever  which  he  intends  and  exnects  to  use  on  the  work, 
and  he  shall  specify  a  rental  price  at  which  each  Item  of  said 
equipment  and  tools  shall  be  furnished.  Said  list  and  the  prices 
aflftxed  thereto  shall  be  attached  to  and  form  a  part  of  this  con- 
tract. Said  rental  price  shall  be  made  on  the  basis  of  the  calen- 
dar month  or  fraction  thereof.  All  equipment  and  tools  furnished 
ijy  the  contractor  must  be  In  good  condition,  and  shall  he  subject 
at  all  times  to  the  Inspection  and  approval  of  the  State  Highway 
Engineer  or  his  authorized  representatives,  who  .shall  also  have 
the  authority  to  release  any  part  of  said  equipment,  or  tools  from 
the  work  at  any  time  he  may  deem  it  unsuitable  or  unnecessary 
for  the  work,  and  upon  the  written  release  of  any  particular  por- 
tion of  equipment  or  tools,  signed  by  the  State  Highway  Engineer 
or  his  authorized  representative,  being  presented  to  the  contrac- 
tor, the  rental  upon  said  machinery  or  tools  shall  cease.  Any 
omissions  or  changes  from  said  list  of  equipment  at  the  time  of 
signing  this  agreement,  through  error,  oversight  or  unforeseen 
c  IrcumstanceR,  shall  be  the  subject  of  an  amendment  hereto  as 
set  forth  In  paragraph  2b  hereof. 

4.  The  contractor  agrees  to  prepare  and  submit  an  estimate  of 
the  cost  of  the  work  as  contemplated  by  the  aforesaid  plans  and 
specifications  based  upon  unit  costs  and  approximate  quantities 
as  set  forth  in  the  proposals,  together  with  a  detailed  and  Item- 
ized analysis  of  all  the  factors  and  conditions  entering  into  sai,jl 
unit  costs,  all  of  which  are  to  be  attached  to  and  are  hereby 
made  part  of  this  contract  as  fully,  and  to  the  same  effect  as  if 
tho  same  had  been   set  forth  at  length  in  the  body  of  this  agree- 
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meut:     amounlins    to    approxlmalt-ly 

Dollars.     ($ ). 

Th«  vonsolidaled  etitlmate  arlnlni;  fr<>in  the  above  propviula 
etiall  bi'  known  as  the  "Cost  ol  Work,  "  ami  shull  Include  all  Itema 
of  rentul.  Held  rrpalrs  to  rquipmtnt.  iruiisportailon  o(  muierlala, 
cost  o*  iiialtrluls  and  ol  labor.  IncludliiK  tlnn-kerper  or  account- 
ant, but  not  includinK  the  services  of  ilu-  construction  auperlii- 
irndent.  which  shall  be  covered  as  Hpccitled  In  paruin^ph  3-b 
hereof. 

It  Is  thoroughly  understood  and  acrord  that  the  quantities 
herein  quoted  are  approximate  only,  and  are  Klven  for  the  pur- 
potie  of  calculatlnc  the  cost  of  the  work,  and  are  not  the  nnal 
quantities  upon  which  flnal  payments  shall  br  made. 

Any  char.BOS  In  quantities  arising  during  >'onMtructlon.  whether 
Increases  or  decreases,  shall  be  coinpuiud  and  certlfled  by  the 
Stale   Hlchway  Knglneer  at   the   unit   prUf   iiiioted  herein. 

I.  The  owner  agrees  during  the  construction  to  pay  for  all  ma- 
terial, labor  and  transfiortatlon  Included  uiid.r  thr  cost  of  the 
»'ork,  purchased  by  the  contractor,  actint;  h:^  purchasing  uKent, 
or  furnished  by  him  upon  proper  bills  ot  iiartlculars  and  pay- 
rolls approved  by  the  i?tate  HlKhwa\'  Knulm-fr.  or  his  representa- 
tive. In  amounts  as  shown  by  the  .said  Mils  anil  pay  rolls.  |m>'- 
ment  to  bv  made  by  the  owner  on  siattnients  approved  by  th« 
State    Highway    Engineer. 

(a)  The  owner  shall  furnish  funds  sullleient  to  take  advantage 
of  any  or  all  trade  or  cash  discounts,  that  may  be  afforded  by  the 
contrac'.or's  purchasing  facilities,  and  said  owner  shall  pay  such 
bills  and  secure  the  entire  benefits  of  such  discounts  upon  the  ap- 
proval of   the    Engineer. 

(.  It  Is  agreed  that.  If  on  completion  of  the  work,  the  actual 
coat  shall  be  less  than  the  estimate  of  "Cost  of  Work"  as  set 
foHh  under  imragraph  4  hereof  the  owner  will  pay  to  the  con- 
tractor 2r>  per  cent  of  the  difference  between  said  actual  cost  and 
the  estimated  cost,  provided,  however,  that  said  payment  shall 
In  no  event  exceed  50  per  cent  of  the  contractor's  fee  hereinbe- 
fore specifled. 

lal  If.  however,  the  actual  cost,  exclusive  of  any  changes  In 
speclflcatlons  or  extra  quantities,  shall  e.xceed  the  cost  of  the 
work  as  set  forth  uniier  piiniKraph  4,  the  owner  shall  deduct  from 
the  eiimpeiisatlon  due  the  contractor,  as  set  forth  under  para- 
graph 3,  rtfty  (50^)  per  cent  of  said  excess  cost,  provided  the 
owner  shad  have  permitted  the  contractor  to  buy  all  materials 
and  secure  lalmr  In  the  open  market  without  constraint  from  the 
owner,  and  provided  further  that  such  deduction  shall  not  ex- 
■  ed  seventy-live   tia";;)  per  cent  of  the  contractor's  compensation. 

>b)  For  use  In  comparing  bids,  the  estimated  "Cost  of  Work." 
"Rental."  and  "Fixed  Compensation"  as  figured  herein  as  given 
•■   follows: 

"Coet    of    Work" .' $..... 

••Rentol"     

"Fixed     Comi>ensatlon"  


reason  of  da.'nage  or  Injuries  sustained  by   the  public  or  employes 
while  engaged  in  the  work. 

11.  The    contractor    shall    furnish    to    the   owner   a    bond    in    the 

sum  of  ) conditioned  (or  the  faithful  i>erforra- 

uiice  of  all  of  the  conditions  t>r   this  rontruct. 

12.  This  Contract  shall  be  binding  on  the  successor  and  as- 
signees of  the  respective  luirties  hereto,  but  no  assignment  shall 
be  ni.trle  or  any  sub-contract  entered  Into  by  the  contractor  with- 
out  the   written  consent  of   the  owner. 

IS.  The  owner  shall  furnish  the  contractor  such  permits  as 
iiipy   be   requiretl   for  the   prosecution  of  the  work. 

14.     The    contractor    further    agree    to    commence    work     within 

.   days  from  tie  date  of  signing  of  this  contract,  and 

to  compleli    the   work    within    working   days. 

IN  \MT.NKSS  WHKUKCiF,  the  parlies  hereto  have  kol  their 
h.iiKls  and  alllxed  their  seals  ciii  the  day  and  year  iRrst  above 
written. 

(.«eal.) 


By 


(l^eal.) 


By 


Signed,  cealtd  and  delivered  In   the   prestncc  of 


Approved   this,   the  ■ day  of li  ... 

State  Highway  Engineer. 


Grand    total     $ 

7.  Whenever,  the  contractor  accepts  material  or  labor  fur- 
II. shed  by  the  owner  at  specified  prices  for  use  upon  this  work 
without  having  tirst.  In  writing  duly  ser\ed  upon  the  owner  and 
upon  the  State  Highway  Engineer,  objection  to  such  material  or 
such  labor,  specifying  his  objections  thereto,  he  shall  thereafter 
be  estopped  from  pleading  constraint  In  the  premises;  the  con- 
clusive presumption  being  that  the  prices  accepted  were  the  most 
favorable  which  the  contractor  could  obtain  In  the  open  market 
when  the  acceptance  was  executed.  However,  having  served 
such  notice  and  bill  of  objections  in  writing,  and  in  the  event  of 
still  being  rei|ulre<l  by  the  Engineer  to  use  such  material,  the 
contractor  thtreby  accepts  no  responsibility  for  the  result  of  Its 
use.  but  this  responsibility  shall  not  be  released  In  connection 
with  any  part  of  the  work  except  that  wherein  the  particular 
rraterlal   entered. 

".     The   construction    work    and    the    labor   provided    for    In    this 

niract  shall  be  done  under  the  direct  supervision  of  the  State 
Highway  Department  of  Georgia,  and  In  accordance  with  the 
I.TWs  of  th"  state  of  Georgia,  and  In  case  of  Federal  Aid  Work, 
suiij'ct  to  tho  ln.'<pectlon  and  approval  of  the  ."Secretary  of  Agri- 
culture of  the  I'nited  States  or  his  authorized  agent,  and  the 
rules  and  regulations  of  the  said  .«ecreary  of  Agriculture  made 
pursuant  to  the  provisions  of  the  Federal  Aid  Road  Act  of  July 
II.    1916   (39  Stat.  35S). 

'■'■  Failure  of  the  contractor  to  prosecute  the  work  with  dlll- 
g'lue  and  skill,  to  supply  sufllclency  of  material  of  the  kind  re- 
quired by  the  plans  and  specifications,  or  to  furnish  sufficient 
competent  workmen,  and  sufHeient  equipment  and  transportation 
as  called  for  by  this  contract,  shall  constitute  .in  abrogation 
hereof,  and  shall  authorize  the  Engineer,  after  ten  days  written 
notice  to  ihr  contractor,  to  terminate  this  contract  and  to  enter 
upon  the  premises  and  take  possession,  for  the  purriosc  of  com- 
pleting the  work,  of  all  materials  and  supplies  and  to  use  the 
same  for  tho  purpose  of  completing  this  contract. 

10.  The  contractor  agrees  to  take  out  and  maintain  at  all 
times  during  the  course  of  said  work,  at  the  cost  of  the  owner, 
liability  insurance  in  amounts  to  be  approved  by  the  State  High- 
way Engineer  to   protect  the   owner  and   contractor  from   loss   by 


Cost  of  Highway  Maintenance  in  Maine  by 
Patrol  System 

Maintenance  work  on  the  hii^lnvayK  in  .Maine  duriuK  1919 
was  performeti  generally  by  the  patrol  system,  a  luulbod 
which  has  been  in  use  in  that  state  (or  (be  past  :i  years,  A 
total  of  478  putrolinen  were  employed  in  caring  for  4,2S4.52 
miles  of  rouds  in  475  towns.  Uf  Ibis  mileage  oiJ!S.<'i<J  miles 
was  improved  stale  highway,  S4:!.72  miles  Improved  state 
aid  highway  and  the  balance  or  2,772.:;il  miles  was  unim- 
proved road.  There  was  also  mulutuined  by  special  arrange- 
ment with  the  towns,  74.12  miles  of  improved  state  aid  roail. 

According  to  the  report  of  the  State  Highway  Commission 
a  total  expenditure  lor  labor  and  material  of  $Go3,4.J2  was 
made  on  this  work,  including  $18,354.34  furnished  by  the 
state  for  road  machine  work.  The  state  also  furnished  su- 
pervision and  inspection  for  the  work  amounting  to  $2.'<,156, 
making  the  total  gross  expenditure  chargeable  to  mainte- 
nance of  $(i78,60ti.93.  Of  this  amount  the  state  furnished 
$471,376  and  the  cities  and  towns  furnished  $207,232.  The 
average  expenditure  per  mile  was  $15."i.t;ii. 

On  the  eosf.tiO  miles  of  improved  state  highway,  the  ex- 
penditure for  labor  and  material  ond  supervision  was  $275,- 
666  or  an  average  expenditure  per  mile  of  $412.30.  The  ex- 
penditure on  the  3,615.92  miles  of  other  road  under  patrol 
was  (or  labor,  materi&l  and  supervision  $3SC'  li'.  vi  nr  an 
average  expenditure  per  mile  of  $105.77. 


Republic  of  Panama  to  Spend  $7,500,000  for  New  Roads. — 
American  construction  companies,  according  to  a  press  dis- 
patch of  June  27.  are  lo  be  asked  to  undertake  the  work  of 
building  new  public  highways  involving  the  expenditure  of 
approximately  $7,500,000  in  the  Republic  of  Panama.  J.  K 
Lefevre.  charge  d'affaires  of  the  Panama  legation  at  Wash- 
ington. U.  C,  has  received  instructions  by  cable  to  get  in 
touch  with  the  larger  construction  concerns  in  the  I'nited 
Slates,  and  ask  them  to  send  representatives  to  Panama  to 
discuss  plans  for  the  road-building  program,  which  Is  to  be 
inaugurated  In  the  immediate  future.  It  is  estimated  that 
the  program  worked  out  by  Panama  offlcials  involves  an  an- 
nual expenditure  of  $I,'IOO,000  and  the  sum  of  $l,250,0ii0  will 
be  available  to  begin  the  work  after  July  1  of  this  year.  Four 
or  five  years  will  he  reiiuiriMl  lo  complete  llii-  work  mapped 
out 


Delaware  to  Construct  40  Miles  of  Asphalt  Surface  on 
Bituminous  Base.— The  llelayare  State  Highway  Department 
is  completing  plans  for  about  40  miles  of  bituminous  foun- 
dation and  asphalt  wearing  surface.  Proposals  will  be  called 
some  time  about  the  middle  of  August.  A  smaller  sec- 
tion, consisting  of  approximately  15  miles  of  asphalt  surface 
road,  was  tried  out  in  .Sussex  County.  Delaware,  and  the  re- 
sult proved   very  gratifying  to  the  users  of  these  highways. 
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Massachusetts'  Experiences  in  the 

Treatment  of  Sand   or  Gravel 

Roads  With   Bituminous 

Materials* 

By  WILLIAM  D.  SOHIER. 
tU-fhalrnv..n    State     HlKhwm     C.mml.-s'i.Mi    "f    Miissarluisftts. 
We  havp  Id  Ma«sachu»etl»  tiulte  a  lurse  section  of  territory 
wher.-  the  whole  soil  is  of  n  sandy  nature.     This  is  particu- 
larly true  on  Cape  Cod.  and  in  this  section  of  the  state  brolcen 
tone  or  gravel  has  to  be  transported  lao  miles  more  on  the 
rallr«i«d.  ajd  as  two  horses  can  only  haul  about   \   ton  over 
(be  sandy  roads,  the  cost  of  building  roads  with  those  mate- 
rials Is  practically  prohibitive.     It  became  almost  imperative, 
therefore,  that  we  should  find  some  method  of  constructirig 
roodH  with  the  local  material,  sand,  using  something  else  in 
ctmbinalion  with  It  that  would  not  be  too  expensive. 

Naturally,  the  first  materials  that  were  used  were  what  was 
available  locally,  either  clay,  if  it  could  be  found,  and  if  not. 
loam,  mixed  with  the  sand  or  spread  on  top  of  it  in  order  to 
harden  It  sufHclently  so  that  it  would  not  rut  very  badly. 
Road*  built  of  these  materials,  if  properly  proportioned  and 
kept  constantly  crowned  and  shaped,  make  extremely  satis- 
factory roads  tor  liuht  trafflc.  We  then  began  to  look  around 
for  other  materials  that  might  be  used  which  would  make 
ulronner  rnads  at  a  reasonable  expense. 

The  Earlier  Sand-Oil   Roads.— The  first  sand  and  oil  roads 

•  ere  ronstructed  by  the  Massachusetts  Highway  Commission 

on  Cape  Cod   in   the  town  of  Eastham   in   1905.     When  this 

road    WB.s    first    commenced,    they    followed    the    California 

•'■  .d  of  con«tructlng  roads  with  asphaltic  oil,  which  was  to 

m!  the  oil  on  the  ordinary  soil,  which  had  been  broken 

!.  two  or  three  layers  of  oil  of  %  gal.  to  the  square  yard 

and  then  after  harrowing  It.  tamp  it  with  a  tramping 

' -h   tamped   the  soil   from   the   bottom  up  and  also 

oil  and  earth  together.     To  do  this  successfully  re. 

-    use  of  a  very  large  amount  of  water  while   the 

wing  on.  nearly   12  gal.  of  water  being  used  tor 

■1  of  oil.     In  building  these  roads  in  California,  they 

about  2  gal.  of  asphaltic  oil  to  a  square  yard   of 

•«on  found,  however,  that  on  the  sand  this  method 

>ful  and  that  It  was  better  to  spread  the  oil  in 

I  might  be  called  a  blanket  coat  of  %  gal.  to  the 

verlng  that  with  stand,  then  spreading  another 

'  oil  and  covering  that  with  sand,  and  then  a 

lil.  about  Vt  gal.  to  the  square  yard. 

-!«1  in  several  places  In  the  state  a  number  of 

ns  of  road  by  the  mixing  methods,  using 

:    tars   and    various   qualities   of  asphaltic 

.liiii   oils   mixed   with   asphalt,  these   bitumens 

:nd  mixed  with  the  heated  sand  or  gravel,  and 

Ih.  :.     iir-.til  ..linn  the  road  surfaces  .ind  shaped  and  rolled. 

Meihodt  of  Constructing  Sand-Oil    Roads.  -In   constructing 

■Is.  you  must  first  carefully  prepare  your 

Cope   sand,   this   means   that   you    must 

e  by  using  clay  or  loam,  so  that  when  the 

the  oil  go  over  it.  they  will  not  rut  it  up 

1  the  horses'  feet  cut  into  it  materially. 

iBl  we  built,  though  they  were  successful 

rtalnly  looked  hopeless  in  the  becinning. 

\>  nit.1  which   were  formed  by  the  oil-dis- 

■"•  ih*"  sixteen  deep  holes  in  the  sand  that 

•et  of  the  four  hor.ses.     The  oil  naturally 

'  "ns  and   left  very   few    drops  on  the 

■  road,  and  of  course  the  result  was 

gh  sand.     In  the  first  work  that  we 

-tributor.  so-called,  where  the  oil  ran 

'ort  of  trough,  with  holes  and  pipes 

',  nhniii  Q  In   npnrt  .'in.j  falling  onto  a 

tily  I'ven  dis- 

■■ '  e,  of  course, 

trcby  securing   wry  much  bet- 

ipplied, 

;Uy  har- 

Un-  iiiinches. 

nM  rnilnrl,  to 
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give  it  a  crown  of  about  34  in.  to  the  foot.  .Any  weak  places 
which  then  developed  were  patched  with  a  mixture  of  sand 
and  oil,  and  then  a  surface  coat  of  about  M:  ga'-  of  oil  to  the 
square  yard  was  applied,  and  this  was  covered  with  sand  an<i 
kept  constantly  covered  from  time  to  time  until  no  wet  oil 
appeared  upon  the  surface. 

In  constructing  the  roads  by  the  layer  method,  we  found 
the  best  results  were  secured  by  applying  about  *4  gal.  of 
oil  on  the  sub-soil  and  covering  this  with  about  y^  in.  of  sand. 
On  this  we  spread  a  second  *<  aal.  of  oil  and  a  second  coat- 
ing of  %  in.  of  sand,  and  the  first  road  that  we  built  had  to 
be  broken  up  and  re.shaped  as  I  have  described.  On  the  later 
ones,  we  merely  had  to  shape  the  roads  a  little  with  the  road 
machine  and  then  apply  %  gal.  of  oil  tor  the  surface  coat,  and 
this  was  covered  with  about  1  in  of  sand  but  had  to  be  kept 
constantly  covered  if  any  wet  oil  appeared  upon  the  surface. 
We  secured,  we  thought,  somewhat  better  results,  especially 
it  the  work  was  done  late  in  the  year,  if  the  road  was  let  go 
through  the  winter  with  the  first  two  coatings  of  oil.  and  then 
shaped  and  the  final  surface  put  on  in  the  spring. 

The  oil  that  was  used  in  this  work'  was  the  same  quality 
of  asphaltic  oil  that  was  used  for  hot  blanket  surfaces,  an  oil 
that  was  supposed  to  contain  about  90  per  cent  of  asphalt 
and  tliat  had  to  be  heated  to  about  250°  F.  in  order  to  spread 
evenly. 

A  clean,  sharp,  fairly  coarse  sand  will  give  the  best  results, 
but  a  comparatively  fine  sand,  and  even  one  containing  a 
small  proportion  of  clay  or  loam  (not  more  than  n  per  cent 
or  8  per  cent),  will  give  good  results  with  a  proper  grade  of 
oil. 

In  the  layer  road,  you  cannot  use  successfully  the  heavier 
grades  of  asphaltic  oil.  you  must  use  an  oil  that  will  continue 
to  mix  with  th'-  sand  during  the  summer  w-eather.  Tests  made 
of  the  sand  used  on  the  work  in  various  places  show  that  the 
finest  sand  was  such  that  24  per  cent  passed  the  50-mesh 
screen  and  only  1  per  cent  was  retained  on  an  8-mesh  screen, 
whereas  the  coarsest  sand  12  per  cent  was  retained  on  an 
8-niesh  screen  and  only  18  per  cent  passed  the  .50-mesh  screen. 

We  very  early  found  that  if  roads  ot  this  character  were  to 
be  successful,  they  should  be  crowned  about  ■/,  in.  to  the  foot, 
and  they  nuist  be  at  least  18  ft.  in  width  and  were  much  bet- 
ter if  they  were  20  ft.  wide,  unless  there  was  some  material 
on  the  shoulder  which  would  carry  the  traffic  without  rut- 
ting deeply.  If  a  narrower  width  was  used  and  teams  kept 
constantly  turning  out,  they  very  soon  cut  away  the  side  of 
the  road  when  they  came  back  and  narrowed  it  up.  so  that 
at  the  end  of  the  season,  where  we  built  a  road  15  ft.  in  width, 
there  was  only  from  9  to  12  ft.  of  width  left.  We  usually  try 
now  to  bank  the  corners  and  make  them  21  ft.  in  width. 

Construction  and  Maintenance  Costs. — The  cost  ot  the  sur- 
face ot  these  sand  and  oil  roads  constructed  by  the  layer 
method  varied  from  21  ct,  to  X',  ct.  per  square  yard,  the  aver- 
age cost  being  about  26  ct.  per  square  yard.  This  cost  does 
not  include  grading,  culvert  work,  etc.,  but  does  include  shap- 
ing the  sub-grade.  The  average  yearly  cost  of  maintenance 
of  the  first  section  constructed  in  Eastham  Ifi  years  ago  has 
been  2  ct.  per  square  yard  per  year,  and  ot  the  other  roads 
constructed  during  the  last  11  years  1  ct.  per  square  yard. 

It  must  be  always  kept  in  mind  that  in  all  the  ligures 
I  am  giving  in  this  paper  I  am  speaking  of  prewar  condi- 
tions and  prices,  when  the  asphaltic  oil  used  cost  al)out  6V6 
ct.  a  gallon  on  the  cars,  and  when  labor  was  $1.7.i  to  $2  a 
day  and  double  teams  $4..')U  to  $.5.  For  today's  costs  I 
think  you  would  have  to  at   least   double  the  above   figures. 

Hot  Mix  Oil-Sand  Roads. — As  I  stated  before,  we  made 
a  number  of  experimental  sections,  using  gravel  and  sand, 
heated  and  mixed  with  hoi  oil,  on  a  number  ot  sections  of 
road  in  1908,  but  we  built  our  first  mile  ot  road  by  this 
method  in  1909.  That  road  and  some  of  the  ex|)erimental 
sections  are  still  on  the  ground  and  doing  service,  although 
they  have  been  v^Mdened  and  in  most  instances  have  had  a 
surface  coat.  Until  1912.  this  work  was  done  by  hand,  the 
sand  or  gravel  being  heated  on  old  boilers  or  iron  sheets 
with  a  fire  underneath,  the  oil  being  heated  in  a  kettle  and 
the  tw^o  mixed  together  by  hand  or  a  mixing  board. 

Today  we  use  a  hot  mixer,  at  any  rate  to  mix  the  oil  and 
sand,  usually  the  type  ot  cube  concrete  mixer  operated  by 
steam  and  equipped  with  a  charging  device  and  heating  at- 
tachment which  consists  of  an  oil  burner  with  an  air-l)last 
throwing  the  flame  into  and  through  the  mixer.  The  portion 
ot  the  mixer  with  which  the  flame  comes  in  contact  is  lined 
with  fire  brick. 
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During  the  last  few  seasons,  ih.-  rianU,  which  was  formerly 
htateC  on  old  boilers  or  arch  h.-ait-i'^.  has  been  heated  In  a 
revolving  drum  heater  with  oil  burn.  is.  which  in  very  simi- 
lar to  that  used  in  sheet  asphalt  plants,  and  on  the  whole 
produces  more  uniform  and  better  !>'sults  on  both  sand  und 
Kiavel  roads  than  any  other  method.  The  heating  drum 
has  blades  or  rtanRes  bolted  onto  th.'  Inside  which  carry  the 
sand  or  gravel  to  the  top  whence  it  falls  through  the  hot 
blast  from  the  burners.  The  drum  is  inclined  to  carry  the 
send  slowly  to  the  lower  end.  li  is  rtvolved  by  either  u 
steam  or  :;asoline  engine. 

In  our  experlm»"nlal  sections  the  only  ones  that  were  suc- 
cessful so  that  tbey  were  in  good  coiulitlon  at  the  end  of 
the  season,  where  sand  was  used,  win-  two  or  three  sec- 
lions  which  were  constructed  of  an  asphaltic  oil  supposed 
tu  contain  from  XO  per  cent  to  9o  per  rent  of  asphalt,  or  this 
sf.me  asphaltic  oil  made  stiffer  by  thi'  addition  of  25  per  cent 
of  asphalt.  The  sections  which  were  built  where  lighter 
nspballlc  oils  were  used,  or  tars,  were  none  of  them  in  good 
condition  at  the  end  of  two  seasons,  and  all  of  them  had  to 
be  rcl\iilt. 

Where  gravel  was  u.sed.  there  were  a  good  many  more  sec- 
tions that  were  in  fairly  good  condition  for  two  or  three 
years,  though  the  only  really  satisfactory  and  good  ones 
■were  the  ones  where  the  heavy  asphaltic  oil  had  been  used. 
or  the  s.ime  oil  •'nriched  with  asphalt.  Some  of  these  sec- 
tions have  carried  pretty  heavy  tralTu-  during  th.-  Iii«»  12 
years 

General  Construction  Features  of  Hot  Mix  Oil-S.i' 
—  In  constructing  these  surfaces.  whettiHr  of  gravel  or  .-.aud. 
you  want  a  well-shaped,  well-rolled  and  hardened  sub-base. 
The  sand  and  oil  have  to  be  heated  to  the  proper  tempera 
ture  and  mixed  by  hand  or  by  machine.  If  by  hand,  the  mix- 
ing is  done  on  platforms  with  rakes  and  hoes,  or  by  turning 
with  shovels  The  mixing  must  be  continued  until  every 
grain  of  sand  is  coated   with  oil. 

There  are  several  rough-and-ready  methods  of  determining 
this.  One,  when  a  proper  mixture  is  made  and  the  right 
quantity  of  oil  is  used,  the  product  resulting  will  be  some- 
what of  the  consistency  of  old-fashioned  brown  su.ear.  It 
should  look  granular,  it  should  tend  to  crawl  and  move  for 
some  time  when  heaped  up  if  you  rake  it.  but  it  should  con- 
solidate pretty  well  when  compressed  under  the  heel  or  in 
a  cloth,  but  not  enough  to  become  wet  or  sticky.  After  it 
Is  spread  upon  the  road  and  rolled,  it  still  has  a  somevshal 
granular  appearance  at  first,  but  this  should  veo'  soon  dis- 
appear when  much  traffic  has  gone  over  the  road.  It  then 
consolidate.^  and  becomes  watertight.  Occasionally  hair 
cracks  occur  at  first,  but  they  close  up  unde;-  traffic.  Both 
of  these  remarks  apply  to  gravel  and  oil.  as  well  as  .sand 
and  oil. 

For  this  work,  from  15  to  25  gal.  of  oil  or  oil  asphalt  have 
been  used  per  cubic  yard  of  loose  sand,  but  ordinarily  the 
best  results  have  been  obtained  by  the  use  of  from  IB  to 
18  gal.  per  cubic  yard  of  sand,  if  loose,  or  about  IS  to  20 
gal.  If  it  is  compacted. 

The  quantities  of  oil  used  are  measured  hot,  when  they  ex- 
pand about  one-seventh  of  their  volume  when  cold. 

To  obtain  satisfactory  results,  sand  must  be  dry  as  well 
as  hot.  Wet  sand  or  gravel  or  stone  cannot  be  mixed  satis- 
factorily with  either  tar  or  asphalt.  It  produces  a  coating 
of  steam  which  prevents  the  hot  bitumen  from  adhering  to 
the  material. 

It  the  sand  in  the  pit  when  used  is  fairly  dry.  It  can  be 
mixed  in  a  hot  mixer  without  preliminary  heating,  but  this 
Is  not  economical,  as  from  5  to  6  minutes,  are  then  required 
to  mix  the  batch  thoroughly,  whereas,  with  hot  sand  the  mix- 
ing can  be  done  in  about  2  minutes.  The  oil.  before  mixing 
with  the  sand.  Is  heated  In  kettles  or  tanks  to  temperature 
of  from  250'  F.  to  375'  F.,  depending  on  its  density.  The 
oil  used  for  this  work  with  either  gravel  or  sand  will  vary 
from  t;-i  10  70  penetration  up  to  12'i  penetration;  In  fact,  very 
satisfactory  results  will  be  obtained  with  ■Berniudei."  which 
has  a  penetration  of  120  to  1-15.  The  finer  the  sand,  or  the 
mere  rounded,  the  heavier  the  asphalt  that  must  be  used  in 
order  to  make  the  mixture  stiff.    The  same  is  true  of  gravel. 

The  sand  or  gravel  oil  mixture,  after  It  has  been  mixed, 
IS  immediately  carted  to  the  road  and  spread,  usually  in 
one  course,  and  shaped  and  immediately  rolled.  A  horse- 
roller  is  used  for  the  preliminary  rolling,  but  the  surface 
should  be  rolled  with  a  tandem  steam  roller  in  the  course 
of  a  few  hours.     The  length  of  time  which  should  elapse  be- 
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fore  using  the  tandem  steam  roller  depends  upon  the  tem- 
perature and  general  Heather  conditions,  but  ordinarily  any 
material  placed  In  the  murning  can  be  rolled  in  the  utter 
noon  of  the  same  day  Care  must  be  taken  not  to  allow  th« 
roller  tu  stand  or  stop  for  any  considerable  time  or  any  of 
the  hot  mixture,  or  It  will  certainly  produce  a  depression. 
It  should  be  run  back  onto  (be  hard  mixture,  or  onto  the 
sub-grade,  before  it  stops.  Care  should  also  be  taken  tu  try 
tu  have  the  roller-man  not  stop  abruptly,  but  KraduuUy.  us 
that  also  i>roduces  a  shuck  and  consequent  dcpn-ssiou.  We 
roll  diagonally,  as   well  as   li-ngthways. 

We  have  found  that  we  secure  better  shaped  sand  und 
oil  roads  If  we  keep  ihem  constantly  shaped  with  a  road 
machine  while  we  are  rolling  Ihem  with  the  burse-roller, 
and  nil  all  depressions,  and  then  put  on  a  surface  coat  of  ^ 
gul.  per  square  yard  and  cuver  und  keep  this  covered  with 
sand,  than  we  formerly  did  when  we  tried  to  lay  the  road 
all  at  one  time.  It  Is  not  advisable  to  use  a  steam  roller 
on  sand  and  oil  roads  for  the  preliminary  rolling,  as  It  tends 
to  force  the  material  out  of  shape  and  to  produce  uneven 
und   wavy  surfaces. 

I  will  add  another  warning,  and  that  is  that,  when  it  la 
rather  cold  weather  in  the  morning  or  uflernuon,  especially 
If  the  ground  Is  cold,  you  must  be  careful  to  make  sure  that 
the  middle  of  your  mixture  has  cooled  suinclently  not  to 
squeeze  out  ahead  of  the  roller,  so  do  not  be  deceived  be- 
cause both  the  top  and  the  bottom  of  the  mixture  have 
cooled.  Before  the  tamping  roller  is  used,  the  middle  mix- 
ture should  be  cooled  to  70'  or  hO°  or  thereabouts,  or  it  has 
a  tendency  to  squeeze  out  ahead.  I'nder  ordinary  condi- 
tions, our  best  results  have  been  obtained  with  an  oil  as- 
phalt having  a  penetration  of  '.lO  to  12.'>.  If  the  gruins  of 
sand  are  rounded,  especially  if  the  sizes  of  the  grains  vary 
little,  as  with  ordinary  beach  sand,  a  very  heavy  oil  asphalt 
gives  the  best  results,  whereas  with  a  sharp  sand,  well 
graded  and  containing  a  considerable  proportion  of  grains, 
which  will  not  pass  a  screen  with  a  %  in.  mesh,  a  less  heavy 
oil  will  produce  good  results,  probably  90  tu  110  penetration 
should  be  used. 

After  the  sand  and  oil  mixture  has  been  thoroughly  rolled, 
the  surface  Is  sealed  by  the  application  of  a  hot  oil  having 
from  80  per  cent  to  90  per  cent  of  asphalt.  This  oil  is  spread 
by  a  pressure  distributor  In  two  '4-gal.  applications,  each  fol- 
lowed by  a  light  covering  of  sand.  This  coat  not  only  seals 
the  surface  of  the  mixed  sand  and  oil.  but  also  adds  about 
U  in.  to  its  thickness.  It  should  be  constantly  covered  with 
sand  from  the  beginning,  und  also  on  the  first  hot  days  If 
the  work  is  done  In  cold  weather,  so  that  the  surface  Is  never 
picked  up. 

.Mixed  sand  and  oil  surface  should  have  a  crown  %  to  Vt 
in.  to  the  foot,  should  not  be  less  than  18  ft.  In  width,  and 
better  be  20.  The  thickness  should  be  from  3^4  to  1  In.  after 
rolling  and  -before  the  seal  coat  Is  applied. 

Best  Results  Obtained  with  Fairly  Coarse  Sharp  Sand. — 
Tests  made  with  sand  from  dilTerent  pits  used  for  mixed 
sand  and  oil  work  in  .Massachusetts  show  that,  with  the 
finest  sand  used  with  good  results.  51  per  cent  passed  a  50- 
mesh  and  only  4  per  cent  was  retained  on  an  S-mesh  screen, 
whereas  of  the  coarsest  sand  35  per  cent  was  retained  on  an 
S-mesh  and  only  12  per  cent  passed  a  50-mesh  screen. 

It  Is  evident  that  a  fairly  coarse,  sharp  sand,  the  particles 
of  which  are  well  graded,  gives  the  best  results.  It  Is  also 
true  that  a  comparatively  fine  sand,  the  grains  of  which  are 
sharp  and  not  all  of  one  size,  gives  satisfactory  results,  al- 
though a  heavier  oil  Is  required.  The  coarse  sand  will  prob- 
ably carry  heavier  loads  and  wear  longer. 

I  hesitate  to  make  my  next  remark,  because  it  is  of  very 
limited  application  and  must  not  be  at  all  extended,  and 
that  Is  that  a  small  amount  of  clay  or  loam  (not  over  5 
per  cent  or  7  per  cent)  Is  not  objectionable,  but  as  any  large 
percentage  of  these  materials  will  practically  ruin  your  work, 
their  use  should  not  be  allowed,  unless  it  is  absolutely  neces- 
sary or  where  the  sand  does  not  contain  a  sufficient  amount 
of  small  grains  to  make  the  proper  grading.  Here  vastly 
better  results  would  he  secured  by  the  use  of  5  per  cent  or 
10  per  cent  of  cement,  or  even  of  fine  stone  dust.  If  either  of 
these  materials  can  be  secured  at  a  reasonable  cost. 

Mileage  of  Sand  Oil  Roads  in  Massachusetts. — We  have  In 
Massachusetts  .something  over  17  miles  of  road  that  Is  stll! 
in  reasonably  good  condition  that  was  built  of  sand  and  oil 
by  the  layer  method.  We  have  about  8  miles  more  of  the 
layer  road,  where  the  layer  method  has  been  used  to  widen 
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MUP  cost  of  these  roads  was  about  27  ct.  G  to  8  years  with  much  heavier  traffic  than  this,  especially 

the  road.    The  a\eMg                        ^^  ^^  m\\<?<\  sand  and  oil  in  trucks.     I  have  in  mind  one  section  in  particular  that  was 

per  square  yard.     ^^  •;  ,"7^.  •"  „^    , '._  .,,p  oiiuinal  construe-  constructed  and  opened  up  to  traffic  leadin.^  directly  to  Camp 

rtvids.  where  thai  '"'^'f'^^^""     ,    .          ^^,,,„  resurfaced  and  Devens,  where  they  had  a  cantonment  for  about  30.000  sol- 

tJon.  and  we  ''='^;e  -'^  "*"^^     .,  ,„rfa.e  was  used  on  top  of  diers.  built  during  the  war.     It  had  some  days  as  many  as 

widened,  where  the  ^;""  »"">  "'    '           ^  -„  ,„„^,,  ,,f  ^oad  in  700   trucks  going   to  that  cantonment,   and   when   they  built 

the  old  macadam  ro.nu.     «e  '"           .              ,      .  ^  ^erv  large  hospital  there,  they  moved  from  :'.i>  to  40  lunt- 

a,,  wh.ch  bus  been  widened  usmg  sand  and  "''.""^''^^        ^^^  ^^^  ^'^^^^  ^,^,^^^^  ,,  ,„  ^3  ,„„.,.  ^,,^^^,^^  ^xe  load,  over 

Construction   and    Maintenance   Costs   °'   ""   "=  ,„.,.,„.,    :_  that  road  every  day.     This  made  a  very  heavy  traffic  indeed 

Oil   Surface«.-The  cost  of  mixed  ^''"''  ""''."'';'''  ';i:„  for  the  two  years  that  that  road  has  been  built.     I  think  I 

cludinr  the  seal  coat,  has  varied  froin  4U  lo  ni  11.  i       -  '  .^j,,  ^^^^  in  saving  that  that  road  has  never  shown  any  signs 

yard,  .he  average  being  .%2  ct..  unt  1  ^^l^;, .  if  .  '  %'"/f.''  of  weakness  or  needed  any  patching  whatever. 

bid   that   we  received   was   about   $1   a   square  >drd   for   tne  ^J 

surface  alone.     This  cost  is  for  the  surface  alone,  and  does 

not  Include  grading  and  culvert  work.  etc.    The  average  Substantial  and  Attractive  Type  of  Wooden 

^„:ri^  ,;rt "/ >r::.".l"'i^o:tn^:.t.C^;:ur yirrpe'; >";"  Guard  Rail  used  on  Oregon  Roads 

and  for  those  that  have  been  in  use  3  years,  the  average  cobt  ^  wooden  type  of  suard  rail  developed  l>y  Multnomah 
of  maintenance  Is  under  1  ct.  per  square  yard  per  year.  The  ^^ynty,  Oregon,  has  been  adopted  by  the  Bureau  of  Public 
postwar  prices  double  the  above  figures,  except  the  ?1  per  jj^j^^jj.  f^^  Western  Federal  Aid  roads.  This  type  was  first 
square  y.ird  for  construction.  used  on  the  Columbia  River  Highway  in  places  where  a  par- 
Grave!  and  Oil  Mixed  Roads.— I  have  included  bituminous  ticularly  substantial  and  artistic  design  was  desired,  and 
grarel  in  my  remarks.  Undoubtedly  where  gravel  can  be  ob-  ^^^  ^^^.^^^  would  be  less  expensive  than  the  stone  fence  con- 
tained,  much   belter  results  and   stronger  roads   will   result.  structed  along  parts  of  the  highway. 

We  hiivc  built  a  good  many  miles  of  road  in  Massachusetts  y^^  posts,  spaced  S  ft.  c.  to  c,  consist  of  Sin.  by  8-in.  tim- 
et bituminous  gravel  and  we  think  very  well  of  them,  even  ijgrs,  surfaced  on  four  sides,  and  stand  4  ft.  3  in.  above  the 
for  a  very  great  volume  of  traffic,  including  quite  a  number  ground.  Normally  they  are  set  3  ft.  9  in.  into  the  ground, 
of  heavy  trucks.  We  have  also  resurfaced  and  widened  a  b,,^  .^j.^  carried  to  greater  depth  as  required  by  local  condi 
great  many  miles  of  road.  75  to  100  miles,  where  we  used  tjopg  to  protect  them  from  moisture  they  are  painted  with 
the  old  water-bound  macadam  road  as  a  foundation,  when  j,^  approved  bituminous  paint  for  a  length  of  4%  ft.  from 
there  was  2  or  3  in.  of  it  still  left.  their  lower  ends 

Where  the  traffic  Is  heavy  and  we  are  building  a  bitumi-  ^he  two  rails,  consisting  of  3-in.  by  S-in.  timbers,  also  sur- 

n.ju«    L-ruvel  road,   we  have,  of  course,  put  in  a   foundation  faced  on  four  sides,  are  spiked  or  drift-bolted  to  the  posts. 

../     .  .   .1  ^r  field  stone  where  the  sub-soil  was  not  good.    We  .j„^   great   care  is  observed,   by  drilling  for  bolts  and   even 

usually    put  a  crusher  into  the    gravel  pit    and  fg,,  gpikes,  if  necessary,  to  prevent  the  splitting  of  the  rails. 

......     :..•   larger  stone,   and   perhaps   field   stone   as   well.  They  are  cut  to  the  length  necessary  to  span  two  .panels  of 

and   have   laid   the   foundation   of  broken  stone   about   4   in.  ^^■^f,  fence,  and  are  squarely  butt-jointed  at  the  posts,  the  tw^o 

thick,  well  shaped  and  thoroughly  rolled.     On  this,  we  have  ^ails   breaking  joints. 

spread  the  mixed  gravel  and  oil.  so  that  It  would  be  about  Before   erecti9n   all  contact  surfaces   and   the   tops   of  the 

;i,     .     •).,).:,  after  rolling  with  the  steam  roller.     Even  with  posts  are  treated  with  one  heavy  coat  of  a  white  paint,  con- 

c.                   .ndltlons.  where  the  roads  had  heavy  traffic,  we  sisting  of  white  lead  and  zinc  oxide  in  the  proportions  of  3 

h                     ither  broken  stone  or  gravel  in  the  sub-base,  so  jq  1   by  weight,  mixed  with  raw  linseed  oil  and   turpentine 

t:                   vatered  and  thoroughly  rolled  by  the  steam  roller,  drier. 

)■                     4  or  5  in.  in  thickness.  After  erection  the  entire  exposed  surface  of  the  fence   is 

course   dr  wearing  surface  is  just  a   mixture   of  given  three  coats  of  the  same  white  paint.     As  it  has  been 

a                   oil    of    from    90    to    120   penetration,   thoroughly  found  that  the  bituminous  paint  used  as  a  preservative  has  a 

r                     the  heated  gravel,  and  spread  evenly  so  that  it  tendency  to  turn  the  white  paint  yellow,  it  has  becorne  cus- 

»                   !>out  2'.4  In.  thick  after  rolling.     A  tandem  roller  tomary  to  paint  a  black  band  around  the  posts  for  a  distanc' 

s.                   ■  the  best  for  rolling  this  material,  as  it  can  be  of  about  V  in.  above  the  ground,  or  high  enough  to  cover  the 

'  i^  hotter  without  producing  depressions  like  a  part  of  the  bitumen-treated  section  of  the  post  which  is  above 

I'                           roller.     This   mixture  usually   requires   about  ground.     As   each   post   is  thus   painted   to   the   same  height 

fr                  ..  „.il.  of  oil  to  the  cubic  yard  of  loose  gravel,  the  above   the  ground,   the   contrasting  color  really   adds  to  the 

i>                    easurcd  out.  appearance  of  the  fence. 

'1^  "hould  be  built  at  least  18  ft.  in  width,  even  Bid  prices  for  the  construction  of  the  fencing  of  this  type 

»                         ■  Tial    in    the   shoulders:    with    poor   nxaterial,  on  the  Columbia  River  Highway  projects  ranged  from  60  ct. 

r                       :.    19  or  20  ft.  in  width  to  prevent  having  the  to   $1    per   lineal   foot.     The   estimated   cost   per   8-ft.   panel. 

»;                  T.     A  Ijln.  crown  to  the  foot  is  belter  than  a  14  according  to  a  recent  issue  of  Public  Roads,  is  tabulated  as 

'■                    »-  ti.-ive  a  practice  of  banking  all  of  our  corners  follows: 

'e  that  Is  physically  possible  and  giving  them       7.-,  feet  b.  m.  lumber,  at  $40 ■ J*J* 

out.Hidp  to  the  inside  of  '.^  lo  -^i  in.  to  the  foot  f,';^J,\"^  s'^wat™"!'."^.  .^.  .'.'?^''  '.'///.'.'.'.'.'.'■'■'.'.'.'■'.'.'.'■'■^'■'■'■'■'■'■'■'■'■'■■'■'-    -S* 

■'  we  first  began  the  work,  we  used  California       nituniirious    preservatives    per    post ■■     -^^ 

.;h  good  results,  and  since  then  we  have  used  j4.80 

Mexican  and  other  asphaltic  oils  with  very  good  re-      pius   20   per   cent   profit ••    -^^ 

.  .  .  „  „„,  Kstiniated    cost    ^'^■'"^ 

■lads  coal  no  more,  and  usually  a  little  

1'                                   r.d  macadam,  and  they  were  much  more  Cost  of  Grading  Earth  Roads. — Jackson  County,  Kansas,  has 

•                            laintain  and  withstood  automobile  traffic  and  been    operating    two    county-owned    grading    outfits    for    the 

r                           ich  better.  past  ,^-0  seasons.     One  of  them  consists  of  a  ."i-ton  truck  and 

:v  cost  about  fiO  ct.  per  square  yard,  including  in-ft.  grader  and  is  used  for  heavy  work,  filling  ditches  and 

I                             ,.  nr   L-ravel  bottom,   but  not  including  grad-  cutting  side  banks,   widening  the  grades  on  dirt  roadfe.  etc. 

'                                              2'-.    Last  year  the  cost  f.)r  the  sur-  xhls  outfit   uses   about   3%   gal.   of  gasoline,   and   1  quart  of 

to  il M\  per  square  yard,  material,  lubricant  per  hour.     Truck  driver  and  grader  man  are  each 

having  advanced  in  price.  paid  fin  ct.  per  hour  of  operation. 

--•   '-■/  Sand-Oil   Roads.— It   |y  hard   to   predict  The   other  outfit  consists  of  an  18-3B  tractor  and   an   S-ft. 

■id   and   oil   road.s   will   withstand.     They  grader.     This  is  used  for  lighter  work  and  shorter  stretches 

'                                     12  yeari  in  reasonably  good  condition  on  where  there  is  considerable  turning.    The  18-36  uses  about  an 

r                                     .son  automobiles  a  day.  47  to  70  2-horse  average  of  2%  gal.  of  gasoline  and  1^4  pints  of  lubricating  oil 

'                                          'rage  of  ubiMit  :18  trucks  a  day.   They  per  hour.     The  tractor  driver  and   grader  operator  are  paid 

'                                             lem    without  any  noticeable  damage  a  straight  salary  of  $100  per  month. 

■  ■" oil  or  gasoline  that  would  Mr.  P.  W.  Wright.  County  Engineer,  advises  that  tfiey  can 

k  and  load.  do  a  first-class  job  of  grading  at  a  cost  of  about  %n  per  mile. 

- ■    ■  ■  ■  -  •■   • -.  and  those  that  have  been  including  repairs,  etc..  but  not  including  depreciation  of  raa- 

resorfaced  with  gravel  and.  oil.  have  stood  satisfactorily  for  chlnery  or  interest  on  investment. 
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Comparison    of    Salaries    of    En- 
gineers As  Proposed  by  Enj^ineer- 
ing  Council  Committee  and 
Congressional  Joint 
Commission 

On  March  Vi.  192U,  tUo  Cougi  fssiuiial  Juinl  C'ummUsiun  on 
Reclussitlcation  of  Salaries  presenl.'il  its  ri-i)ori  lo  Cungress. 
Ever  since  this  report  was  maile  inihlic.  ilisiussiou  concern- 
ing il  bus  been  rife,  and  some  n>isiiiul<'r»Uf.iiliiig  about  the 
reconiiuendations  regarding  salary  schedules  and  employ- 
ment policies  has  gained  currency.  In  an  endeavor  to  clear 
up  these  misunderstandings  and  in  urder  lo  present  an 
analysis  of  the  Commission's  report,  tlie  Kn^^lneering  I'ouncll 
Committee  on  ('lasslHcatlon  and  Compensation  of  Enginuers 
has  prepared  a  comparison  of  the  two  reports. 

The  essential  features  of  the  Joint  Commission's  report  are 


existing  salary  scales  will  use  somewhat  dlllerent  data,  it  is 
evident  that  the  averages  will  not  bo  identical.  There  ap- 
pears no  doubt,  however,  that  in  the  lower  two  grades  tha 
averages  proposed  are  less  than  tile  averagi-s  now  paid  with 
the  bonus,  but  how  much  less  will  depend  upon  what  posi- 
ticns  are  classed  within  these  grades  and  what  data  is  taken 
for  determining  the  averages. 

In  the  Professional  (iroup,  the  Joint  Commission  recom- 
mends the  same  educational  and  experience  standards  for 
Grades  .'■,  4,  and  :t  as  KnKiiu'orinK  Council,  hut  It  recommends 
-t  >ears  "in  the  direction  or  performance  of  important  engi 
neering  work"  for  Grade  2.  and  8  years  for  Grade  1,  against 
En.i;ineering  Council's  recommendation  of  u  years,  and  .'> 
years,  respectively.  The  Joint  Commission  provides  for  a 
minimum  Increase  in  salary  from  $1,SUU  for  Grade  .'i  to  $4,110 
for  Grade  2;  I.  e.,  $2.31(1,  or  i:'.0  per  cent  in  a  minimum  of  8 
years.  Engineering  Council  provides  for  a  minimum  increase 
lor  the  same  grades  and  number  of  years  from  $1,';20  to 
$3,940;  1.  e.,  $4.^20,  or  2i;7  per  cent;  more  than  double  the 
rate  of  Increase  recommended  by  the  Joint  Commission. 


TAB1.I-:  1 
••11, 


i.so.v  (IK  ri.Assii-'ii'.\Ti(iX  .\Ni>  I'liMi'KNs.vTio.v  1 1|.'  i-,\( ;i.\KKK.s  .\.s  .sri;<!i;sTi-:i>  nv  KN<ii.Ni-;i-:iti.Vi:  rocN- 
!:i-:  .\.\"ii  i!Y  ri).vi;Ki-:s.-<M).N-Ai,  jdi.nt  i-<>.\i.\ii.ssii>.\;  .\ni.  (ik  avi-;ii.\i;i-:  sai.u\iiy  i-hk  a.v.vc.m  a.s  .sctj- 

..     UY   COXUHESSIU.V.VU  Joint   ro.M.Mls.slo.N-    AM'  1'HI;si;NT  .•WKIlAtJI-:  SAU\RY  i)K  KMPlXJYl-:s  IN 
lii    KNGINEERING    HfREACS    l.\    CIVIL.   ESTAIlM.SHilK.VTS    OF    TIllO    FKDBU.VL,    .SEKVICK. 


Gradt 
1 


Title. 

<» 

1  a.  Junior  aid. 

'  '     ' -  aid. 

'iri- 
■  IJ    . 


RpRineerlng  Council. 

.Xiinu.'il   :^alary 
n'nsi-. 
Mininiuii)  Kstl* 

l-kiuca-       tfxp.-  niul'-d 

tl«»na'      cnctL- in  Minl-Maxi-  avi'r - 
c-qulvalent.  years,  mum.  mum.   tti;i- 


olUce. 
Held    . 


-lant 

.\ 

.;- 

eniri 

englnrer 

Cht^f 

nepr 

3 

.Hi|;b  school 
.High  school 
.Hi^li  school 
-Hl:?h  school 
■•'  ~hool 
iiool 
:  .-e 

Degree 
Degree 


a-V 
S-3' 


5  6 

$1,080  tl.560  $1.2ln 

l.nsn     1.560     1.2tO 

2,400 

2. too 

3.240 

3.240 

2.380 

4.140 

S.TfiO 


ConfiTOiiionnl   Joint  Commission. 

.\nnui'.l   salary 

range. 

MiMliiiuin  Kstl- 

Kduca-         expe-  mated 

tlonal      rience  in  .MInl-Maxi-  uver- 

T"e.  equlvalerl     years,    mum.  mum.    ace. 


>  u 
s  a 

-■3 


"4 


l.fi<0 
1.6'vO 
2..=i20 
2.520 
l.tJ20 
2,700 
4.320 
5.940 


1,S20 
l.'."20 
2.7fiO 
2.760 
l.ittO 
3.180 
4.8110 


Peeree    12-5* 


tlnn 


S,100 


••  of  work. 
tli>-  Miiiilinum  plus 

•  n-j  (n  Mit'  Fedenil 


8  » 

II.  Copyist  draftsman   ..High  school 
II.  .lunior  oHKineerlng  aldCom   school 

a.  Iiraftsman    High  .s.-hool 

'■   -^I'l  illKh  school 

.\i.  cor  ■  ■  ^-  Krude      

'^"  c..  .:  Krade      

•lunlirr  Degree 

As.slstaiu    .-nk-ineiT    ....       Degree 

Associate  engineer    Degree 

Kn^-lneiT    Degree 

.  Siriinr  enKlnoer   Degree 

b.  < 'oniini.s«Uiner.  dlrec- 
Ii)r.  rhief  enKineer. 
chlet.    superintendent, 

e'c Degree 


10 
IJ 
0 


S-4' 

12-S* 


11            12  13 

t     X40  tl,260  f    -JSO 

>i40     1.260  9S0 

1.2fl«     l.SOO  1.400 

1.200     l.HOO  1.400 


14 
tl.2IG 
1.2IS 
1.K33 
1.533 


15 

—19 
—19 

—  9 

—  9 


l.SOO 
2.400 
3.240 
l.HO 


2.160 

3.000 
3.S4H 
3.0111 


1,920 
2.600 
3.4  40 
1.410 


1,969 
2.402 
3.128' 
3.801 
S.807 


—  2 
■*•  8 
■flO 
-+•17 


O.S67 


>3  the  dirterenco  betwee,-i   the  minimum  and  the  maximum.     This 
service  and   was  asaumcd  In   the  studies  conducted   in  connection 


rela- 
wlth 


;    bonu.-i.   of  •rnployes  In  IS  bureaus  In  civil  establishments  of  the  Feiloral  Govern- 
for  .salaries  above  »2,o«0.  It  Is  the  amount.  If  any.  necessary  lo  make  a  total  of 

IS — Average  pcrcentOKe  increase  (-r)  or  decrease  (  — )  In  !>ay  per  employe  under  schedule  ornuosed  bv  Cnnuremilnnnl  lolnt 
'  IVl  present  schedule  If  distribution  of  employes  within  each  grade  femnlna  unchange-d  Threstlmated  mcr^^aTln  the 
"■  the  Commi.^syn'.'T'ln  l;f<^^","otSblv's.'5?r"'''''''"  ""'  ^•-•""'"'•"''"«'°"   '<"•  »"   bran,  hes^f  .he  clvil^l-n-lceim  "effect   Is.   as 


incorporated  in  Table  I  which  shows  the  salary  range  for  the 
various  grades  of  service  as  compared  with  that  suggested  by 
Engineering  Council.  The  table  also  shows  how  the  average 
salary  as  proposed  by  the  Joint  Commission,  compares  with 
the  average  salary  received  by  employes  in  16  engineering  bu- 
reaas  in  civil  establishments  of  the  Federal  Government  on 
July  1.  1919. 

There  have  been  certain  Increases  since  that  date,  par- 
ticularly in  positions  carried  on  Lump  Sum  appropriations. 
It  is  probable,  therefore,  that  averages  at  the  present  time 
would  be  slightly  higher  than  those  shown  in  Column  14  of 
the  table,  particularly  in  the  lower  grades. 

Th  research  staff  of  the  Commission  made  estimates  of  the 
average  salaries  in  the  different  classes  for  the  Engineering 
service  which  are  somewhat  different  than  the  figures  of 
Column  14.  They  are  slightly  higher  in  the  lower  grades  and 
slightly  lower  In  the  higher  grades.  These  differences  are 
brought  about  as  follows:  The  Commission's  averages  are 
for  the  Washington  service  only.  The  averages  in  Column 
14  include  both  the  Washington  and  the  field  services.  The 
Commission's  figures  included  salaries  paiil  In  civilian  posi- 
tions in  the  War  and  Xavy  Departments.  The  .N'avy  Depart- 
ment schedule  is  considerably  higher  than  that  of  the  civil 
bureaus  .ind  therefore  the  Commission's  averages  would  be 
somewhat  higher  on  this  account  alone.  Finally,  the  aver- 
ages will  vary  according  to  the  classification  of  imsitions. 
It  is  believed  that  the  Commission  classified  positions  more 
liberally  than  Engineering  Council's  Committee.  The  Com- 
mission probably  included  more  positions  in  the  higher  grades 
than  did  Council's  Committee  with  the  result  that  the  aver- 
ages for  these  grades  are  lower  in  the  Commission's  than  in 
Council's  calculations. 

Since  the  Commission  in  any  comparison  of  proposed  with 
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Grade 
Grade 
Grade 


The  increments  of  increase  proposed  for  the  various  grades 
are  as  follows: 

Grade   8  J  60 — 7   stops  lo  maximum 

tjrade    7  120 — ^    stops  to  maximum 

.";  I'iO — 3    stiips  ti)  maximum 

4  120 — .1    riKps  ti>  maxinntiii 

3  120 — 5   stops  to  inuximuin 

2  ISO— r,"i    stops  to  maximum 

Ornde    1      

The  Joint  Commission  report  states: 

"The  guiding  factor  as  to  the  number  of  steps  was  the  con- 
sideration as  to  whether  the  position  was  a  stepping  stone  to 
a  higher  one  or  was  likely  to  become  the  life  work  of  an  em- 
ploye In  the  later  case  more  stops  are  provided  than  in  the 
formf  r. 

"The  minimum  named  Is  to  be  looked  upon  as  the  entrance 
salary  of  a  class,  i.  e..  new  apointees  are  always  to  receive 
the  minimum  salary.  This  also  holds  with  promotion  Into  an- 
other class.  The  maximum  salary  is  to  be  the  absolute  limit 
of  compensation  lo  which  an  employe  can  attain  while  in  a 
given   class." 

In  considering  the  determlni-.tion  of  a  wage  policy  the  coin- 
m'ssion  dirfcted  its  attention  particularly  to  three  questions: 
(I)  the  minimum  living  wage;  (2)  the  feasibility  of  periodic 
wage  adjustments  on  the  basis  of  the  changing  purchasing 
power  of  the  dollar,  and  (.'?>,  the  effect  of  reclassification  on 
the  lump  sum  and  statutory  methods  of  appropriation. 


Texas  Street  Improvement  Law  Constitutional. — The  Su- 
preme Court  of  Texas  on  June  2:!  handed  down  an  opinion  de- 
claring constitutional  the  act  of  1909  to  authorize  cities, 
towns  and  villages  to  construct  permanent  street  improve- 
nients  and  to  assess  part  of  the  cost  against  abutting  property 
f:nd  owners  thereof,  and  to  provide  for  enforcement  and  col- 
lection of  such  assessments. 
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Consistency  of  Bituminous  Ma- 
terials for  Highway  Work* 

By    PREVOST    Hl'BBARD. 
V'h»'nii0'»l   Kncilit'tr. 

As  applied  to  bituminous  materials  for  use  in  highway  en- 
glneerinK  the  term  consistency  is  most  commonly  used  to 
desiKnate  "degree  of  firmness."  which  is  one  of  Webster's 
definitions  of  the  word  consistence.  Both  terms  are  very 
broad  as  applied  to  the  physical  properties  actually  deter- 
mined by  the  common  tests  for  consistency,  so  broad  in  tact 
ibat  results  obtained  by  one  method  can  not  be  accurately 
transl.ited  into  the  results  obtained  by  any  other  method. 

Before  considering  these  methods  and  their  significance. 
it  should  first  of  all  be  realized  that  the  true  bitumen  of 
bituminous  highway  materials  is  in  reality  a  tUiid.  although 
it  is  called  semisolid  or  solid  when  its  degree  of  firmness 
passes  certain  arbitrary  points.  The  one  certain  property  of 
any  fluid  is  that  under  certain  conditions  it  will  flow.  De- 
gree of  firmness  Is  therefore  indicated  by  degree  of  fluidity, 
most  readily  determined  by  "resistance  to  flow."  which  is 
the  accepted  definition  of  the  term  viscosiy.  Most  of  the 
direct  tests  for  determining  the  consistency  of  bituminous 
materlels  are  therefore  viscosity  tests,  although  they  may 
be  made  In  a  variety  of  ways. 

The  resistance  to  flow  of  any  bituminous  material  is  sub- 
stantially influenced  by  the  temperature  of  the  material,  a 
seneral  nile  being  that  the  higher  its  temperature  the  lower 
becomes  Its  resistance  to  flow.  While  this  is  true,  the  rela- 
tive decrease  In  resistance  to  flow  with  increase  in  tempera- 
ture is  not  necessarily  the  same  for  all  bitumens  and  in  fact 
may  be  widely  different  for  different  classes  or  types  of 
bitumen  which  may  show  identically  the  same  resistance  to 
flow  at  a  given  temperature.  Put  in  other  words,  some  bi- 
tuminous materials  are  more  susceptible  to  temperature 
changes  than  others,  and  in  general  their  consistency  at  a 
given  temperature  is  no  certain  indication  of  their  consist- 
ency at   another  temperature. 

Bituminous  materials  may  contain  other  material  than 
bitumen  and  almost  invariably,  as  used  in  highway  treat- 
ment and  construction,  are  purposely  mixed  or  become  mixed 
with  mineral  matter.  The  amount,  character,  and  fineness 
or  grading  of  f-e  mineral  matter  may  exert  a  tremendous 
Influence  upon  the  consistency  of  the  mixture,  and  if  the 
mineral  particles  are  in  sufficient  nuantity  to  be  in  contact 
their  state  of  compactioii  is  also  an  important  factor.  In 
the  ultimate  analysis,  degree  of  firmness  of  such  mixtures  as 
they  exi«t  in  the  highway  Is  the  primary  consideration,  and 
.xelectlon  or  control  of  the  consistency  of  the  bitumen  pres- 
ent Is  only  one  of  a  number  of  contributing  factors  in  obtain- 
ing the  desired  degree  of  firmness,  more  often  expressed 
as  resistance  to  displacement  of  the  mixture.  If  this  reason- 
ing i<<  correct,  it  is  manifestly  irrational  to  limit  the  con- 
«;-t<.rirv  of  a  bituminous  material  with  any  greater  degree 
nt  than  the  control  of  other  equally  important 
-tng  upon  the  resistance  to'  displacement  of  the 
I  mixture. 

;  of  Determining  Consistency  of  Bituminous  Ma- 
terials.— roming  now  to  the  methods  determining  the  con- 
f.i-'<n.  \  of  bituminous  materials,  we  have  first  to  consider 
"  ^nd   type  of  material.     So   far  as  method   of  use 

'"  "d.    it    is    convenient    to    establish    three    general 

riasse?:  (1»  Materials  for  cold  surface  treatment,  (2)  ma- 
terials for  hot-surface  treatment,  and  (3)  materials  for  con- 
strufllon.  The  types  are  (li  petroleumn  and  asphalt  prod- 
nc\!>  and   (21   tar  products. 

The  ronstotency  of  both  types  for  cold-surface  treatment 
1.  rr„-..'  fr<  1  .fitly  determined  and  specified  by  a  viscosity 
'■  'he   Engler   vi.sroslmeter.    which    Is   used    to 

r  .;e  required   for  a  given  quantity  of  the  ma- 

'■  w   through   a   .standard   tubular  opening   under  a 

"•''   h' id.     For  such   use  the   first  consideration 
'  '■iai   (.iitnciently   fluid  under  ordinary  at- 

f  to  insure  its  uniform  distribution  over 

'  at   the  proper  rate  per  squan-  yard  accord- 

i'  'I  'T  (Ilnfrlhuting.     For  this  purpose  a  max- 

'  'Id   be  used.     For  materials   to  be 

'ive?  no  minimum  viscosity  limit  Is 
r.    --xary    as   resistance    to    dl.tplacement    of   its    admixture 

^t.T.     Illgh- 


with  dust  particles  does  not  have  to  be  taken  into  account. 
Petroleum  products  are  used  almost  exclusively  as  dust 
palliatives,  and  should  be  sufficiently  fluid  to  apply  by  means 
of  a  gravity  distributor  if  necessary.  A  maximum  specific 
viscosity  of  10  at  25°  C.  will  insure  the  desired  decree  oO 
fluidity,  and  this  is  the  only  consistency  requirement  which 
is  necessary. 

When  a  bituminous  material  is  to  be  applied  cold  for  the 
purpose  of  building  up  a  thin  mat  or  carpet  with  a  cover  of 
mineral  matter  the  ultimate  stability  of  such  a  mat  becomes 
an  important  quality.  With  the  average  mineral  cover  of 
broken  stone  or  feand  no  cold  application  material  possesses 
the  desired  degree  of  firmness,  but  it  should  approach  this 
characteristic  as  closely  as  possible  and  should  develop  it 
to  the  fullest  extent  soon  after  application.  As  in  the  case 
of  dust  palliatives,  a  maximum  viscosity  limit  is  necessary  to 
insure  that  it  is  sufficiently  fluid  to  be  applied  at  normal  at- 
mospheric temperatures.  When  application  is  made  by 
means  of  a  pressure  distributor  it  has  been  found  that  si 
maximum  specific  viscosity  of  120  at  2h°  C.  is  about  the  safe 
limit  to  use  in  the  case  of  oil  products,  and  a  range  of  from 
SO  to  120  specific  viscosity  is  considered  reasonable.  Cut- 
back asphalts,  which  harden  rapidly  through  loss  of  a  rela- 
tively small  amount  of  volatile  flux,  may  properly  he  held 
to  a  very  much  lower  range,  and  for  this  class  of  material 
the  .American  Society  for  Municipal  Improvements  has 
adopted  limits  of  from  25  to  35  specific  viscosity  at  25°  C. 
The  reason  for  this  is  that  allowance  must  be  made  for  pos- 
sible hardening  during  handling  before  application  is  made. 
Thus,  if  a  maximum  of  120  specific  viscosity  was  allow-ed 
for  cutback  asphalts,  unavoidable  loss  of  volatile  constit- 
uents before  application  might  increase  the  consistency  of 
the  product  to  such  an  extent  that  it  could  not  be  success- 
fully applied   cold. 

Viscosity  of  Tar  Products.— Tar  products  for  cold  surface 
treatment  are  seldom  used  for  the  purpose  of  dust  laying 
only.  For  mat  or  carpet  construction  it  has  become  cus- 
tomary to  specify  their  specific  viscosity  at  40°  C.  rather 
than  at  25°  C.  This  is  purely  a  matter  of  convenience,  ho%v- 
ever,  from  the  standpoint  of  testing,  as  the  same  factors 
govern  their  viscosity  limits  as  mentioned  for  oil  products. 
Tars  are  more  susceptible  to  temperature  changes  than  are 
the  oils,  and  their  susceptibility  factors  vary  considerably. 
It  has  been  found,  however,  that  for  tars  containing  not 
more  than  the  usual  maximum  limit  of  10  per  cent  free  car- 
bon a  specific  viscosity  at  40°  C.  of  over  35  is  apt  to  cause 
difficulty  in  distribution  even  in  warm  summer  weather. 
This  limit  is.  therefore,  the  maximum  that  should  be  allowed. 
A  safe  minimum  for  cool  weather  has  been  found  to  be  10 
specific  viscosity  at  40°  C.  Within  these  limits  the  American 
Society  for  Municipal  Improvements  recommends  that  a 
range  of  5  be  allowed  for  any  one  job.  Limits  of  from  10 
to  25  for  cool  climates  and  from  20  to  35  for  warm  climates 
would,  however,  appear  to  be  reasonably  satisfactory  for 
ordinary  use. 

Tars  harden  with  relative  rapidity  upon  exposure  under 
atmospheric  conditions,  sometimes  to  the  extent  of  becoming 
too  brittle  to  give  long  service.  On  the  other  hand,  petrol- 
eum products  may  not  harden  with  sufficient  rapidity  to 
produce  the  desired  resistance  to  displacement  in  the  bitu- 
minous mat.  In  order  to  insure  the  necessary  hardening 
properties  of  the  latter,  a  consistency  requirement  for  the 
residue  obtained  from  the  volatilization  test  is  sometimes 
included  in  specifications.  Thus  for  oil  products  the  United 
States  Bureau  of  Public  Roads  specifies  a  minimum  float 
test  of  90  seconds  at  50°  C.  on  the  residue  from  the  volatili- 
zation test,  while  for  cut-back  asphalts  the  American  So- 
ciety for  Municipal  Improvements  specifies  a  penetration  at 
25°  C.  of  from  50  to  85  for  such  residue.  The  maximum  limit 
in  the  latter  case  is  to  prevent  the  use  of  too  hard  an  asphalt 
in  the  manufacture  of  the  cut  back.  No  maximum  limit  is 
required  for  petroleum  pi-oducts  owing  to  the  presence  of 
nonvolatile  oils,  which  prevent  tindue  hardening  after  appli- 
cation. 

Bituminous  Material  for  Hot-Surface  Treatment.— For  hot- 
surface  treatment  much  more  visco\is  materials  may  be 
used  than  for  cold-surface  treatment,  but  they  should  be 
sufllciently  fluid  at  the  temperature  of  application.  95°  to 
130°  C,  to  be  uniformly  distributed  at  the  proper  rate,  and 
before  cooling  after  application  should  be  fluid  enough  to 
saturate  the  surface  of  the  road  and  firmly  adhere  to  it* 
For  oil   products   this   will   require   a   maximum   specific  vis- 
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K,OBity  al  loO'  C.  of  not  more  tliaii  tJu  if  the  surface  treatmeiit 
of  gravel  as  well  as  maiadam  i'oac).s  lb  to  be  included.  All 
tar  products  of  suitable  normal  consistency  are  .sultlciently 
fluid,  at  the  temperatures  of  application  previously  men- 
tioned, to  apply  satisfactorily,  so  that  a  consistency  test  at 
such  range  of  temperatures  is  unnecessary.  At  normal 
temperature  both  oil  and  tar  products  for  hot-surface  treat- 
ment should  be  too  viscous  to  be  conveniently  tested  with 
the  Knglei-  viscosimeter.  and  their  consistency  is  probably 
best  controlled  by  means  of  the  Iloat  test  as  32'  C.  In  view 
of  the  maximum  viscosity  limit  at  loo  f.  only  a  minimum 
Hoat  test  at  32  C.  need  be  specified  for  petroleum  products 
without  danger  of  securing  too  haul  a  material.  Kor  this 
purpose  the  United  States  Bureau  of  I'ublic  Roads  has  set 
a  minimum  float  test  at  32'  C.  of  00  seconds.  The  consist- 
ency ot  tar  products  for  the  same  purpose,  however,  is  lim- 
ited by  a  minimum  float  test  of  60  seconds  and  a  maximum 
float  test  of  l.'.i)  seconds  at  32^  C.  in  order  to  prevent  the 
use  of  an  undesirably  soft  or  undesirably  hard  product.  For 
reasons  mentioned  in  discussin.^  the  cold  application  ma- 
terials, speclflcalions  for  petroleumn  products  for  hot  ap- 
plication may  include  u  minimum  consistency  re>iuireinent 
for  the  residue  from  the  volatilization  test.  This  limit  may 
reasonably  be  somewhat  higher,  as  illustrated  by  the  I'nlled 
Slates  Bureau  of  Public  Roads  specification  in  which  the 
residue  is  required  to  show  a  float  lest  at  50"  C.  of  not  less 
than  110  seconds,  thus  Insuring  a  material  which  will  harden 
after  application. 

Use  of  Bituminous  Materials  in  Road  Construction.  —Bi- 
tuminous mat'Tlals  for  highway  construction  are  used  ac- 
cording to  the  penetration  method  or  the  mixing  method  to 
ccut  the  particles  of  mineral  aggregate  of  the  pavement 
throu^fhout  a  depth  of  seldom  less  than  2  In.  In  the  former 
case  the  material  is  applied  to  the  pavement  proper  and 
while  still  hot  must  flow  between  the  mineral  fragments 
to  the  required  depth  and  coat  the  exposed  surfaces.  I'pon 
coming  in  contact  with  the  broken  stone  a  portion  of  it  al- 
most Immediately  congeals  on  the  cold  surfaces.  The  coat- 
ings of  bitumen  are  therefore  relatively  thick  as  compared 
with  coatings  produced  by  the  mixing  method  of  construc- 
tion. Stability  of  such  pavements  commonly  known  as  bi- 
tuminous macadam  depends  to  a  very  great  extent  upon  the 
interlocking  ot  the  large  mineral  fragments.  L'nder  traffic 
there  Is.  however,  more  or  less  internal  movement,  so  that 
eventually  the  bituminous  material  finds  Its  way  between 
the  corners,  edges,  and  surfaces  In  actual  contact,  although 
the  coatings  at  such  places  are  necessarily  squeezed  thinner 
than  at  other  places.  For  this  reason  the  bituminous  ce- 
ment should  be  sufllciently  hard  under  conditions  of  service 
to  prevent  it  trom  acting  as  a  lubricant.  On  the  other  hand, 
it  should  be  sufficiently  soft  to  heal  fractures  or  displace 
ments  due  to  Internal  movement.  These  factors  are  of  such 
importance  as  to  warrant  limits  of  consistency  based  upon 
general  climatic  conditions  to  which  the  pavement  will  be 
subjected. 

Because  of  the  fact  that  tars  harden  materially  after  use 
I  hey  are  required  to  be  of  softer  original  consistency  than 
are  the  asphalt  cements  used  for  a  similar  purpose.  They 
should  be  so  soft  in  fact  that  they  can  not  be  tested  by 
means  of  the  penetration  test  made  in  the  usual  manner. 
Their  consistency  is  usually  specified  by  a  float  test  at  50^  C. 
which  is  approximately  the  maximum  temperature  the  pave- 
ment is  likely  to  attain.  For  general  low-temperature  con- 
ditions a  float  test  at  50°  C.  of  from  120  to  150  seconds  Is 
commonly  specifled  and  for  high  temperature  conditions 
these  limits  are  raised  to  from  l-'.O  to  ISO  seconds. 

Consistency  of  Asphalt  Cement.— Owing  to  their  rapid 
hardening,  especially  when  existing  In  thin  films,  and  to  their 
high  susceptibility  to  temperature  changes,  tars  are  now 
>e!dom  used  in  the  mixed  type  of  construction.  Asphalt 
(  enients  are  almost  exclusively  used  for  such  types,  and  as 
selection  of  their  consistency  limits  for  asphalt  macadam, 
the  various  classes  of  asphaltic  concrete,  sheet  asphalt,  and 
other  mixed  types,  involves  many  considerations  common  to 
all,  they  may  best  be  considered  collectively. 

What  may  be  termed  the  normal  consistency  of  asphalt  ce- 
ments is  determined  and  specified  by  means  of  the  penetra- 
tion test,  the  factors  of  temperature,  loading,  and  time  being 
25°  C.,  lOo  grams,  5  seconds.  In  this  test,  degree  of  firm- 
ness is  determined  by  recording  the  distance  that  a  stand- 
ard needle  penetrates  a  sample  of  the  material  under  the 
above-mentioned  conditions  of  temperature,  loading,  and 
time. 


While  certain  rather  « ide  limits  of  normal  penelratlun 
have  been  found  to  describe  suitable  consistencies  ot  asphalt 
cements  for  the  various  types  of  construction,  no  absolute 
standards  ot  limits  have  been  generally  adopted  for  each 
type  under  accurately  defined  temperature  and  trattlc  con- 
ditions. It  is  recognized,  however,  that  for  any  given  type 
i.nder  otherwise  similar  conditions  the  warmer  the  climate 
the  lower  should  be  the  normal  penetration  of  the  asphalt 
cement.  In  like  manner,  considering  tratflc  as  the  only 
variable.  It  Is  recognized  that  the  heavier  the  trattlc  the  lower 
should  be  the  penetration  of  the  asphalt.  As  far  as  the  types 
themselves  are  concerned,  for  all  sheet  or  continuous  forms 
ot  construction  In  which  only  a  relatively  small  percentage 
of  mineral  particles  pass  the  20ii-mesh  screen.  It  la  also  rec- 
ognized that  the  finer  the  aggregate  the  lower  should  be  the 
penetration  of  the  asphalt  cement.  In  connection  with  this 
statement,  fineness  of  aggregate  Is  meant  to  imply  a 
weighted   average  diameter  of  fragment. 

Classification  of  Climate  and  Traffic  Conditions.  At  the 
present  time  climatic  and  traffic  conditions  with  reference 
to  highways  are  dealt  with  under  very  broad  general  terms, 
which  unfortunately  do  not  always  have  the  same  slgnlfl- 
cance  in  the  minds  of  different  Individuals,  owing  to  the 
fact  that  the  terms  are  merely  relative.  Thus  the  terms  low, 
moderate,  and  high  are  used  to  describe  general  tempera- 
ture conditions.  To  the  average  mind  it  would  seem  that 
low  temperature  conditions  might  imply  climates  In  wiUch 
the  winters  are  long  and  severe  while  the  summers  are  rela- 
tlNely  short  and  temperate.  .Moderate  temperature  condi- 
tions would  also  seem  to  imply  climates  In  which  neither 
winters  nor  summers  are  as  a  rule  severe.  On  the  other 
hand,  high  temperature  conditions  imply  climates  in  which 
the  summers  are  long  and  hot  and  the  winters  short  and 
mild. 

There  are,  of  course,  certain  localities  wiiere  extremes  ot 
both  winter  and  summer  temperatures  prevail  for  short 
periods.  In  which  case  an  avei-age  of  moderate  temperature 
is  reasonably  safe  to  assume  for  the  purpose  of  selecting 
suitable  consistency  for  a  bituminous  material.  Another 
method  of  classifying  climate  which  is  really  based  upon 
the  factors  just  mentioned  is  to  divide  the  United  States  into 

three  belts  or  zones — northern,   middle,  and  southern the 

general  temperature  conditions  of  wiiich  are  assumed  to  be 
low,  moderate,  and  high,  respectively.  It  will  be  found,  how- 
eve--.  that  It  is  impossible  to  accurately  bound  these  three 
zones  with  any  parallels  of  latitude,  as  in  many  individual 
instances  a  locality  within  one  zone  will  have  a  climate  sim- 
ilar to  the  general  climatic  conditions  of  one  of  the  other 
zones.  Everything  considered,  therefore,  the  terms  low, 
moderate  and  high  may  perhaps  be  preferable. 

Terms  commonly  used  to  designate  traffic  conditions  are 
just  as  broad  as  those  used  to  denote  temperature.  In  spite 
of  the  large  amount  of  work  on  traffic  classification,  no  sat- 
istactory  basis  of  classifying  mixed  traffic  in  units  has  as 
yet  been  devised.  The  terms  light,  moderate,  and  heavy  are 
therefore  commonly  used.  In  general,  light  traffic  signifies 
traffic  In  which  the  average  load  is  relatively  light  and  the 
number  of  vehicles  passing  per  day  is  relatively  small,  such 
conditions  prevail  on  most  residential  streets  In  cities  and 
towns  and  on  feeders  to  main  state  and  county  highways. 
The  term  moderate  Implies  a  somewhat  more  Intense  traffic 
than  that  just  described,  but  one  in  which  the  average  load 
Is  either  not  much  heavier  than  that  of  a  touring  car.  or  If 
heavier  does  not  occur  in  sufliclent  numbers  to  develop  in- 
tense traffic.  Many  business  streets  in  small  towns,  resi- 
dential thoroughfares,  park  drives,  main  county  highwa.va. 
and  state  highways  carrying  principally  tourist  traffic  fall  In 
this  class.  The  term  heavy  Is  used  to  designate  both  weight 
of  average  load  and  high  intensity.  Thus  the  principal  busi- 
ness streets  In  towns  and  cities  where  trucking  prevails  or 
where  the  traffic  Is  congested  are  said  to  carry  heavy  traffic. 
.Many  streets  in  shopping  districts,  boulevards,  and  main 
state  highways  also  fall  within  this  class. 

Asphalt  Penetration  Limits. — Based  upon  the  factors  ot 
climate  and  traffic  just  described,  the  .\sphalt  Association 
has  published  a  table  of  penetration  limits  for  asphalt  ce- 
ments to  be  used  In  various  types  of  highway  construction. 
This  table  is  offered  merely  as  a  suggestion  or  guide  to  en- 
gineers in  connection  with  the  insertion  of  suitable  pene- 
iriitior.  limits  in  a  specification  for  asphalt  cement  which 
has  been  recently  adopted  by  the  association.  As  it  is  prob- 
ably the  most  detailed  table  which  has  been  published,  it 
is  here  presented  for  the  purpose  of  inviting  discussion: 
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T>"I>»  of  t>BV«nuDt. 

Trartu-.       Low, 
Ljphl   ...120-150 
,  Moderate-  SO- 120 
I  He4i\  V   ..   !.'i-  ;iO 
l'  Ujfht   ...   70-  SO 
.-!  Moderate  Tu-  80 
I  Heavy  ..  60-  70 
U^ht   ...   60-  70 
Moderate  6M-  70 
Heavv  ..50-  60 
r  Usht  . . .  ."«-  60 

Sbrri   j.-phAJl 1  Moderate  50-  60 

(  Heavy   . .   40-  50 
fLlsht   ...   IS-  25 

Afphalt  block ...<  Moderate  15-  25 

'  •■  15-   20 


AvphAlt    nvicadfttn 

Ajipfcaltir  .-.•ncrete  uoarsi?  fc-raileJi. 
Asphaliii-  rcncTctr  ihne  graded). 


Temperatures. 
Moder- 
ate. 
90-120 
90-120 
SO-  90 
70-  SO 
70-  SO 
60-  70 
60-  70 
60-  70 
50-  60 
50-  60 
50-  60 
40-  50 
15-  25 
15-  20 
10-  15 


High. 

SO-90 
SO-90 
SO-90 
60-70 
60-70 
60-70 
50-60 
50-60 
50-60 
40-50 
40-50 
30-40 
10-15 
10-15 
5-15 


(  Heavy 

In  connection  with  particular  ranges  of  penetration,  the 
.Asphalt  Assoriatton  recommends  that  in  any  event  a  10- 
polnt  limit  be  allowed  (or  asphalt  cement  of  less  than  90 
penetration  and  that  a  30-point  limit  be  allowed  for  asphalt 
cement  of  over  !>0  penetration.  Such  limits  may  readily  be 
met  under  ordinary-  manufacturing  conditions  and  are  sufli- 
clently  close  to  insure  uniformity  in  connection  with  other 
re<i-jlrements  of  the  specifications.  It  will  be  noted  that 
the  limits  apply  only  to  the  normal  conditions  of  test,  no 
requirements  being  included  for  penetrations  at  0°  C.  or  at 
46'  C.  It  is  believed  that  with  the  materials  now  on  the 
market  penetration  requirements  at  temperatures  other  than 
:3'  C.  are  unnecessary,  provided  the  10  or  .30-point  range  is 
adhered  to  as  recommended.  So  far  as  actual  consistency 
of  tht-  asphalt  cement  is  concerned,  when  the  temperature 
of  the  highway  Is  25"  C.  it  is  evident  that  the  limjts  are 
unnecessarily  clo.^e.  considering  the  ordinary  susceptibility 
of  aupbalt  cements  to  temperature  changes.  Such  limits 
are,  however,  advisable  in  order  to  insure  that  the  product 
will  not  become  too  hard  in  cold  weather  nor  too  soft  in 
hot  weather.  If  the  limits  were  materially  increased,  then 
rpfjuirements  of  penetration  at  either  0°  C.  or  46°  C,  or  both, 

■    b.'  advisable,   according  to  climatic   conditions   under 

:  the  material  would  be  in  use. 
In  connection  «ith  this  table  it  is  of  interest  to  note  that 
the   penetrations   of   asphalt   cement   for   asphalt   block    are 
very  much  lower  than  for  any  of  the  other  types  of  pave- 
ment     This    is   allowable    for   two    reasons,    irrespective    of 
the  usual  grading  of  the  aggregate,  which  in  itself  would  not 
warrant  such  low  penetrations.     In  the  first  place,  a  blown 
type  of  asphalt  is  specified  for  asphalt  block,  a  ductility  re- 
quir.rn.rt   of  from   5  to  8   being  made.     Such   asphalts  are 
'Ible  to  temperature  changes  than  the  more  duc- 
t<i   specified   for   the  other  types   of  construction, 
'  not  become  relatively  as  hard   in  cold  weather.     In 

•  cond   place,   in  asphalt  block  construction,  prevention 
of  contraction  cracks  does  not  have  to  be  considered  as  in 

•  h'-  ca«e  of  the  sheet  types  of  construction.     The  necessity 
of  using  a  harder  asphalt  cement  than  for  the  sheet  types 

>■■■'-;, t,.,e  of  the  fact  that  after  manufacture  the  blocks 

'and  rather  rough  handling  during  shipment  and 

■  ing  without  distortion  or  breakage. 

Table  Offered  as  Suggestion,  Not  Standard.— While  in  gen- 

'T..'   'b.    '..hi..  of  limits  takes   into  account  fineness  of  min- 

' '  -»••"  in   so  far  as   classification   by   types  of  con- 

'"ncemed.    ordinary    grading   requirements    for 

^  re   usually    so   broad    that   certain   gradings' 

'inn    requirements    may    make    it    advisable 

'  ■  r  or  a  lower  range  of  penetration  limits  for 

>"on  of  climatic  and   traffic  conditions  than 

''  ^"*n  'n  «he  table.    For  this  reason  the  table  has 

*  "■'"■*  'n  »he  way  of  suggestion  than  for  adoption 

l!"  practically  Impossible  to  define  the  most 
"on    limits    for    every    conceivable    grading 
'  '*'•"•  ''ul  fortunately  experience  has  already 

^  many  engineers  who  are  obliged  to  use  cer- 

'uch  as  sand  from  a  given  deposit,  what  pen- 
re  best  to  use.     In  any  event  necessity  of  a 
m.,r..,i  d-part.ire   from  the  limits  recommended  is  not   apt 

-t    of   the   aggrrgate   passes   the   200-mesh   sieve 

•  •r  .I:.v.-.    ,,,.,(<  rial,  as   In   the  case  of  asphalt- 

le  that  penetration  of  asphalt 

llneness  of  the  aggrigate  does 

lo  bold   true,     s.irh   an   aggregate  has  an   enor^ 

•    nr..,    as    compared    with    aggregates    of   other 

and  when  coated  with  films  of  asphalt 

>.    high    surface    friction    as   to    create 

•ice  to  di.«pl.Trpmont.     A  softer  as- 

•■re   be   u<ied   than   for   the   coarser 


exi"l 
I 

y 


aggregates  such  as  sheet  asphalt  or  Topeka.  Penetrations 
of  90  or  100  have  been  successfully  used  under  such  condi- 
tions. The  use  of  a  relatively  soft  asphalt  cement  is,  more- 
over, desirable  because  of  the  fact  that  asphalt-earth  mix- 
tures are  not  as  susceptible  to  the  kneading  action  of  traffic 
and  means  must  therefore  be  provided  for  internal  adjust- 
ment to  meet  the  tendency  to  crack  in  cold  weather  due  to 
contraction  of  the  pavement. 

Character  of  Aggregate  as  a  Factor. — One  factor  bearing 
upon  the  proper  consistency  of  bituminous  materials  which 
was  mentioned  in  the  first  part  of  this  paper  is  often  of  con- 
siderable importance.  This  is  the  character  of  the  aggre- 
gate. Most  aggregates  composed  of  fragments  in  which 
qaurtz,  feldspar,  and  other  hard  minerals  predominate  re- 
quire asphalt  cements  of  about  the  penetration  ranges  shown 
in  the  table.  When  the  fragments  are  of  soft  limestone, 
however,  the  use  of  softer  asphalt  cements  than  indicated 
may  be  proper.  Thus  in  the  construction  of  asphalt  mac- 
adam roads  with  the  very  soft  coraline  rock  of  Florida,  an 
asphaltic  oil  ordinarily  suitable  only  for  hot  surface  treat- 
ment may  be  used  successfully  as  a  binder.  This  would  not 
be  practicable  with  the  harder  rocks.  The  reason  lies  in 
the  fact  that  the  fine  limestone  dust  which  is  worn  off  of  the 
larger  fragments  amalgamates  with  the  asphalt  films  to 
form  a  tough  mastic  of  higher  frictional  resistance  than  the 
asphalt  itself.  This  property,  possessed  also  by  Portland 
cement,  is  utilized  in  the  manufacture  of  paving  mixtures 
where  limestone  dust  or  Portland  cement  is  incorporated  as 
filler.  The  presence  of  filler  toughens  the  mix  and  produces 
a  mixture  less  susceptible  to  temperature  changes. 

Fillers  for  Brick  and  Block  Construction. — The  proper  con- 
sistency of  asphalt  fillers  for  brick  and  block  construction 
depends  mainly  upon  climatic  conditions  and  how  the  filler 
is  used.  For  poured  or  squeegeed  joints  a  partially  blown 
type  of  asphalt  has  been  adopted  by  the  Asphalt  Association 
with  a  minimum  penetration  requirement  of  Id  when  tested 
at  0°  C,  under  a  load  of  200  grams  for  one  minute.  This  is 
to  prevent  the  filler  from  becoming  too  brittle  in  cold  weather. 
Normal  penetration  limits  of  from  40  to  50  for  low  temper- 
ature conditions  and  from  :!0  to  40  for  high  temperature  con- 
ditions are  suggested.  In  order  that  the  filler  may  not  be- 
come unduly  soft  and  bleed  in  warm  weather,  a  minimum 
melting  point  of  65°  C.  (ring  and  ball)  is  specified.  A  maxi- 
mum melting  point  of  100°  C.  is  also  specified  in  order  to  in- 
sure its  workability  at  the  temperature  of  application  and  to 
allow  suflicient  time  for  it  to  flow  into  the  joints  before  it 
congeals. 

When  a  filler  is  to  be  applied  as  a  grout  after  being  mixed 
with  hot  sand,  an  unblown  asphalt  cement  has  been  used  with 
satisfactory  result.  Because  of  the  fact  that  the  sand  mate- 
rially stiffens  the  filler,  it  may  be  softer  than  the  poured  filler 
and  a  20-point  penetration  limit  at  normal  temperature  is  be- 
lieved to  be  sufficiently  close  for  all  practical  purposes.  For 
low  temperature  conditions  such  a  limit  between  70  and  100 
is  suggested,  while  limits  of  50  to  70  are  suggested  for  high 
temperature  conditions.  Such  ranges  prevent  the  grout  from 
becoming  too  brittle  in  cold  weather  and  from  bleeding  in 
warm  weather. 

In  order  that  asphalt  cements  may  not  be  injuriously  hard- 
ened when  they  are  heated  up  to  and  maintained  for  reason- 
able periods  at  the  maximum  temperature  of  application,  it 
has  become  customary  to  specify  that  the  residue  from  the 
volatilization  test  at  163°  C.  shall  show  a  penetration  of  not 
less  than  50  per  cent  of  the  penetration  of  the  original  mate- 
rial. This  is  merely  a  precautionary  requirement,  however, 
as  under  ordinary  conditions  of  heating  in  practice  no  asphalt 
cement  will  harden  to  anywhere  near  this  extent. 

Results  of  Service  as  Guides. — After  all.  the  best  guide  to 
selection  of  the  proper  consistency  of  bituminous  materials 
is  experience,  and  it  is  upon  service  results  rather  than  upon 
theoretical  considerations  that  most  of  the  consistency  limits 
have  been  selected.  Service  results  may,  however,  some- 
times be  misleading  in  this  connection,  and  other  factors  than 
consistency  should  receive  due  consideration  in  attempting 
to  analyze  such  results.  Thus  the  use  of  too  soft  a  bitumi- 
nous material  may  result  in  the  pavement  shoving  under 
traffic  and  also  bleeding.  The  use  of  an  excess  of  bituminous 
material  of  proper  consistency  may.  however,  cause  both  de- 
fects. Shoving  may  also  be  caused  by  lack  of  compaction  or 
poor  grading  of  the  aggregate.  The  use  of  too  hald  a  bi- 
ti:minous  material  promotes  cracking  of  the  pavement  and 
sometimes  causes  it  to  break  up  or  disintegrate  under  traffic. 
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An  insufficient  quantity  of  material  of  suitable  consiiiteacy, 
pour  at:Kreg2kte  grading,  and  poor  compaction  may  also  cause 
tbe.se  defects.  Overtieating  or  burning  the  bituminous  mate- 
rial may  also  be  responsible. 

In  conclusion,  there  appear  to  be  at  least  two  promising 
and  useful  lines  of  investigation  in  connection  with  the  con- 
sistency of  bituminous  materials:  (li  Working  out  a  method 
of  expressing  consistencies  in  compuraliie  form  for  all  ranges 
from  very  fluid  to  practically  solid,  and  (J)  devising  a  method 
for  accurately  determining  the  con.sislency  or  resistance  to 
displacement  of  compacted  bituminous  aggregates. 


Results   of   Traffic    Censuses    and 
Their  Application 

Interesting  information  on  the  results  of  various  highway 
traffic  censuses  was  given  by  Mr.  W.  A.  McLean.  Deputy  Min- 
ister of  Highways  of  Ontario,  in  a  paper  presented  June  3  at 
the  7th  Canadian  Good  Roads  Convention.  An  abstract  of 
the  paper  follows: 

Potential  Traffic  and  Existing  Traffic.  -The  value  of  traffic 
census  has  limitations  which  are  at  once  evident.  Thus,  the 
amount  of  traffic  which  will  pass  over  many  roads  after  con- 
struction, may  bear  little  relation  to  the  traffic  over  the  un- 
•■  1.     In  such  cases,  it  is  the  potential  traffic  of  a 

should  be  considered,  rather  than  existing  traf- 
Bt.  te  date,  obtained  from  artual  count,  is  of  use 

In  il  4  the  probable  traffic  which  the  improved  road 

will  I",  i.ill'  il  upon  to  carry.  Thus  on  the  Toronto-Hamilton 
hichway.  traffic  amounted  to  from  300  to  700  vehicles  at  vari- 
-:  but  with  the  completion  of  the  concrete  pavement, 
res  leaped  to  2,5ii0,  between  the  hours  of  7  a.  m.  and 
7  p.  u.. 

The  potential  traffic  of  a  district,  preceding  the  construe 
tlon  of  a  road,  is  a  matter  for  careful  estimate;  just  as  prob- 
able traffic  for  an  electric  or  steam  railway  may  be  based  on 
the  population  and  industries  served.  A  somewhat  interest- 
ing series  of  charts  was  published  in  the  report  of  the  On- 
tari!"  Highway  Department  for  1915,  a  net  result  of  which  was 
to  sh'iw  th;»t  not  less  than  SO  per  cent  of  the  traffic  of  the 
province  is  carried  by  20  per  cent  of  the  highways:  that  SO 
per  cent  of  the  roads  are  but  lightly  traveled,  and  are  such 
as  can  be  adequately  built  with  a  single  track  of  gravel  or 
broken  stone.  Also  that  few  roads  serving  a  purely  rural 
population  would  be  required  to  carry  a  maximum  of  traffic 
much  m  evct-ss  of  an  average  of  200  vehicles  a  day. 

Traffic  In  excess  of  that  amount,  except  adjacent  to  the 
largest  cities,  may  usually  be  attributed  to  interurban  influ- 
ences. 

Application  of  Traffic  Census  Results  to  Road  Design. — 
Knowing  the  potential  traffic  of  a  district,  the  highway  engi- 
neer turns  to  data  of  the  carrying  capacity  of  various  types 
of  road  and  pavement — a  matter  in  which  there  is  room  for 
much  diversity  of  result.  For  example,  limestone  gravel  has 
less  wearing  capacity  than  a  gravel  from  trap  or  granite. 
The  foundation,  and  subsoil  have  a  decided  bearine  on  the 
case.  Roughly,  and  with  scope  for  such  modification,  the 
wearing  capacity  of  various  materials  as  used  in  Ontario, 
may  be  broadly  gauged  from  the  following  schedule: 

Light  trucks 
or  pas- 
Slnsle-     Two-       sender     ifotor 
horse.     hor»i>.        cars,     trucks.       Total. 

eravel 40  15  Irt  ...  75 

k  rravel 50  30  100  5  100 

'     "lacadatn 

50  30  40         ...         i;o 

a  c  s  d  a  m 

■   " 90  50  100  10  250 

•  K    RTUvel.    oiled 

; 173  73  «00  10  660 

•-n  c  a  d  a  m. 

i 200  150  600  10         1.000 

•ration,    blt- 

200  300         1.000  50         1.350 

1.    blt- 

200     400    2.300     100    3.000 

*"" --   '  v-iM  r ete   on 

r.  ment      concrete      foan- 

'lation  200  400         4.;i'IO  200         5.000 

Cement    cor' r.-t.? 200  200         4.4''")  20'^         3.000 

The  Ontario  Traffic  Census. — The  first  census  in  Ontario 
was  taken  between  Oct.  loth  and  Nov.  15th.  1913.  at  20  sta- 
tions on  representative  county  roads,  a  large  number  being 
cow  part  of  the  provincial  highway  system.  The  count  was 
taken  for  seven  consecutive  days  from  7  a.  m.  to  7  p.  m..  and 
classification  of  vehicles  was  divided  Into:     1  horse  light;   1 


horse  heavy;  2  horse  light;  2  horse  heavy;  motor  runabouts; 
tourini;  cars;  and  motor  trucks. 

Enumerators  were  provided  with  a  card  for  each  d.iy  with 
columns  for  each  2-bour  period;  for  each  of  the  above  classes 
of  vehicle  a  space  was  provided.  The  method  of  recording 
was  by  making  one  tick  for  each  vehicle.  The  ticks  were 
added  and  checked  by  the  inside  staff  of  the  department. 
The  conditions  of  roads  and  weather  were  specilled.  Owing 
to  the  choice  of  a  period  when  traffic  was  particularly  light, 
a  minimum  traffic  census  was  thus  obtained. 

A  second  census  wag  taken  at  the  end  of  July  and  the  be- 
ginning of  August,  l'.<14,  at  210  stations  on  roads  radiating 
trorn  21  cities,  for  seven  consecutive  days  from  7  a.  m.  to  7 
p.  ni.  The  classification  of  vehicles  was  the  same  as  in  the 
first  census,  the  condition  of  road  and  weather  being  de- 
scribed. Additional  Information,  bearing  on  local  Industries 
and  peculiarities  of  traffic,  was  also  secured. 

t'ensuses  for  certion  localities  were  tuk.-n  in  I'.'l.'.  in  1917, 
i.nd  in  ims. 

Results  of  Traffic  Counts  in  Massachusetts  and  Iowa. — In 
Mussachusetts,  a  traffic  count  has  been  made  at  three-year 
periods  since  1909.  The  actual  count  is  made  for  14  hours  a 
day  (7  a.  m.  to  9  p.  m.)  for  seven  consecutive  days  in  August, 
and  seven  In  October.  The  count  Is  also  made  at  night  at  a 
few  Important  points  so  as  to  cover  the  whole  24  hours.  The 
classiflcation  Is  divided  into  light  and  heavy  horse-drawn 
vehicles,  automobiles  and  light  trucks,  and  heavy  trucks. 
The  following  is  a  table  of  assumed  weights: 

Tons. 

Ittmniioiits    1.46 

T  IS  2  23 

I  «.2S 

1  M   0.3« 

!  'vy    1.12 

■Jfi'e.   light    0.54 

I    ■rae.  heavy  J. 46 

The  result  of  the  census  shows  the  percentage  of  each  class 
and  the  percentage  that  each  class  is  of  the  total  traffic. 

Thus  In  nine  years  the  total  average  daily  traffic  on  roads 
has  increased  243  per  cent,  the  total  motor  traffic  has  in- 
creased otjl  per  cent,  while  in  six  years'  time  the  number  of 
heavy  trucks  has  Increased  341  per  cent. 

In  Iowa  an  interesting  census  was  made  In  1917  by  the 
Engineering  Experiment  Station  of  Iowa  State  College  from 
seven  to  ten  days.  Scales  were  set  up  covering  one-half  of 
the  width  of  the  road;  a  huge  sign  was  put  across  the  road, 
and  the  driver  of  every  car  was  halted  and  Interrogated. 
This  census  enabled  the  state  to  ascertain: 

X.     Total  number  of  vehicles. 

2.  Character  of  traffic,  whether  farm,  interurban  or  tourist 

3.  Percentages  of  horse-drawn  and  motor  vehicles. 
1.     Tonnage  of  traffic 

5.     Width  and  character  of  tires. 

In  ten  days  in  June.  1917,  near  .\mes,  la.,  on  Ames-Des 
Moines  road,  there  passed  a  total  of  1.995  vehicles  of  which 
647  were  farm  traffic,  1,227  interurban  and  121  tourist  These 
vehicles  carried  1,561  passengers,  and  weighed  4,919.45<> 
pounds  gross.  Of  the  total  number  of  vehicles.  1.752  were 
motor  vehicles  and  bicycles,  and  243  were  horse-drawn.  The 
exact  basis  of  farm  and  interurban  traffic  was  difficult  to  de- 
termine, but  it  was  considered  that  farm  traffic  In- 
cluded traffic  originating  or  terminating  at  the  farm,  or  doing 
business  In  passing,  e.  g.,  mail.  Thus  32  per  cent  was  farm 
traffic,  while  84  per  cent  was  local. 

Some  -American  cities  favor  three  enumerators  at  one  sta- 
tion: one  man  to  call  out  classiflcation.  the  second  to  mark 
dowTi  the  tick,  and  the  third  as  relief  man.  This  allows  tor 
a  continuous  count  to  be  made  in  shifts,  one  man  resting. 

Counts  in  Great  Britain. — The  United  Kingdom  methods 
may  be  ilustrated  by  a  traffic  censu.K  on  the  roads  radiating 
from  Stirling.  Scotland,  taken  in  .\ugust  and  September.  1914, 
covering  16  hours  a  day  (0  a.  m.  to  10  p.  m.),  for  seven  con- 
secutive days.  An  assumed  average  weight  was  given  to 
each  type  of  vehicle,  and.  the  width  of  carriage  way  being 
given,  the  total  weight  In  tons  per  yard  width  was  ascer- 
tained. This  assumed  weight  differs  very  little  from  that 
used  in  the  Massachusetts  censuses.  The  British  Road  Board 
TratTic  Form  is  followed,  and  each  traffic  enumerator  is  pro- 
vided with  a  small  sketch  plan  to  show  the  exact  spot  where 
census  Is  taken. 

In  London  yearly  censuses  are  taken  on  such  thoroughfares 
as  Fleet  street,  and  Putney  Biidge  for  twelve  daylight  hours 
on  one  dav.  and  are  chiefly  used  for  determining  density  of 
ti    ^         .-.  wear  to  pavement 
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City  Planning  Reports  and  Graphic 
Representation  of  Statistics 

In  an  a.Hress  .-.t  a  recont  meeting  of  tlu'  Town  Planning 
Instliute  of  GroHt  Britain.  Mr.  George  B.  Ford  of  the  Ameri- 
can CIV  IManning  Institute  gave  an  interesting  outline  of 
somp  of  the  chnra.-terlstic  features  of  .American  practice 
in  cUv  planniPK      W^  I'aper  practically  in  full  follows: 

Our  ba.ic  principle  Is  this:  A  good  idea  is  worth  little  by 
t,,oU  unle-,s  you  can  "get  it  over."  Theory  must  be  fol- 
Icwed  bv  reolUatioii.  Few  are  the  opportunities  for  an  uu- 
locmtlc 'imposition  of  a  theory.  Almost  always  the  public 
niu«t  be  Induced  to  demand  it.  This  means  education  and 
(hf  creation  of  an  appetite  for  the  new  idea.  The  old  way 
of  doing  this  was  slow  and  required  a  lot  of  patience.  The 
Ijilter  we  lack.  We  want  to  realize  our  ideas  right  away.  (Of 
course,  if  they  are  bad.  this  sives  us  a  chance  to  correct 
them  before  too  much  damage  is  done.) 

Therefore  the  American  town  planners  have  been  ciuick 
to  apply  to  their  own  problems  the  experience  of  the  busi- 
uc8.«i  world  in  advertising  psychology.  In  a  word,  this  art 
connlsta  tn  a  study  of  the  receptivity  of  the  average  human 
mind.  Among  the  multitudinous  impressions  that  are  con- 
stantly being  made  on  the  mind,  what  sort  sticks  the  long- 
eat  and  are  most  likely  to  result  in  action?  Of  course,  too. 
In  a  country  surfeited  with  advertising,  the  town  planner 
roust  arrest  the  attention  of  the  blase  public:  otherwise  his 
ld»ii«.  no  matter  how   good,  are  just  lost  in  the  crowd. 

Educating  Public  Half  of  City  Planning  Work.— Thus  we 
have  come  to  consider  education  as  half  of  our  city  Planning 
work,  and  Incidentally  we  have  found  this  presentation  of 
our  Idea.s  most  beneficial  technically.  For  this  very  expres- 
sion of  our  ideas  in  a  way  that  the  public  must  understand 
shows  up  glaringly  the  weak  points  and  helps  us  in  general 
to  clarify  our  thought. 

The   character   of   the   presentation   of   our   ideas   depends 
on  whether  we  are  trying  conscientiously  to  find  the  solution 
of  a  problem,  or  whether  once  found  we  are  trying  to  per- 
suade first  the  technicians  and  second  the  man  in  the  street 
to  accept  our  findings.     The   first  in   all   honesty   implies  a 
iitralghtforward.    unimpassioned    type    of    presentation    that 
will    fool    neither    the    technician    nor   ourselves— no    tricks. 
Ju»t  a  bald  statement  of  facts.     For  the  other,  whether  it  be 
fh"-    town    council,   or   the    property    owner   affected,    or   the 
or  the  average  layman,  any   trick  of   presentation   is 
■!«»<•  that   win   'get  over"  our  ideas  once  we  are   sin- 
ievlng  they  arc  most  worth  while. 
n  In  general  Is  carried  on  in  all  three  ways,  placed 
in  the  order  of  their  relative  effectiveness:    (1)   by  printed 
mn'*"'     preferably    Illustrated;     (2)    by    lectures    and    talks, 
with  stereopticon  or  cinema;   and   (3)    by   exhibi- 
•■  consider  the   newspaper  the   most   effective   nie- 

dliini.  rtiid  next  the  attractive  report  or  pamphlet  widely  dis- 
tr)bute<l.    Both  should  be  illustrated  In  a  way  that  will  catch 
thr  eye.  especially  with  "before  and  after"  views  and  plans. 
rolore«i  views  and  plans  are  most  desirable,  but  rarely  prac 
tiral  on   account  of   their  cost  and   the   technical   difliculties 
of  rnprMurtion.     Halftones  are  especially   suited   to  reports 
line-cuts   to   newspapers.     Alt   these   can   be   used 
■•^reoptl'on  and  the  cinema,  and  all  three,  especial- 
red  drawing  can  be   \ispd   In   exhibitions. 
^e  three  types  of  reproduction    in   view   it   is   ob- 
.>t  every  stage  of  the  work  not  only  the  facts  but 
graphical  presentation  must  lie  studied. 
xamining  the  presentation  itself  it  l.s  well  to  have 
«i  various  stages  of  a  town-planning  undertaking, 
to  h««  much  the  same  in  all  countries.    First  comes 
V,"   whirh   Involves   the   presentation   of   all    facts 
*t  •■■•'-    !!  ■  'y    prere<iulsite    to    Inlelllgent    Improve- 

ind  rharacter  of  these  survey  plans  and 
"  importance  of  the  job  and  on  the  time 
''  :ne«   the    making   of    schematic   analyses 

and    prelinilnnry    studies.     These  are  meant   to   be   seen   by 
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the  technician  only.  These  are  followed  by  general  prelim- 
inary plans  to  be  submitted  to  the  local  authorities  for  their 
.ipproval  in  principle.  Once  approved,  these  plans  are 
worked  up  in  such  detail  as  existing  property  and  highway 
plans  will  permit,  to  show  exactly  what  land  is  to  be  expro- 
priated or  rptroceded  so  that  the.  plans  can  be  used  for 
public  hoardings.  It  is  desirable  at  the  same  time  to  ex- 
pose and  publish  plans  and  articles  showing  attractively  the 
future  towns  and  the  advantages  of  the  improvement  as  pro- 
posed. For  this  purpose  perspective,  bird's-eye  views,  aero- 
plane photographs,  etc..  are  particularly  useful. 

Then  modifications  have  to  be  made  in  the  official  plans 
submitted  to  public  hearings,  then  the  plans  are  for  their 
approval.  Finally  they  are  adopted  by  the  local  authorities 
and  then  worked  up  in  detail  by  the  town  engineer.  Thla 
linal  stage  in  particular  demands  completed  surveyor's  plans 
of  the  existing  town. 

The  scale  of  the  plans  is  important.  Preliminary  and 
schematic  studies  and  certain  pictures  of  the  surrounding 
country  can  be  made  at  the  scale  of  1  20,000th — that  is,  about 
;{  in.  to  the  mile;  4  in.  to  G  in.  to  the  mile  is  better.  Most  of 
the  surveying  plans,  some  of  the  preliminary  plans,  and  the 
general  "hearing"  plans  can  be  of  the  scale  of  5/1, 000th  or 
1  ft.  =  1  mile  or  1  in.  equals  40ii  to  ,iOO  ft.  Most  of  the  "hear- 
ing" plans  and  the  other  official  plans  could  w^ell  be  at  the 
scale  of  1/l.lOOth  or  l/90th  to  1/lOOth  of  1  in.  equals  1  ft. 
Details  can  be  at  the  scale  of  1 /100th  or  l/200th  or  l/40th 
to  l/.50th  of  an  inch  equals  1  ft.  and  1  Ifith  of  an  inch  equals 
1  ft.  It  is  an  excellent  idea  to  place  a  graphical  scale  in  a 
prominent  corner  of  each  drawing,  especially  if  there  is  any 
possibility  of  the  drawing  being  photographed  or  reproduced. 

Standardized  Drawings. —  It  helps  greatly  in  handling  and 
classifying  drawings  if  they  are  standardized  in  form  and 
size.  We  have  been  using  for  some  time  the  standardized 
unit  of  the  International  Bibliographic  Institute  in  Belgium, 
that  is,  letter  size  (Si/,  by  11  in.).  Every  drawing  that  is 
made  in  multiples  of  these  dimensions  can  be  folded  easily 
to  letter  size  to  file  with  letters  or  to  be  mailed  with  them. 
Any  drawing  the  same  number  of  multiples  of  8V4  in.  and 
of  11  in.  in  both  directions  can  be  easily  photographed  down 
to  letter  size. 

We  usually  put  the  title  in  the  upper  right-hand  corner. 
For  a  series  of  drawings  on  the  same  job  it  is  useful  to  have 
the  title  always  in  the  same  corner.  If  the  drawing  is  an 
old  number  of  multiples  of  letter  size  it  is  quite  feasible 
by  folding  the  drawing  accordion  fashion  in  both  senses  to 
have  any  one  of  the  four  corners  on  top  for  convenience  in 
tiling.  The  name  of  the  town,  the  tiling  number,  the  sub- 
ject of  the  drawing,  the  name  of  the  author,  the  status  ol 
the  drawing,  the  scale,  the  orientation,  the  table  of  symbols 
used,  and  any  other  explanatory  notes  should  all  come  within 
the  8\<i  in.  by  11  in.  that  will  appear  on  top  when  the  draw- 
ing Is  folded.  Furthermore,  the  lettering  should  be  large 
enough  so  that  it  can  be  easily  photographed  down  to  a  small 
fcale. 

In  choosing  the  symbols  to  be  used  in  any  given  drawing, 
the  two  prime  considerations  are  that  they  be  readily  \inder- 
stood  by  the  average  layman  and  that  they  should  be  easily 
reproducible  in  a  newspaper  or  a  report.  We  usually  start 
our  data  and  our  study  drawings  in  colored  crayons  or  pen- 
cils, and  we  almost  always  make  our  field  notes  with  col- 
ored pencils.  Drawings  for  hearings,  for  town  files  or  for 
color  reproduction,  we  usually  make  in  water  color  or  an 
ink  line  drawing.  In  the  recent  competition  for  plans  for 
Paris  a  number  of  beautiful  drawings  were  presented  in 
gouach  on  soft  gray  photographic  enlargements.  For  special 
cases  colored  inks  or  even  oils  are  useful. 

The  Use  of  Colors. — In  general  it  pays  from  the  layman's 
standpoint  to  use  colors  that  have  a  certain  association  -i. 
e.,  blue  for  water,  green  for  parks  and  playgrounds,  red  for 
railways,  brown  for  industrial  districts,  etc.  However,  for  data 
plans  every  case  has  to  be  decided  for  itself.  The  <hief  de- 
ciding feature  is  contrast — i.  e.,  to  find  for  the  most  recur- 
rent symbols  colors  that  stand  out  from  each  other.  For 
example,  red,  blue  and  yellow  contrast  much  better  than 
blue,  green  and  violet.  Incidentally  yellow  should  always 
he  St -ong  enough  to  stand  out  under  artificial  light. 

Another  use  tor  colors  is  to  indicate  modifications  on 
black  and  white  drawings.  For  example  at  Rhei.ns  the 
drawings  submitted  to  the  public  in  the  first  public  hearing* 
Were  black  and  white.  "Dorel"  prints.  As  the  second  series 
of  public  hearings   were  only  on  the  modifications   made   by 
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the  iity  couufil  to  the  fonufr  ilrawUiKs  atter  the  ttrsl  lieur 
iiigs,  we  show  the  moditicatlons  in  loloi-  with  gouachf  di- 
rectly oi\  the  original  black  and  whiu-  prints. 

Ill  Krancc  red  is  the  standardizeil  color  for  land  to  be 
expropriated  and  yellow  for  mnnicipul  land  to  be  retroceded 
or  sold  to  private  individuals.  Wr  .-vt.'ud  the  use  of  yellow 
to  the  suppression  of  previous  niodilKations,  and  use  blue  to 
reprosent  expropiiation  of  second  uit;.ncy.  • 

When  we  come  to  exhibition  drii«iiif;s  the  color  coniblnu- 
tions  are  limitless.  The  color  drawings  of  Jules  Gu*rln  for 
the  Chicago.  Portland,  and  Minneupulls  town  plants  by  E. 
H  Bennett  .ire  well  known  for  their  charming  harmony.  The 
most  beautiful  presentation  of  plans  is  that  of  the  rtrst  prize 
drawings  by  Leon  Jaussely  in  the  recent  Paris  planning  com- 
petition. On  the  soft  gray  background  of  photographic  en 
largcments  he  has  applied  striking  roinbinatlons  of  color 
with  parallel  lines  of  warm  gold  about  S  in.  apart  superim 
posed  to  bring  out  certain   portions. 

Black  and  white  present  many  more  ditllculties.  In  some 
cases  washes  graded  from  light  gray  to  black  can  be  used 
effectively  for  photographic  reproduction.  In  the  plan  (scale 
l/l.OOMth)  that  we  made  showing  the  present  state  of  the 
center  of  Rhelms.  we  usetl  four  grades,  from  light  gray  tor 
completely  destroyed  buildings  to  black  for  Intact  buildings 
and   historical   monuments. 

For  exhibition  purposes  Cont*  crayon  or  charcoal  with 
washes  of  i;ray  and  gouach  can  be  used  to  excellent  advan- 
tage. 

Inn  Drawings.  -The  most  serious  medium  for  the  graphical 
presentation  of  town-planning  data  and  ideas  Is  black  Ink. 
which  has  the  double  advantage  where  the  drawings  are 
madn  on  tracing  cloth  or  paper,  of  making  easily  possible 
black  and  white  contact  prints  or  reproduction  by  the  cheap 
llnetcui  process,  even  on  the  rough  paper  of  the  averagn 
newspaper.  This  Implies  that.  In  view  of  a  considerable 
reduction  in  size,  every  line,  every  figure,  every  letter,  should 
be   reasonably   large   and    heavy. 

At  Uheims  we  made  a  number  of  experiments  with  various 
sorts  of  indication,  and  secured  our  best  results  by  represent- 
ing In  solid  black  on  a  black  line  plan  of  the  existing  town 
all  proposed  Immediate  appropriation  for  street  wldenings. 
extension,  purks,  etc..  and  In  alternating  black  and  white 
squares  for  future  appropriation.  Sites  for  public  buildings 
w.re  indicated  with  heavy  dots,  and  parks  and  playgrounds 
by  hatching  In  one  dl;-ection  only.  The  general  public  at  ilu- 
hearings  seemed  to  be  able  to  read  these  drawings  readily. 

After  the  plans  were  adopted  we  made  new  Ink  drawings 
on  tracing  cloth  showing  the  existing  plan  with  light  lines, 
superimposing  the  proposed  plan  In  heavy  lines  and  the 
lesser  urgency  changes  in  heavy  dash  lines.  Bulldint;  set- 
back lines,  we  Indicated  with  heavy  dots  and  parks  and 
playgrounds  by  Irregular  scalloped  lines  with  an  Irregular 
intllllng  of  dots.  Incidentally  this  drawing  provided  excel- 
lent prints  for  making  water-color  drawings  for  e.xhlbition 
puriKises. 

On  a  print  of  the  above  made  on  tracing  cloth  we  showed 
the  existing  state  of  the  town  by  indicating  In  solid  black  the 
buildings  that  are  most  worth  preserving  and  by  alternate 
tars  of  black  and  white  other  buildings  that  are  more  or  less 
repairable.  The  rest  of  what  was  built-up  part  of  the  town 
was  Indicated  by  simple  hatching  In  light  lines  with  public 
buildings  In  cross-hatching. 

The  two  most  necessary  data  plans  seem  to  be  one  which 
shows  the  existing  use  of  property  and  another  which  shows 
land  values.  The  former  we  expressed  on  our  studies  for 
Arras  by  Indicating  industrial  property  by  cross-hatching, 
residential  by  simple  hatching,  commercial  by  solid  black, 
and  gardens  and  unbuilt  property  by  white. 

Land  values  are  conveniently  represented  by  curves  sim- 
ilar to  elevation  contour  lines. 

In  reports,  pamphlets,  newspaper  articles,  lectures,  and 
exhibitions  the  use  of  tables,  diagrams,  and  charts  is  almost 
always  effective.  For  one's  own  benefit,  as  well  as  that  of  the 
layman,  it  is  almost  always  useful  to  take  the  trouble  to  plot 
out  comparative  charts  and   tables. 

In  general,  getting  the  public  to  accept  a  scheme  for  im- 
provement is  half  the  battle.  It  is  therefore  desirable  to 
present  all  ideas  and  supporting  data  to  the  public  In  such  a 
way  that  they  can  and  will  easily  absorb  it.  Most  people 
absorb  ideas  through  the  eye  more  easily  than  through  the 
e;.r.  Thus  every  attention  should  be  devoted  to  the  psychol- 
ogy of  presentation ;  to  so  express  Ideas  that  they  will  "get 
over"  eisi'y  and  attractively. 


Proposed  Tests  for  Clay  and  Silt  in 
Road  Materials 

The  determination  of  tlii-  iiuaiilit.v  ol  ilay  and  silt  in  sand, 
gravel,  sand-clay,  top  soli  and  si'ml-grav  el  is  frequently  of 
considerable  importance  in  the  selection  of  suitable  products 
for  road  construction  purposes.  Considerable  variation  ex 
Ists  In  the  methods  used  by  different  laboratories.  As  a 
step  toward  unifying  present  practice,  the  Committee  on 
Road  .Materials  of  the  American  Society  for  Testing  Mate- 
rial.-!  submitted  at  the  recent  loiivention  of  the  society,  the 
following    proposed    tentative    luftliods: 

Quantity  of  Clay  and  Silt  in  Gravel. — This  test  covers  the 
determination  of  the  i|uantliy  of  clay  and  silt  in  natural 
gravel  to  be  used  In  highway  construction. 

The  sample  as  received  shall  be  moistened  and  thoroughly 
mixed,  then  dried  to  constant  weight  at  a  temperature  be- 
tween  mil  and   110     C.   (212  and   2;iO     F.). 

.\  lepresi  ntatlve  portion  of  the  dry  material,  weighing  not 
less  than  5u  times  the  weight  of  the  largest  stone  in  the 
sample,  shall  be  selected  from  the  sample,  and  placed  in  a 
dried  and  accurately  weighed  pan  or  vessel.  The  pan  shall 
bo  12  In.  (:'.0.2  cm.)  In  ilianieter  by  not  less  than  4  in.  (lu.2 
cm.)  deep,  as  nearly  us  may  be  obtained.  Pour  siillicienl 
water  !n  the  pan  to  cover  the  gravel  and  agitate  vigorously 
for  15  seconds,  using  a  trowel  or  stirring  rod.  Allow  to  set- 
tle for  15  seconds,  and  then  pour  off  the  water  into  a  tared 
evaporating  dish,  taking  care  not  to  pour  off  any  gravel. 
Repeat  until  the  wash  water  Is  clear.  Dry  the  washed  ma- 
terial to  constant  weight  In  an  oven  at  a  temperature  be- 
tween 100  and  110'  C.  (212  and  23u  F.».  weigh,  and  deter- 
mine the  net  weight  of  gravel. 

The  percentage  of  clay  and  silt  shall  be  calculated  from 
the  formula: 

IVrci-nlUKc  of  clay  and  silt  = 

OrlKlnal    weight — wt-lHhl    afler    wusliinK 

X  100. 

OrlKlnal   weight 

For  a  check  on  the  results,  evaporate  the  wash   water  to 

dryness  and  weigli  the  residue: 

Welpht  iif  residue 

Porcentaffe  of  clav  and  silt  =  X  100. 

OrlKlnal  wt-lKht 

Quantity  of  Clay  and  Silt  in  Sand.— This  test  covers  the 
•u-iormlnatlon  of  the  (luantity  of  clay  and  silt  In  natural 
.'■and  to  be  used  in  highway  construction. 

The  sample  as  received  shall  be  moistened  and  thoroughly 
mixed,  then  dried  to  constant  weight  at  a  temperature  be- 
tween mo  and  110"  C.   (212  and  2:iO"  F.). 

A  representative  portion  of  the  dry  material,  weighing 
."00  g..  shall  be  selected  from  the  sample,  and  placed  In  a 
dried  and  accurately  weighed  pan  or  vessel  having  vertical 
sides  and  provided  with  a  pouring  Up.  The  pan  shall  be 
substantially  9  In.  (22.9  cm.)  In  diameter  by  not  less  than 
4  In.  (10.2  cm.)  deep.  Pour  sufficient  water  in  the  pan  to 
cover  the  sand  (about  225  cc.)  and  agitate  vigorously  for  15 
seconds.  Allow  to  settle  for  15  seconds,  and  then  pour  off 
the  water  Into  a  tared  evaporating  dish,  taking  care  not  to 
pour  off  any  sand.  Repeat  until  the  wash  water  is  clear, 
using  a  glass  rod  to  stir  the  material  for  the  last  few  wash- 
ings. Dry  the  pan  and  washed  sand  to  constant  weight  In 
an  oven  at  a  temperature  between  100  and  110"  C.  (212  and 
230°  F.).  weigh,  and  determine  the  net  weight  of  sand. 

The  percentage  of  clay  and  silt  shall  be  calculated  from 
the  formula: 

p..r.-"fii.'ti-''-  (if  cla.\'  and  silt  = 

Original    wclKht — weight    after    washing 

X  100. 

Original    weight 
For  a  check  on  the  results,  evaporate  the  wash   water  to 
dryness   and   weigh   the   residue: 

Weight  nf  residue 

Percentage  of  clay  and  silt  = X  100. 

'>rlglnal  weight 

Quantity  of  Clay  In  Sand-Clay,  Topsoll  and  Semi-Grave> 
Highway  Construction. — This  test  covers  the  determination 
of  the  i|uantity  of  clay  in  that  portion  of  sand-clay,  topsoll. 
and  semi-gravel  for  highway  construction  which  passes  a  10- 
mesh  sieve. 

Dry  500  g.  of  the  material  at  a  temperature  below  ITfi"  .(> 
C.  (350°  P.)  to  a  constant  weight.  Gently  pulverize  to  break 
down  soft  clods  or  masses,  but  not  to  grind  or  break  hard 
material.  Pass  through  a  lO-mesh  sieve,  weigh  the  coarse 
lesidue  and  record  as  "coarse  material."     Use  the  material 
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IHisslng  the  lOiucsh  sipve  as  the  .starting  noini  of  a  per- 
ccctaKe  aoalysts  a;;  follows" 

Weljch  out  two  samples  o(  50  g.  of  this  material  for  an- 
Pllcato  analysis.  IMace  eac-h  In  a  tared  wido-raouth  bottle  5 
to  i  cm.  in  diameter  and  12  to  IS  cm.  highl.  Add  about  5 
cc  of  dilute  ammonia  water  and  about  200  ce.  of  water. 
Clone  with  a  cork  or  glass  stopper  and  shake  thoroughly 
for  20  minutes.  Allow  the  sample  to  settle  S  minutes  and 
t  earefullv  or  siphon  oflt  the  supernatant  liquid  to  a 
of  s  cm.  below  the  surface  of  the  liquid.  (The  depth 
..I  tne  liquid  in  the  bottle  should  be  sufficient  to  leave  about 
4  cm.  below  the  point  of  siphoning.)  Fill  the  bottle  again 
with  water,  shake  for  :;  minutes,  allow  to  settle,  and  siphon 
ofl  as  before.  Repeat  the  process  until  the  supernatant  liquid 
IK  clear.  Be  careful  to  wash  the  stopper  and  neck  of  the 
boHle  free -from  coarse  material  before  decanting.  Dry  the 
bottle  and  washed  material  to  constant  weight  at  a  tempera- 
ture between  100  and  110^  C.  (212  and  2:!0  F.).  weigh,  and 
determine  the  net  weight  of  washed   material. 

The   percentaBe  of  clay  shall     be     calculated     from     the 

formula: 

OriRinnl  wrIght— weisht  after  washing 

I'rrtrnlasc  of  clay  -n — X  100. 

«.irii.'inal  weiKht 

AK  a  check  the  washings  drawn  off  shall  be  collected  and 
evaporated  to  dryness  for  direct  recovery  of  the  fine  sedi- 
ment classed  as  clay: 

WelKht  of  resi.lue 

Percentage  of  clay  = X  100. 

OriRinal  wci.irht 

The  determinations  on  the  two  samples  shall  check  within 
•  1  percentaRe  of  clay,  to  be  acceptable. 

Tearing*    I  p  Asphalt    Pavement    with 
Rooter  Plow 

An  ordinar>-  rooter  plow  hauled  by  a  5-ton  Holt  caterpillar 
tractor  was  employed  by  the  Marion  County  Construction 
•■<j.    Indianapolis,   (or   ripping   up   an   old   asphalt   pavement 


Recognition  to  Be  Gained  Through 
Writing 

By  RUTH   CAXAVAX, 

Litnarian   with   Metcalf  &  Eddy,   Consulting  Engineers,   14  Beacoir 
St.,   Boston. 

Probably  every  young  man  who  adopts  engineering  as  his 
profession  does  so  with  the  hope  that  he  may  rise  to  the 
top.  Having-  obtained  his  education  he  devotes  himself  to  its 
practical  application  under  the  guidance  of  experienced  en- 
gineers. The  first  year  or  two  of  obscurity  do  not  dismay 
him,  but  if  recognition  and  advancement  do  not  follow  withia 
a  reasonable  time,  he  becomes  dissatisfied.  How  is  he  to  make 
his  personality  felt;   how  is  to  get  his  ability  recognized? 

First  of  all,  let  him  consider  as  impartially  as  possible, 
whether  or  not  h3  has  entered  the  particular  branch  of  engi- 
neering for  which  he  is  best  fitted.  If  he  decides  that  he  has 
not  or  that  his  position  does  not  offer  a  good  opportunity  for 
od>ancement  he  should  take  immediate  steps  to  make  a 
cnange. 

There  are  several  ways  in  which  he  can  go  about  this.  It 
his  employer,  or  his  chief,  has  shown  himself  to  be  a  man 
of  sympathetic  understanding,  the  young  engineer  may  go 
to  him  with  frank  statement  of  his  case  and  an  appeal  for 
suggestions  and  assistance.  Or  he  may  turn  to  his  former 
professors  for  help,  or  file  application  with  the  Engineering 
Societies  Employment  Bureau.  29  W.  39th  St.,  New  York 
City,  or  with  the  local  or  national  society  of  engineers  prac- 
ticing in  the  field  which  he  wishes  to  enter.  He  may  also 
advertise  in  the  engineering  periodicals,  the  society  journals 
or  the  newspapers. 

Having  placed  himself  in  a  line  which  appeals  to  him 
and  satisfied  himself  that  he  has  a  fair  prospect  for  advance- 
ment and  success,  the  ambitious  young  engineer  tries  to 
demonstrate  his  worth — to  be  open-minded,  receptive  and 
acquisitive  of  information.     He  supplements  his  preliminary- 


Rippinfl    Up    Old    Asphalt    Pavement    with 

on    MarkPt   Sf  .  Indianapolis,   preparatory   to   rcsirtacing   the 

"■'    ■■    'hl.H  outfit  l.-WO  sq.  yd.  of  pavement  was  torn 

The  work  required   4   men  at  the  plow  and 

An  analysis  of  the  cost  for  these  five 

:.  including  interest  on  the  investment  of 

dfpreciation.  maintenance,  repairs,  fuel  and 

n  and  labor  at  50  ct.  per  hour  result  in  a  unit 

ci.  per  .square  yard  or  approximately  $14  for  the 

'if  tearing  tip  one  city  block  of  asphalt  pavement. 
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leering  Graduates  at  lllinoia.— At  the  commencement 

'y  of  Illinois  on  June  IG,  1920,  and  at  various 

e  year,  ir.2  bachelor  of  science  degrees  were 

students  of  the  College  of  Engineering,  distributed 
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Ordinary    Rooter    Plow    Hauled   by   Tractor. 

education  by  systematic  reading  and  study.  Still  material 
advancement  does  not  come.  He  asks  himself  why.  He  has 
yet  to  make  his  personality  felt.  There  are  two  ways  to  do 
this. 

The  first  is  to  join   an  engineering  society.  '  Here  he  will 
come  into  contact  with  other  men  and  form  stimulating  and  ' 
valuable  friendships.   He  may  interest  himself  in  the  society's 
activities  and  take  part  in  the  discussions  whenever  he  has 
anything  of  interest  to  add. 

A  second  and  effective  way  of  making  himself  known  is  by 
writing.  Not  everyone  can  become  an  author,  but  everybody 
can  acquire  the  faculty  of  expressing  simply  and  gram- 
matically what  he  wishes  to  say.  First,  of  course,  he  must 
have  something  to  say.  He  must  have  a  higher  motive  than 
simply  the  desire  to  "get  into  print."  He  should  have  the 
desire  to  serve  others.  Whatever  specific  knowledge  he 
gains  as  a  result  of  his  practical  experience  or  studies,  which 
he  thinks  would  be  likely  to  prove  helpful  to  other  engineers, 
he  should  contribute  for  their  information. 

"But  my  experiences  are  so  trivial,"  argues  the  young  en- 
gineer.    "It  is  only  the  details  that  are  entrusted  to  me.    The 
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big  job  gets  written  up  by  the  big  mun— the  man  who  planned 
it  or  the  man  who  supervised  it." 

True:  but  the  big  man  based  his  bit:  jub  upon  the  very  de- 
tails which  appear  to  be  so  trlviul.  iinj  these  details  it  Is 
diffuult  to  find  in  print.  With  conn>.iraiively  little  search  one 
lan  find  article.s  upon  the  conslr.ictiun  of  dams,  covering 
choice  of  type,  method  of  construction  .md  cost,  but  it  is  not 
such  a  simple  matter  to  discover  wh.n  Influenced  the  pro- 
portioning of  the  concrete  aggresiii.s,  what  waterproofing 
substance  was  used,  the  quality  of  mix,  the  slope  of  chute, 
and  a  thousandand-one  other  dertiils  to  which  considera- 
tion was  given  in  making  the  recommendations  and  by  which 
every  enKiueer  faced  with  a  similar  pmblom  would  be  glad 
to  benetit. 

To  take  another  ln.<tance — In  the  puhlliatlons  of  state  de. 
partments  of  health  may  be  found  plenty  of  reiwrts  upon  the 
pollution  oused  by  the  discharge  of  trad.-  wastes  Into 
streams,  but  very  few  such  publications  contain  detailed  an- 
alyses of  the  wastes  in  question.  Yet  when  asked  to  pro- 
vide for  the  treatment  or  dispossal  of  similur  wastes  this  is 
the  first  thing  that  the  engineer  needs  to  know,  and  he  turns 
from  the  documents  in  question  with  a  feeling  of  disappoint- 
ment that  he  cannot  profit  by  the  results  already  obtained. 

There  are  plenty  of  things  which  not  only  can  be  written 
about  but  which  would  make  valuable  aililitions  to  scientific 
literaturi  If  only  the  engineer  would  recognize  their  funda- 
mental ice  and  the  possibility  of  their  application 
to  lb.  :  of  others.  The  material  which  the  engineer- 
|j, .  .  enger  to  publish  is  not.  however.  Information  of 
n  -  IP  or  theoretical  nature,  or  compilations  of  data 
already  m  print,  but  it  is  the  detailed  results  of  practical  in- 
vestigations or  of  construction  or  operating  experience. 

There  is,  of  course,  the  limitation  imposed  by  the  fact  that 
all  of  the  engineer's  computations,  his  field  books,  his  plans, 
etc..  belong  to  the  organization  which  employs  him  and  that 
it  i.-  only  with  the  sanction  of  his  chief  that  the  results  of 
his  investigations  may  be  given  out  for  publication.  Occa- 
sionally it  happens  that  the  head  of  an  organization  will  be 
BO  short-sighted  as  to  frown  upon  the  ambitions  of  his  subor- 
dinates. In  this  connection,  but  usually  he  will  be  found  to 
sympathize    with    their   aspirations,    realizing    that    anything 

crtditit''!'-     rii-.li-hed    by    them    reflects    credit    not    only 

upon  "  ■'■  but  upon  its  chief  as  well. 

A  cl...   .    ..  exposition  of  significant  results  will  go  a 

long  way  toward  winning  for  the  young  engineer  the  recog- 
nition not  only  of  his  employer  but  of  enginfi-rs  in  all 
branches  of  the  profession. 


Highway  Engineers  Wanted  for  U.  S.  Bureau  of  Public 
Roads  —The  V.  S.  Civil  Service  Commission  will  hold  an  open 
competitive  examination  for  highway  engineer.  Vacancies 
in  the  Buraii  of  Public  Roads.  Department  of  Agriculture,  for 
duty  In  the  field,  at  entrance  salaries  ranging  from  $1,200  to 
$2.*0O  a  year.  The  duties  of  this  position  involve  superin- 
tending the  construction  of  roads  of  various  types  throughout 
the  United  States  and  co-operating  with  State  Highway  Ue- 
parlraents  in  connection  with  the  provisions  of  the  Federal 
Aid  Road  Act.  In  addition,  appointees  will  be  called  upon  to 
Inspect  roads  and  investigate  road-building  materials,  admin- 
istrative organization,  and  methods  of  management;  to  in- 
spect roads  locally,  and  give  advice  in  regard  to  their  itnprove- 
menf.  etc.  The  work  will  also  include  inspection  and  review 
of  plans  and  specifications.  Applications  will  be  received  by 
the  Civil  Service  Commission,  Washington,  D.  C,  until  Sep- 
tember 9. 


Average  Costs  of  New  York  State  Highway  Pavements.— 
I  tie  following  tabulation  showing  the  average  costs  of  New 
York  State  pavements  are  abstracted  from  a  statement  made 
public  recently  by  the  State  Highway  Commission: 

r«T  mile 

16  ft. 

pavement. 

Minimum   t.ltuminous  pavement   on   sand  or  gravel >22.1SS 

.Minit>,.,,      ..    ..fr.r.-..i    ., .,.,^    lavement    ■■t.-i 

H  -on  <-Iay  f»r  loam  

t'  liavemtnt    

«li>.^  -  ■-  '■■»•  -i.  >  ■■ncrete  foundation   _   ...t 

Brick  on  conor»^t»'  loundation .S2.&t(7 

The  cost.<!  were  compiled  by  the  division  engineers  of  the 
nine  divisions  of  the  state.  The  figures  given  above  are  the 
average  for  the  nine  divisions.  The  prices  cover  the  pave- 
ir.ent  only,  and  do  not  include  grading,  culverts,  drainage, 
trade,  rail.  etc. 
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Ritiiminous  Surface  Treatment  for 
Heavy  Traffic  Gravel  Roads 

The  State  Highway  I'oiiiniission  of  .Maine,  of  wliicli  I'aui 
Sargent  is  Chief  Engineer,  has  under  Its  care  a  cousiderHblo 
mileage  of  gravel  surfaced  state  highway  which  carries  ex- 
cessive motor  vehicle  trafflc.  On  one  of  these  roads,  for  in- 
stance, official  counts  have  shown  as  many  as  5,500  motor 
vehicles  passing  a  given  point  in  the  12  hours  from  7  a.  m. 
to  7  p.  m.  This  number  was  a  daily  average  for  one  week. 
The  sections  subjected  to  heavy  traffic  have  been  given  a 
bituminous  surface  treatment  in  order  to  preserve  them. 
The  method  employed  Is  outlined  as  follows  In  the  report 
of  the  State  Highway  Commission  for  lyi'J: 

Surface  treatment  can  only  he  successfully  aiiplled  to  a 
clean,  well  bonded  surface  having  a  true  cross  section.  The 
first  step  Is  the  distribution  of  clean,  course  and  sharp  sand 
along  the  shoulder  of  the  road  in  piles  about  :!o  ft.  apart, 
using  about  40  to  50  cu.  yd.  per  mile.  This  sand  is  used  to 
cover  the  bituminous  material  after  it  has  been  spread  upon 
the  road.  The  next  step  Is  to  thoroughly  clean  the  surface 
with  a  horse  sweeper  and  hand  brooms,  in  this  way  remov- 
ing all  dust  and  loose  material.  The  bituminous  Miaterial 
is  then  spread  from  a  pressure  distributor  tank  mounted 
either  on  an  automobile  truck  chassis  or  drawn  by  horses. 
The  amount  of  bituminous  material  per  square  yard  of  sur- 
face depends  on  the  condition  o'f  the  surface  and  as  a  gen- 
eral thing  good  results  will  not  be  obtained  by  making  a 
uniform  distribution  over  the  whole  area  because  it  is  very 
rare  that  any  considerable  area  will  present  exactly  uniform 
conditions.  This  means  in  practice  that  more  or  less  ma- 
terial per  square  yard  must  be  used  according  to  the  condi- 
tion of  the  surface,  in  the  Maine  practice  the  amount  of 
bituminous  material  is  controlled  entirely  by  the  judgment 
of  the  man  In  charge  of  the  work.  He  rides  on  the  truck 
and  from  his  knowledge  of  the  conditions  delermines  the 
amount  of  pressure  to  be  applied  to  the  tank,  the  op<-nlng 
oi  the  valves  that  control  the  flow  of  the  tar.  and  the  speed 
of  the  truck.  On  new  surfaces  the  rate  of  distribution  will 
vary  from  0.4  gal.  to  'A  gal.  per  square  yard.  The  second, 
third  or  fourth  years,  the  application  may  be  as  light  as 
'<   gal.  per  square  yard  and  usually  Is  from  0.3  to  'j  gal. 

This  work  must  be  done  on  a  warm  day  and  on  a  dry  sur- 
face. It  traffic  conditions  would  permit  the  commission 
vsould  allow  the  bituminous  material  to  penetrate  the  sur- 
lace  six  hours  before  covering  with  sand,  but  it  has  been 
found  necessary  to  immediately  cover  with  sand  from  the 
I'iles  alongside  the  road  to  keep  the  bituminous  material 
liom  stripping  up  under  steel  lire  trafllc.  Furthermore, 
there  is  great  liability  of  automobiles  skidding  on  the  fresh 
bituminous  material,  and  this  is  another  reason  for  imme- 
diately covering  with  sand.  About  one-half  the  sand  is  im- 
medliitely  applied  and  during  the  next  three  or  four  days 
a  tew  men  are  left  behind  to  sand  spots  which  show  an 
excess  of  bituminous  material  as  they  appear.  This  means 
going  over  the  same  length  of  road  several  times.  It  is  very 
important  that  the  smallest  possible  amount  of  bituminous 
material  bo  used  that  will  presei^e  the  surface. 

Except  where  drainage  and  foundation  conditions  are  ab- 
solutely perfect  this  bituminous  surface  treatment  will 
break  up  the  following  spring.  It  is  very  necessary  where 
the  breaking  up  occurs  that  the  surface  be  reshaped  by 
using  the  road  machine  and  the  drag.  The  surface  must  be 
kept  in  shape  until  it  is  settled  and  bonded  when  another 
application  can  be  made  following  substantially  the  steps 
outlined  above,  but  using  less  bituminous  material. 

After  three  or  four  successive  annual  applications  certain 
portions  of  the  surface  will  become  wavy.  It  is  then  neces- 
sary to  break  the  surface  by  the  use  of  a  pressure  scarifier 
or  spike  tooth  harrow.  It  is  sometimes  necessary  to  plow 
short  sections  and  for  this  the  point  of  a  road  machine  blade 
may  be  used.  After  this  course  has  been  broken  up  it  must 
then  be  pulverized.  This  may  be  done  with  a  spike  tooth 
harrow  or  a  steam  roller  with  the  picks.  It  also  pulverizes 
more  or  less  under  travel.  The  pulverizing  process  can 
be  hastened  by  working  the  material  from  one  side  of  the 
road  to  the  other  with  a  road  machine,  letting  travel  break 
it  up  as  much  as  possible.  It  Is  usually  necessary  to  use 
a  road  machine  every  other  day  from  the  time  the  surface 
is  broken  until  the  road  Is  bonded  for  another  treatment 
The  more  this  material  Is  worked  over  the  more  campleteiy 
it  will   pulverize  and  a  hett^r  surface  wUl  be  presented  for 
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8ub:iequenl  ireatmont.  Immediately  prior  to  the  next  treat- 
ment the  surface  must  be  carefully  shap^.I.  It  may  be  neces- 
garv  al  this  time  to  add  a  little  binding  material,  preterably 
clav  but  care  should  be  taken  not  to  use  an  excess  of  clay. 
The' Maine  practice  has  indicated  that  a  quantity  of  tinely 
pulve'rlzed  clav  (pulverized  by  frost  action*  about  equal  to 
the  amount  of  sand  cover.  40  to  50  cu.  yd.  per  mile,  has 
riven  excellent  results  in  preparing  an  old  surface  for  re- 
treatment  The  retreatment  of  this  surface  after  being 
broken  is  exacllv  Identical  with  the  original  treatment,  be- 
rionlr.g  with  the  .^weenini:.  During  the  spring  of  1919  a 
considerable  mileage  of  road  was  broken  up  and  retreated 
a»  above  described   with  very  excellent  results. 

Rating  Local  Road  Superintendents 

An  int.'r.'stlng  iiu>tbod  i>t"  ratine;  th.^  work  accomplished 
by  local  road  superintendents  is  employed  by  William  G. 
TonkPl.  County  Highway  Superintendent  of  Allen  County. 
Indiana.     The  road  system  of  the  county   is  divided   into  W^ 
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Grading  of 
Road  Superintendents 

of  Allen  County,  Indiana 

The  four  U'luling  eli'iiu'iits  I'on- 
fiiioreil  in  maintaining  County. 
Highways  are: 

Ho.  1.  Grading,  Draggling  25'r 

No.  2.  Crown  and  Bermes 

of  Road  25% 

No.  3.  Ditches,  Draina^fe   251 

No   4.  Management  of 

District  -      -    25rc 


100? 


TOTAL 
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RASBT    O.    H0OA2T 

CoOQty  Attorney 

ASA  w.  OBOsvciroa 

Bnrroxor 

A.   O.   WeCOT. 
AoUtot 


Date ■ 


.19- 


Diitrict  No. 


Supt 

Graded  b; 
Rcnurks 


Blank  U««d  In  Grading  Work  of  District  Road  Superintendents. 

»)l.«trlrl«  each  of  which  Is  in  charge  of  a  superintendent.  The 
four  l'.-\<liTiK  flpmonta  considered  in  rating  the  work  of  these 
,ii4Ti,i  -luperlntendent.a  in  maintaining  the  county  highways 
N'o.  t.  grading,  dragging,  2.'i  per  cent;  No.  2.  condition 
-.vn  and  berms  of  road.  2.5  per  cent;  No.  :'.,  condition  of 
dlirhp?.  drainages  2.i  per  cent;  No.  4.  nian,Tgenient  of  dis- 
irlrt.  2r>  per  cent.  The  county  .'fuperlntendent  drives  over 
the  district."  evpr>-  day  and  decides  on  thn  proper  percent- 
agfii  to  be  given  on  each  of  the  above  elements.  The  grades 
arc  pabli.<ihed  each  month. 


1  of  this  year  1.974  projects  had  proceeded  to  the  stage  at 
which  plans,  specifications,  and  estimates  had  been  delivered 
to  the  Bureau  of  Public  Roads.  The  plans,  specifications, 
and  estimates  of  1.827  of  these  had  been  recommended  for 
Bpproval.  representing  lo.S4.i  miles.  Troject  agreements  had 
actually  been  executed  and  construction  work  was  in  prog- 
ress on  l..i69  projects,  totaling  11.9S7  miles.  In  addition, 
work  had  been  begun  on  about  100  projects  for  whrcli  agree- 
ments had  not  actually  been  signed,  thus  expediting  the 
progress  of  the  work  and  bringing  the  total  mileage  under 
C(nstruction  up  to  13,540.  The  summary  shows  that  a  great 
reduction  has  been  made  in  the  time  required  for  preliminary 
work  before  actual  construction  is  begun.  On  the  average 
the  states  have  submitted  project  statements  for  nearly  9.t 
per  cent  of  their  respective  allotments  and  have  entered  into 
agreement  to  construct  highways  w'hich  call  for  about  one- 
l;alf  of  their  Federal-aid  money.  The  projects  actually  com- 
pleted and  paid  for  are  comparatively  few,  but  they  are  ma- 
terially exceeded  in  number  by  those  which  are  practically 
completed.  California,  Delaware,  Illinois.  Idaho,  Indiana, 
Iowa,  Kansas,  Louisiana,  Maine,  Maryland,  Minnesota  Ne- 
braska. New  Hampshire.  New  Jersey,  North  Carolina.  Ohio. 
Oregon,  Pennsylvania,  Rhode  Island,  I'tah,  Washington,  West 
Virginia  and  Wyoming  have  each  submitted  approved  project 
statements  for  all  or  nearly  all  of  their  allotments. 


3,450  Miles  of  Federal  Aid  Under  Construction  on  May  1. — 

Tti"    r,-ii.-irKable   rate   at    which    the   number   of    Federal-aid 

t  ng  projerlH  has  Increased  since  the   w:ir  Is  shown 

ii  .       lary  relating  to  all  such  work  from  Sept.  :!0,  1916, 

to  April  .10.  1920.  which  has  been  prepared  by  the  Bureau  of 

fi:!.!:r   n.^td".  I.'nited  States  Department  of  Agriculture.    On 

date  the   states   had    Hied    with    the   bureau    2,885 

■.inpnl/i.  of  which  2,790  had  been  approved,  repre- 

illes  if  highway.    The  tot.ils  on  April  SO.  1919, 

■■■'   rh.in    onp-thlrrl    flip^tf   itniouii)^       t'r,   to   May 


Engineering    Societies    Asked   to   Endorse 
Classification  and  to  Discuss  Compen- 
sation Proposed  by  Engineering 
Council  Committee 

The  Clas.'iification  aiul  {'oiiipensatiou  Committee  of  Engi- 
neering Council  over  the  signatures  of  Arthur  S.  Tuttle, 
Chairman,  and  Charles  Whiting  Baker,  Secretary,  on  June  9 
addressed  a  letter  to  the  secretaries  of  each  of  approximately 
100  national  or  local  engineering  and  other  technical  so- 
cities,  asking  formal  endorsement  by  the  governing  body  or 
by  the  society  as  a  whole  of  the  classification  adopted  by  En- 
gineering Council  to  the  end  that  it  may  become  generally 
recognized  and  put  into  effect.  As  to  the  suitability  of  the 
scale  of  compensation  and  the  employment  policy  tentatively 
suggested,  the  committee  desires  an  expression  of  views  both 
of  the  societies  and  of  individual  n\embers   thereof. 

Through  the  medium  of  their  society  publications  or  some 
other  convenient  means,  the  secretaries  are  requested  to 
urge  the  members  to  report  to  the  committee  any  action 
taken  to  increase  compensation  or  to  adopt  the  standard 
classification.  The  committee  proposes  to  act  as  a  clear- 
ing house  for  receiving  and  giving  out  such  informal  ion  to 
any  group  of  engineers  for  use  in  discussing  thesi^  inatters 
with  authorities  who  have  the  responsibility  for  fixing  com- 
pensation. "Through  co-operative  action,"  the  committee 
states,  "the  effectiveness  of  the  work  done  toward  increasing 
compensation  can  be  materially  advanced." 

To  date  several  societies  have  taken  action  in  regard  to 
this  matter.  The  Municipal  Engineers  of  the  city  of  New- 
York  on  May  2fi,  1920,  endorsed  the  cla.ssification  and  adopted 
a  schedule  providing  for  compensation  at  a  rate  of  approxi 
niately  20  per  cent  .greater  than  that  tentatively  suggested 
by  P^ngineering  Council's  Committee.  The  classification  has 
been  closely  followed  by  the  Congressional  Joint  Commis- 
sion on  Reclassification  of  Salaries  in  its  recommendations 
concerning  engineers  in  the  Federal  service.  It  was  ap- 
proved on  April  13.  1920.  by  the  executive  committee  of  the 
American  Society  for  Testing  .Material.  The  Boston  Society 
of  Civil  Engineers  made  the  endorsement  of  the  tentative 
schedule  of  compensation  the  subject  of  a  letter  ballot  by 
the  full  membership,  which  is  now  being  canvassed. 

The  committee  has  been  reorganized  and  is  now  made  up 
as  follows:  Arthur  S.  Tuttle.  Chairman,  Deputy  Chief  En- 
gineer, Board  of  Estimate  and  Apportionment,  1347  Municipal 
Bldg.,  New  York;  Charles  Whiting  Baker,  Secretary.  Von- 
sulting  Engineer,  31  Nassau  St.,  New  York;  Frederick  W. 
Cappelen,  City  Engineer,  City  Hall.  Minneapolis,  Minn.; 
Philip  P.  Farley.  Consulting  Engineer.  Borough  Hall.  Brook- 
lyn, N.  Y.;  O.  C.  Merrill.  Chief  Engineer,  Forest  Service. 
Washington,  D.  C;  C.  A.  Morse,  Chief  P^ngineer,  C.  R.  1.  & 
P.  R.  R.,  La  Salle  St.  Station,  Chicago,  111.;  M.  M.  O'Shaugh- 
nessy,  City  Engineer,  City  Hall,  San  Francisco,  Cal.;  R.  S. 
Parsons,  General  .Manager,  Erie  R.  R.,  50  Church  St.,  New 
York:  and  Edmund  I.  Mitchell,  Assistant  Secretary,  29  W. 
?9th  St..  New   York. 
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Present  Status  Federal  Aid   Funds 
for  Road  Construction 

When  the  Coiisrc-is  of  the  L'nitii!  States  made  the  flrHt 
appropriation  for  Federal  Aid.  ont-  ut  the  provlsionx  enacted 
was  that  the  tunds  appropriated  l»r  an.v  glvt-n  tlsi'al  year 
must  be  taken  up  within  that  fiscal  .vear  or  the  next  one  suc- 
ceeding. It  therefore  transpires  that  once  every  year  the 
nuestlon  is  raised  as  to  whether  all  of  the  funds  that  have 
been  made  available  have  been  ab.sorl)ed  by  the  states.  Dur- 
ins  previous  years  this  nuestlon  has  ln-en  of  comparatively 
little  importance  because  the  amount  ot  Federal  .\ld  was  ml- 
etively  small  and  the  probability  of  any  slate  falllnK  to  lake 
up  its  share,  remote.  However,  when  CouRress  added  to  the 
original  appropriation  the  sum  of  $21111, (iiio.noii  of  which  |£0.- 
OVU.O<*0  was  made  available  for  the  fiscal  year  U)19,  and 
tberefore  had  to  be  taken  up  prior  to  July  1,  1920,  a  real  test 
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Of  the  ability  of  the  states  to  absorb  Federal  .Md  funds  was 
established.  It  is  therefore  not  without  significance  that  the 
States  have  taken  up  these  funds  more  promptly  than  the 
smaller  gums  Available  during  any  previous  year  and  that  on 
June  IB.  the  Chief  Kngineer  of  the  Bureau  of  Public  Roads 
si.Ened  the  last  plans  and  estimates  needed  in  order  to  ab- 
orb  the  full  allotment  for  the  last  State  in  the  I'nion. 

Table  I.  which  shows  the  amount  of  Federal  Aid  funds  so 
far  covered  by  plans  and  estimates.  Is  also  of  interest  be- 
cause it  shows  that,  not  only  has  all  of  the  Federal  Aid  which 
had  to  be  covered  prior  to  July  1.  been  covered,  but  that  a 
very  large  part  of  the  1920  funds  have  also  been  covered.  In- 
deed, this  table  shows  that  eight  of  the  States  have  taken  up 
all  of  the  funds  available  prior  for  July  1  and  that  seven  of 
these  have  obligated  a  portion  of  the  funds  that  do  not  be- 
come available  until  after  the  first  of  July 

Some  impression  of  the  rate  at  which  Federal  Aid  Is  be- 
ing requested  may  be  secured  from  the  following:  During 
.\pril  new  projects  were  submitted  which  called  for  Federal 
Aid   amounting  to   $9.779.8.57.  and   plans  and   estimates  were 
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approved  that  called  tor  $S.i>14.»49  of  Federal  .\ld.  In  .May 
new  projects  were  presented  tor  approval  that  called  for 
tT.719.t;S9  of  Federal  .Md  and  plaii.s  and  estimates  were  sub- 
mitted on  previously  approved  projects  which  rei|Uired  $1G.- 
056,872  of  Federal  Aid.  During  the  first  half  of  June  new 
projects  were  submitted  askinc  Federal  .\ld  to  the  auiuunt 
of  $3,757,701  and  plans  and  specilicatluus  were  approved  by 
the  Chief  Engineer  calling  for  Federal  Aid  to  the  amimnt  of 
$7.8;!2.03O. 

This  volume  of  business,  amounting  at  times  to  the  han- 
dling of  reiiuests  for  Federal  .\id  that  amounted  to  more  than 
il.oou.iion  a  day,  has  been  transacted  by  the  ofllce  of  the  Chief 
iCi:gineer  without  the  slightest  delay  and  without  oinlttinK  in 
any  case,  the  necessary  examliuitUm  and  coiTectlon  of  plans. 
.X  still  better  conception  of  the  work  of  the  Bureau  of  I'ubllc 
Itoads  and  of  the  urganlzalion  which  has  now  heen  developed 
can  perhaps  b»  had  from  the  fact  that  while  this  work  was 
being  looked  after  the  Bureau  was  also  giving  attention  to 
the  construction  of  more  than  l.siio  projects  involving  the 
building  of  some  18.000  miles  of  Improved   highways. 


Proposed    .Specification   for  .Saiul-(;iay 
Mixtures  for  Hijihway  Surfacing 

The  Committee  on  Koad  .Materials  ot  the  American  .Soi-iety 
tor  Testing  Materials  presented  at  the  recent  annual  meet- 
ing of  the  society  a  spccilicatton  for  natural  or  artificial  sand- 
clay  mixtures  for  highway  surfacing.  The  specification, 
which  was  submitted  as  tentative  only,  covers  sand  clay 
and  mixtures  of  sand  clay  and  gravel  containing  not  more 
than  "ill  per  cent  of  material  over  V4  In.  In  size.  The  charac- 
ter and  grading  of  the  material  are  described  as  follows  in 
the  specification: 

The  sand-clay  shall  be  composed  of  either  a  naturally  oc- 
curring or  arlitlcially  prepared  mixture  of  hard,  durable, 
preferably  angular,  fragments  of  sand,  together  with  silt  and 
clay  with  or  without  gravel,  and  shall  be  free  from  an  excess 
of  feldspar  or  mica. 

(a I  When  tested  by  means  of  laboratory  sieves  and  screens 
the  sand-clay  or  gravel  shall  meet  the  following  ri-qulrementH 
for  grading: 

(b)  The  material,  if  any,  retained  on  a  '*-ln.  screen  shall  be 
uniformly  graded  from  the  maxinnim  size  present  to   Vi   in. 

(c)  The  material  passing  a  'i-ln.  screen  shall  meet  the  fol- 
lowing requirements: 

_       ,  .  I ■■•r  cent. 

Total  sand   50  to  80 

hand  over  uO-mesh' if,  to  50 

^I't     5  to  20 

*^'«y     15  to  30 

"Ij'or  nprcincntlons  for  this  sieve,  see  Standard  Method  for 
.M  iki'iK  a  .Meehunlcal  Analysis  of  Sand  or  Other  Fin.-  lllKhwny 
.^tnlerlal.  i-xiept  for  Fine  AKKreKaieH  fsed  In  Cement  I'oncrete 
(f>.).  19U  nook  of  A.  .S    T.  .M.  Standards,  p.  663. 


Index  Numbers  ot  Wholesale  Prices  in  United  States  in 
May.  1920.  llelow  are  shown  the  Index  numbers  of  whole- 
sale prices  In  the  I'nited  .States,  by  groups  of  commodities, 
as  computed  by  the  V.  S.  Bureau  of  Labor  Statistics.  The 
llgures  for  .May  are  preliminary  and  subject  to  revision.  The 
base  used  In  computing  these  Index  numbers  is  the  average 
for  the  calendar  year  19i:!: 

INDICT   Nl  .MBEKS  OF  \VH(  "I.F.SAU:   IKICKS.    HV   liRoIl'.S  OP 
r'O.M.MODITIKS. 
(1913    i«iuals    100.) 
Grocp.  .Mny    ,920. 

Farm  products  244 

Food,    etc ',',.'.'.'.'.'.'.  287 

(■|i,th.'<  and  rlothlnc 347 

l-'uej  and   llKhlInK    '.  i3B 

M»-tu]  and   metal  products    J93 

l.,uinh'r  and  hulldlnK  mnterlaH 341 

■"'hemM-ali*  and  fIniKH  215 

Ilousi'-furnlshInK  cooiIh '. .  .    .  339 

.Miscellaneous    ]  246 

All  rommoditiea   .*.!!!!!]*..*".!  272 

As  measured  by  changes  In  the  Index  numbers  for  the  12 
months  from  May.  1919.  to  .May.  1920.  farm  products  Increased 
1.7  per  cent  In  price,  food  34  per  cent,  and  cloths  and  cloth- 
ing 52.2  per  cent.  During  the  same  time  fuel  and  lighting 
Increased  40.7  per  cent,  metals  and  metal  products  27  per 
cent,  and  lumber  and  building  materials  107.9  per  cent  in 
price.  Chemicals  and  drugs  increased  20.1  per  cent,  house- 
furnishing  goods  56.2  per  cent,  and  miscellaneous  commodi- 
ties. 15.5  per  cent  In  average  price.  All  commodities,  con- 
sidered In  the  aggregate.  Increas«l  31.4  per  cent  in  price. 
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Eufiiiiccri))!}  and  Contracting  for  July  7,  1920. 


lnter»Ute  Commerce  Commission  Needs  Engineeps— The 
irmted  States  Civil  S.-rvlee  Commission  states  that  the  In- 
torstalp  Commerce  Commission  is  making  evei^-  effort  to  ex- 
tK-dite  the  valuation  ot  common  carriers.  The  importance 
o(  hurnlnK  this  work  Ls  evident,  in  view  of  the  law  which 
provided  for  the  return  of  transportation  properties  to  pri- 
vate control  and  which  specities  that  the  Interstate  Com- 
mer...  Commission  shall  adjust  rates  so  as  to  insure  a  fair 
return  upon  the  aKKregate  value  of  the  railway  property  ot 
carriers  the  basis  lieinc  the  valuation  made  by  the  Com- 
mu-ilon."  It  is  stated  that  the  office  technical  force  of  the 
Commls«lon  Is  now  engaged  In  the  computation  and  assembly 
of  th.'  larsje  amount  of  data  furnished  by  the  field  engmeers. 
For  this  office  work  the  Commission  needs  architects  and 
engineers  (civil,  mechanical,  electrical,  structural,  signal, 
Iclogrnph  and  telephone).  Senior  architects  and  engineers 
»re  offf-red  entrance  salaries  from  $2,100  to  $2,700  a  year; 
Junior  engineers.  $720  to  $1,920;  junior  architects.  $1,320  to 
$l.i'2".  Rodmen  and  chalnmen  at  $720  to  $1,080  will  also 
be  appointed  In  the  field  and  office  forces.  Employes  are 
given  a  daily  allowance  for  subsistence,  as  well  as  transpor- 
tation »>.\penses.  when  away  on  official  business,  and  are 
also  allowed  the  increase  ot  $20  a  month  granted  by  Con- 
p-ess.  The  Civil  Servicr.  Commission  will  receive .  applica- 
tions for  those  positioi:  rther  notice. 


Personals 


Chinete  to  Build   Roads   in  Shantung   Province.— .\  plan   is 
underway  for  building  within  Shantung  a  system  of  highways 
to  be  used  by  an  automobile  truck  service  in  connecting  all 
Important   centers.     It   also   is   proposed   to   deepen   and   im- 
prtn..  waterways  so  that  these  roads  and  streams  will  afford 
to     the     Chinese     of     the     province     a    transportation    sys- 
tem    that     will     place     them     on    an    equal    footing    with 
th.     I.,;.inese  who  now    control   channels  of  communication. 
•    direction  of  T'and  Enliand.  a  graduate  of  Purdue 
v.  who  has  been  made  director  of  the  newly  created 
:  Roads  and  Waterways  in  Shantung,  active  survey- 
in  connection  with  the  project  has  been  started  out 
and  present  plans  contemplate  the  building  of  1,600 
.    highways   and   the   deepening  of  the    Hsiah   Ch'lng 
River.    The  purpose  is  to  weave  all  important  cities  of  the 
r-  .'.  ir.(  (•  into  a  unified  transportation  system.    A  scheme  of 
to  can-)-  out  the  big  project  by  which  the  funds  to 
.rk    will    be   supplied   in    part   by    merchants,   land 
^iiers  to  be  benefited  and  In  part  by  the  provin- 
^        •  nt.  according  to  official  announcement,  has  re- 
ceived widespread  endorsement  throughout  the  province. 


Cost   of   Grading    Dirt    Roads    with    Tractor   and    Grader. — ■ 

F.i.-tii  ro  i.!  L-rading  in  Elk  County,  Kansas,  is  being  done  this 

county  owned  tractor-grader  outfit  at  a  cost  of 

r  mile.     The  tractor,  a  40-80,  cost  $4,000,  and 

!or  cost  $900.     The  roads  are  built  to  an  aver- 

!»  with  shoulders,  and  1  to  1  slopes.    The  outfit 

I  mile  to  1  mile  in  an  8-hour  day,  the  mileage 

n  Hiiil  inndltlons     The  cost  of  the  work  is  as 

follows  ' 

Per 
8-hr.  day. 

$12.00 

10.00 

to  and  from  work  3.00 

S2i.nn 

C.  F.  Osbom  Is  County  Engineer. 

E-  -Q  Society  to  Assist   in   Geological   Study. — Upon 

»b'  of    \v     n.    Dennis,    chairinan    ut    the    Oregon 

Ccnlogy    Commission,    the    American 

rs.  Oregon  Chapter,  has  appointed  a 

a.^.-..  1    the   bureau   in   making   a   study   of   the 

tPF  I.nkf  Naiinnnl  Park,  and  later  in  publishing 

"d  for  the  special  use  ot  the 

.'od    by    the   Oregon    Chapter 

^-isistant  city  engineer  of  Port- 

•nsuHing  engineer,  Porlland. 

Obituaries 

of  snn  r.afaol.  Cal.,  died  June 
'   '  town.   O.,   died  June 


H.  D.  Chapman  has  boen  appoint. -li  city  engineer  and  superin- 
ttnii.nt  lU   stre.ls  of  Uichniond.   Talif. 

R.  E.  Royall  has  been  appointed  associate  professor  ot  highway 
engineerinj,-  in    NWoshinston   and   Loo   Cniversity. 

Oscar  F.  Bellows  of  Newark.  N.  J.,  has  been  appointed  assistant 
enginoor  oi'  the  Now  York  and  New  Jersey  Bridge  and  Tunnel 
Commission. 

Col.  John  F.  Stevens  has  been  decorated  by  the  Chinese  Gov- 
ernment in  recognition  ot  his  services  as  head  of  the  Interallied 
Technical  Board. 

M.  C.  Polk,  for  the  past  17  years  County  Road  Ensineer  or 
County  Surveyor  of  Butte  County.  Calif.,  has  resigned  and  will 
engage   in   private  practice. 

Geo.  K.  Ames  has  resigned  as  assistant  engineer  and  office  engi- 
neer of  the  Florida  State  Hoad  Departniont.  and  will  engage  in 
private    riaetice    with   offlce   at    Tallahassee.    V\a.. 

Joseph  McCarty,  H.  Killian.  L.  McCarty  and  G.  J.  Flanagan 
havo  oi};ani/;.d  thi  Joseph  McCarty  Construction  Co.  of  Kau- 
Uaun.i.  Wis.,  and  will  engage  in  paving  and  reinforced  concrete 
v\'ork. 

Harry  G.  Perrlng,  who  has  been  the  resident  engineer  in  charge 
of  the  Capitol  Park  extension  improvements  (Harrisburg,  Pa.), 
has  resigned  to  become  a  member  of  the  city  engineer's  staff  of 
Baltimore. 

A.  Burton  Cohen  has  resigned  as  concrete  engineer  for  Dela- 
wari .  Ijackawanna  &  Western  R.  R.  to  enter  private  practice  as 
consultin;,'  onginoor,  with  offices  at  1  .Madison  Ave..  New  York  City. 
He  will  spoci>»iizo  in  reinforced  concrete  design  and  construction 
bridges,   buildings  and  railroad   structures. 

Prof.  A.  A.  Potter  has  been  ajjpolnted  dean  of  engineering  at 
Purdue  University.  He  is  a  graduate  of  the  Massachusetts  Insti- 
tute of  Technology.  .\t  present  he  is  consulting  engineer  for  the 
Kansas  board  ot  administration  in  connection  with  the  purchase 
of  engineering  ni.aterials   for  all  state  institutions. 

E.  P.  Neuschwander,  assistant  engineer  on  construction  of  New 
Y'ork  state  barge  canal,  has  been  appointed  assistant  engineer  in 
the  designing  department  of  the  New  Y'ork  Bridge  and  Tunnel 
Commission  and  the  New  Jersey  Interstate  Bridge  and  Tunnel 
Comniis.sion.  with  office  in  the  Hall  of  Records,  New  York  City. 

Arthur  E.  Loder,  general  inspector  of  the  t'.  S.  Bureau  of  Public 
Roads,  with  headquarters  at  Washington,  D.  C.,  has  been  appointed 
District  Engineer  for  the  Bureau,  with  headquarters  at  Mont- 
gomery, Ala.,  to  have  charge  of  the  southeastorn  district,  compris- 
ing the  states  of  South  Carolina,  Georgia,  Florida,  Alabama.  -Mis- 
sissippi  and   Tennessee. 

John  Emprie,  resident  engineer  on  the  construction  of  the  Otta- 
wa-Prescott  Highway,  with  headquarters  at  Kemptville.  Ont., 
leaves  shortlv  for  Western  Ontario,  where  he  will  assume  sim- 
ilar duties  on  the  London-Sarnia  section  of  the  Provincial  High- 
way. He  is  succeeded  at  Kemptville  by  Lt-Col.  Earchman,  who 
commanded  a  construction   battalion   in   France. 

Roy  M.  Green,  professor  of  highway  engineering  at  the  Agri- 
cultural and  Mechanical  College  of  Te-xas.  has  resigned  his  position 
with  th.>  college  in  order  to  become  president  and  manager  of  the 
Western  Laboratories  at  Lincoln.  Neb.  Western  Laboratories  will 
take  over  the  consulting  and  testing  practice  of  Clark  E.  Mickey 
of  Lincoln.  Neb.,  and  will  specialize  in  the  testing  and  inspection 
of  all  kinds  bf  building  materials  and  operations. 

Doctor  F.  H.  Newell,  head  of  the  department  of  civil  engineer- 
ing at  the  Universit\  of  Illinois  and  past  president  of  A.  -V.  E., 
will  serve  as  director  of  field  forces  of  the  American  Association 
of  Engineers  during  the  summer  months.  Doctor  New-ell  will 
spend  a  large  proportion  of  his  time  in  traveling  and  will  assist 
the  chapters  in  solving  their  problems  of  organization  and  expan- 
sion and  assist  them  to  prepare   for  rendering  greater  service. 

Willlatn  G.  Thompson  has  resigned  as  state  highway  engineer 
of  New  Jersev,  to  engage  in  private  practice.  :Mr.  Watson  G. 
Clark  of  T»nanv,  a  former  member  of  the  htate  Highway  Com- 
mission, has  bee"n  tehiporarlly  appointed  consulting  engineer  with 
full  power  of  state  highway  englnr^er.  Mr.  Thompson  was  on  the 
engineering  and  construction  staff  of  the  Panama  Can.al  from 
1905  to  lOiO  From  .\pril.  IftlT.  to  April.  miS.  he  was  assistant 
state  hichwav  engineer  of  Now  .lersey  and  on  April  1.  1918  was 
appointed  to  his  present  berth  on  recommendation  of  State  Engi- 
ne«-r  Goethals.  Mr.  Clark  is  an  .engineer  with  offices  at  Tenatly 
and  Edgewater  and  In  New  Y^ork  City. 

David  Young,  John  Ferris.  -Teorge  Paddock  Walter  F  W'hitte- 
more  George  L.  Burton.  William  J.  Kirby  and  Thomas  E.  Collins 
have  been  appointed  members  of  thr  new  State  Highway  Com- 
mission of  New  Jerrey.  Mr.  Young  is  an  engineer  and  a  former 
vice-president  and  general  manager  n(  the  old  North  Jersey 
strppt  R.ailw\v  Co.  now  a  part  of  the  Public  Service  Railway  Co. 
He  now  devotes  most  of  his  lime  to  farming.  Mr.  Farrls  is  a 
memhcr  of  the  firm  of  Stillman.  Delahanty  .>i  Ferris  contractors 
Mr  Paddock  is  president  of  the  Paddock-Zusi  Motor  Co..  of 
Newark  Mr  Whitt.^'moro  is  an  engineer  and  was  engaged  in 
supervising  the  construction  of  the  North  German  Lloyd  Piers  at 
Hoboken.  Mr.  Burton  is  a  lawyer  and  was  a  memlier  of  the 
\°semblv  in  1913  and  19M.  Mr.  Kirby  is  an  iron  manufacture:', 
ilr.   Collins   is  city  engineer  of  Elizabeth. 


Industrial   Notes 
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Chain  Belt  Co..  Milwaukee.  Wis..  anm.uno«s  the  appointment  of 
the  Clifford  Waterhouse  Company  of  Ja<  kson.  ^Uss..  as  exclusive 
agent  "for  Re"  Concrete  Mixers  and  Pavers  in  Central  Mississippi, 
a  territory   which    has   recently    been    opened. 

Pewitt  Cl.nton  Grove,  past  vice  president  of  the  Jechnical  Pub- 
licitv  Axscc'ation.  has  become  advertising  manager  "f  the  Waw- 
Krio'x  CO..  of  Pittsburgh.  Mr.  Grove  ..mceexls  «««^se  Land  who 
resigned  Julv  1st  to  enter  the  agency  field  as  head  of  the  lecn 
nkal  Publicity  Co..  of  Pittsburgh.  Mr.  r;,ove  came  to  the  Blaw- 
Knox  Coi'panv  frim  the  H.  S.  Cameron  Pump  Co..  a  .subsidiary 
of  the  IngerVoll-Rand  Co..  where  he  was  in  charge  of  the  adver- 
tising depanment  Previous  to  that,  he  handled  the  advertising 
of  mining  machlnerv  and  other  equipment  for  the  Ingersoll-Rand 
Co  For  eirhtvear.=.  before  this  he  was  advertising  manager  of  the 
Delhi  Manufacturing  Co.,  of  Klizal.ethpnrt.  He  was  chairman  of 
the  executive  committee  of  the  Elizabeth  Advertising  -^ub.  An- 
other new  man  in  the  Blaw-Knox  advertising  department  is  Leo 
Robin,  a  former  newspaper  editor  of  Pittsburgh  ,who  >"  con"«o- 
tlon  with  ether  duties  is  editing  -Blaw-Knox  Life,  the  company  s 
house   organ. 


(26!, 


Waterworks  and  Hydraulics  Monthly  Issue 

ENGINEERING  ^--  CONTRACTING 

Publitbed  by   Engine«riii(  &  Cootracting  Publithmg    Co.,    608    Soulb    DMrborn    St.,    Cbtcago. 

Halbebt   p.  Oillette.  P'fiuient  ami  Editor  Lewis  S.   Loler,    VuePrenJmi  dnd  Genera!  Miinaier 

New  York  Office:  701  Woolworth  Bldg..  RlCUAKO  E.  BaowN.  Eastern  Manate' 

Cleveland  Office:  Room  413  Engineers'  Bldg..  Leo  Ehlbbbt.  Manager 

The  four  rotated  special  monthly  isiues  and  4  quarterly  issues  of  E.  &  C  (32  in  all)  entirely  cover  the 
civil  engineering  and  contracting  field  at  $4.00  a  ye«r.  Any  one  of  the  four  special  monthly  issues 
m«y  be  subscribed  for  as  a  monthly  at  $1.00  a  year.  The  special  quarterly  issues  relate  entirely  to 
foreign  engineering  and  construction  practice.  The  articles  in  the  first  two  issues  of  each  month  com- 
pletely cover  the  municipal  engineering  and  contracting  field.  The  arliclei  m  the  first  and  fourth 
issues  of  each  month  completely  cover  county  engineering  and  highway  engineering  and  contracting. 
The  arllclu  in  the  3rd  and  4th  issues  of  each  month  completely  cover  steam  and  electric  rai  way 
location,  design  and  construction.  See  the  "masthead"  on  the  first  page  of  the  Weekly  News  Section 
for  information  about  our  weekly  contract  news. 


Roads   and   Streets— I»t   Wednetday 

ift)    Roada  <c>    Str4«i?t   CivanlDf 

Cb>   Btr»«cs  '>!>    Municipal    MUoUanlo 

i«)    Uanag'^ment    and    OlUce 
8]rat«m 

Watarwork*  and  Hydraulica — 2nd  Wadnesday 


(a)  Watvrworka 

(b)  8<w>:r«  and  Sani- 

tation 

<•!     Management    and    Offlca 
Syatam 


cl    Irrigation  and   Dralnag* 
d>    Power   and   Pumping 


Railwayi   and    Escavation — 3rd   Wednagday 

<ai    Excavation  cl    guarrlo  and    Pn» 

ibi    Management    and         id)    titram    Kallwaya.   Con- 
Offlce    Syatem  atruction  and  Malntanaoce 

I  e)    Electrlo    Railway    Conitructlon 
and    Maintenance 

Building*   and    Structure*— 4th   Wedne*day 

a)    Bulldlnga  'd)    Mlacellaaeoua  atructurea 

bl    Brldgea  ">    Propertlea    of    Materlala 

ic)    Harbor   Structuraa  (>    Management    and    Offlor 

Syatem 


Copyright.     I»t0.    by     the    Knglneerlng  and    Conlrartlng     l-uhll.liln*     (ompan.i. 
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A  Public  Servant  Who  Has  Added 

Millions  to  National  Wealth  Yet 

Receives  Only  $250  a  Month 

fatiilallsni  (iroduces  iiietiualitius  iu  individual  Income  that 
are  often  unjust.  But  the  leveling  of  income.s  under  social 
Istlc  government,  if  not  actually  unjust,  may  at  least  be  un- 
economic, for  the  absence  of  prizes  for  meritorious  achieve- 
ment icrtHinly  retards  economic  progress.  All  governments 
arc  in  some  measure  socialistic.  Rarely  does  any  govern- 
iiienti.  reward  its  best  brain  workers  in  a  manner  comparable 
wllb  the  rewards  securable  in  private  life.  The  result  is 
decreased  inventiveness.  To  such  an  extent  is  Ingenuity  sup- 
|it!<8e<l  by  lack  of  governmental  rewards  that  it  is  a  cora- 
■i.on  saying  that  no  public  employe  has  ever  produced  a 
uutoworthy  invention.  While  this  is  an  e.xaggeralion.  never- 
theless It  is  sufficiently  close  to  the  truth  to  cause  no  sur- 
prise when  we  do  occasionally  read  of  some  really  important 
i.iiprovement  made  by  a  public  servant. 

Th<»  Literary  Digest  recently  told  of  the  development  of  a 
leniaikable  variety  of  wheat  by  Dr.  Charles  K.  Saunders,  of 
ti-.-ada.  His  father  had  begun  experimental  crossbreeding 
of  wheat  In  1888.  and  by  1901  had  produced  58  new  varieties. 
In  l!tO,T  the  son.  Dr.  Charles  E.  Saunders,  took  up  the  task 
where  the  father  and  brother  had  ended,  and  in  1904  pro- 
di'fd  the  long  sought  variety  which  is  called  Marquis. 
About  three-fourths  of  the  wheal  now  grown  in  Minnesota 
and  ."Ni.rtL  Dakota  is  Marquis,  and  it  is  widely  grown  In  Can- 
ada. "Itr,  supreme  merit  is  its  capacity  for  quick  maturity," 
it.-;  growing  period  averaging  only  115  days,  thus  enabling  It 
'o  e.scape  droughts  and  early  frosts. 

.Marquis  or  a  <l<Tlvallvc  thereof  h.ux  won  the  International  prire 
as  the  Ix-st  .«rrins  wheat  for  seven  successive  years.  Every  year 
the  vnhini.-  <>(  its  crop  shows  a  hUK.-  increase,  and  It  Is  a  question 
whether  nature  has  ever  before  been  able  to  parallel  the  exaitiple 
of  vegetabl-  fecundity  shown  In  ttr*  millions  of  Marquis  wheat 
pl.-ints  which  ripened  last  autumn  on  this  continent,  and.  l>e  It  re- 
membered, all  derived  their  origin  from  a  single  grain  of  wheat 
planted  at   Ottawa  as   recently   as    1S03.     Tet    when    Dr.   Saunders 


\v.l~     m.lklllK    the     tests    which     l.-.l     !<•     tll'-    illHrov«r>     cl     .\1.it.|1u>     lie 

»:i.v  vnloylnK  the  prlncily  siilury  of  |UP»  per  month,  and  today 
ttli.n  his  labors  have  enriched  this  continent  by  mlllloiiB.  an  eco- 
nomienl  covirnmenl  does  not  pay  him  more  than  »:f,noil  per  an- 
num. He  tuts  been  Inllnltely  more  valuable  to  Canada  than  any 
two  score  of  her  politicians,  but  the  senerul  public  Is  almost  un- 
.iware    of    his    existence. 

1  he  last  paragraph  is  quoted  from  a  paper  by  Prof.  A.  H. 
li.  Buller.  of  the  University  of  Manitoba.  Had  it  been  pos- 
Biiiie  lor  Dr.  Saunders  to  patent  his  "Invention"  of  this  re- 
!narkable  variety  ot  wheat,  he  could  have  made  a  great  for- 
tune e\ci\  were  his  royalties  but  a  small  percentage  of  the 
total  lesulting  economic  gain.  The  injustice  of  the  public  is 
such  that  he  probably  never  will  be  adequately  compensated 
for  hif  great  achievement.  But  entirely  apart  from  such  in- 
justice is  the  economic  foolishness  of  so  conducting  our  gov 
erniiicnts  that  superior  intelligence  must  seek  employment 
in  private  aflairs  if  it  is  to  receive  proper  reward. 

One  of  tht  fundamental  laws  of  scientific  management  is 
Me  payment  of  services  in  proportion  to  performance.  Fail- 
ure to  observe  this  law  is  at  the  bottom  of  most  of  the  pr-^- 
vailing  InetMciencv.  Occosionally  a  public  employe  like  Dr. 
Saunders  produces  results  that  seem  to  negative  the  truth  of 
this  law  of  management,  but  it  should  be  remembered  that 
for  ever>'  such  man  who  will  devote  his  entire  energy  and 
ability  to  public  service  regardless  of  recompense  there  are 
a  hundred   who  will   not 


The  Defective  Water-Powder  Law 

At  i.ist  the  long  illsciissed  water-pi)W<-r  bill  has  become 
a  law  We  fear,  however,  that  such  great  care  has  been 
taken  to  "protect  the  public  against  the  corporations'  that 
many  corporations  will  protect  themselves  by  not  risking 
their  money  in  water-power  developments.  The  new  law- 
provides  that  only  a  "fair  return"  shall  be  earned  upon  the 
actual  investment  in  a  power  project,  but  It  fails  to  guar- 
antee that  there  shall  be  a  "fair  return."  In  short,  it  is 
'heads  1  win,  tails  you  lose"  sort  of  a  proposition.  There 
are,  therefore,  only   two  conditions   under   which  a  corpora- 
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lion  U  likely  to  avail  itself  ol  the  oppoitiinily  lo  develop 
water-power  controlled  by  the  government:  First,  whero 
the  economif  risks  involved  are  practically  nil.  Seconal. 
where  the  .sale  of  the  power  is  a  relatively  .^mall  source  of 
proflt,  the  major  source  being  the  .sale  of  some  product  of 
the  power,  such  as  crops. 

It  Is  noticeable  that  the  few  heads  of  corporations  who 
have  horttoforc  uttered  any  approval  of  the  new  law  are  in 
<hart;e  of  companies  who  fall  under  one  or  the  other  of 
the  two  conditions  just  named.  I'or  example.  Henry  .1. 
Pierce,  president  of  the  Columbia  Valley  Reclamation  to. 
of  Seattle,  writes  approvingly  ol  the  new  law.  in  Klectrical 
World,  of  June  L'f..  But  Mr.  Pierce's  company  owns  100.000 
acres  of  arid  land  which  It  is  proposed  to  irriRate  by  pum),- 
Ing  with  hydro-electric  power.  Obviously,  such  a  company 
may  nell  be  pleased  with  the  new  law.  since  its  pro.lt  from 
developing  the  land  should  he  so  great  as  to  luake  it  a 
mutter  of  small  moment  what  are  its  rates  for  by-product 
sale  of  electricity. 

lH)ubtless  there  will  be  many  other  companies  similarly 
able  to  iake  advantage  of  the  opportunity  to  develop  watei- 
powcr  where  they  can  use  most  of  the  power  them- 
selves for  farming,  for  railroading,  for  mining  or  for  iiiani;- 
fbcturing.  But  su<'h  companies  will  be  in  the  minority,  com- 
pared with  those  that  sell  all  their  power.  It  is  these,  lat- 
ter companies  that  will  hesitate  about  putting  any  more 
capital  Into  plants  whose  maximum  net  earnings  are  to  be 
teld  down  to  the  commonly  allowed  ti  to  S  per  cent  for  re- 
turn, while  their  minimum  net  earnings  may  be  less  than 
nothing  at  all.  All  in  all  this  new  water-power  law  contains 
llttio  enough  to  enthuse  about  and  plenty  enough  to  re- 
gret. 


Civil  Engineers  as  Political  Econo- 
mists 

The  scientific  manager  oi  governmental  aft'a!rs  is  at  pres- 
ent conspicuous  by  his  rarity.  Professional  political  econ- 
omlstc.  seldom  hold  public  office,  their  main  occ\ipation  be- 
ing the  leaching  of  college  students.  But  here  and  there  -i 
civil  engineer  has  become  a  city  manager,  a  superintendent 
of  public  works,  or  even  a  state  governor,  and  wherever  this 
has  occurred  there  has  been  an  attempt  to  introduce  scien- 
tinc   methods. 

Other  than  engineers  there  is  no  large  class  of  scientlfic- 
aHy  trained  men  who  ere  at  all  likely  to  enter  the  political 
arena.  .-Xnd  among  engineers  none  are  so  apt  to  secure  po- 
litical positions  of  an  executive  nature  as  are  civil  engineers. 
We  believe,  therefore,  that  the  majority  of  practical  political 
*■< '  trained    scientists    in    charge    of    governmental 

a«l  on— will   ultimately  come  from  the  ranks  of  civil 

enKiii'>-i  Uig. 

The  Ifrm  political  economist  at  present  calls  to  mind 
only  the  professor  of  economics,  a  type  of  person  who  un- 
fortunately has  ordinarily  had  very  little  training  in  applied 
eronomics  of  any  sort.  The  books  written  by  such  'econ- 
oml«»«"  nro  long  on  doctrines  and  short  on  data,  strong  on 
•  b-  on   practice.     Their  theories,  moreover,  are 

"'■  .'     iiecause  of  their  failure  to  reduce  them  'o 

I'llhle  of  verification. 

age  p<diticHl  economist  delights  in  a  formula 
not  one  of  whose  terms  has  a  definite  nuantltative  value  as- 
signed lo  It.  What  cares  he  for  the  data  so  long  as  the 
doctrine  appear.<<  to  he  irrefutable?  His  Is  not  the  task  of  aj)- 
plying  »  theory,  but  merely  of  deducing  it.  And,  as  usuallv 
happens  In  such  cases,  his  theories  are  seldom  complete 
and  not   infrequenily  wrong  in   their  entirety. 

We  urgp  upon  civil  engineers  the  critical  study  of  the 
work-  nf  r"Hf!r;iI  ■  •  onfinilsts,  not  merely  with  a  view  to 
'  -  and  theories,  but  with  the  pur- 
the  science  of  political  economics 
The  entire  science  of  valuation  and 
■kinc  has  been  the  product  of  civil  and 
.1  single  development  of  It  being 
political  economists;  yet  this  scl- 
a  branch  of  political  economics, 
-is  and  cost  keeping  also  owes  it! 
it  lo  engineers,  as  Hatfield  (hlm;'elf  not  an 
'■'-  ■ 'les    in    his    •■.Modern    Accounting."      Yet    cost 

anal..sis    and    .-ost    keeping    are    essential    to    any    form    of 
broadly    .«clenilfic   manaeement.    be   It   industrial   or    political. 
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The  science  of  ■management."  a  term  coined  by  a  civil  en- 
gineer, was  not  only  an  engineer's  conception,  but  almost  its 
entire  development  is  attributable  to  engineers.  Certainly 
the  literature  of  the  subject  would  be  bald  indeed  were  it 
shaven  of  the  writings  of  engineers. 

If  a  great  many  engineers  will  now  broaden  their  econ- 
omic studies,  applying  engineering  methods  to  every  branch 
of  political  economics  as  they  are  now  applying  them  to  in- 
dustrial or  business  economics,  ten  years  will  not  elapse 
before  there  will  exist  a  really  practical  and  sound  science 
of   political   economy. 


A  Million  Dollar  Dam  That  Does 
Not  Hold  Water 

Several  years  ago  a  dam  was  built  at  ('•■dar  Falls.  Wash., 
to  impound  water  for  power  purposes.  The  dam  was  not 
carried  to  bed  rock,  and.  as  had  been  predicted  by  ex- 
perienced engineers,  it  failed  to  hold  water.  The  city  of 
Seattle,  for  whose  municipal  electric  plant  this  dam  had 
been  constructed,  then  undertook  to  try  to  seal  the  bed  of 
the  valley  for  soiue  distance  above  the  dam,  by  sluicing 
clay  into  the  basin.  Now  it  is  announced  by  ,1.  D.  Rose, 
the  superintendent  of  the  municipal  electric  plant,  that  the 
expenditure  of  $-100,000  in  the  attempt  to  stop  the  leakage 
with  clay  has  been  futile,  and  that  the  million  dollar  dam 
must   be   abandoned. 

We  venture  to  predict  that  the  loss  of  this  huge  sum  of 
money  w'ill  never  be  charged  to  the  depreciation  reserve  of 
the  nninicipal  electric  plant.  We  understand  that  several 
years  before  Seattle  undertook  to  build  this  dam,  a  private 
power  company  had  investigated  its  site  and  had  decided 
that  a  safe,  watertight  reservoir  could  not  be  built  there  ex- 
cept at  a  cost  that  would  be  profitable.  Would  it  not  be  well 
for  the  engineers  of  Seattle  to  investigate  the  responsibility 
for  this  fiasco  The  money  that  is  lost  can  not  be  recov- 
ered, but  perhaps  the  city  can  be  protected  against  similar 
blunders   in    the   future. 


Book  Review 

Engineering  for  Land  CJrainage.  — .\  Manual  for  the  Reclama- 
tion of  Naniis  In.iurc-d  by  WaltT. — By  Charles  Gleason  KUiott,  C. 
E.,  M.  .yni.  Soc.  C.  E..  Consulting  Drainage  Engineer,  Formeily 
Chief  of  Drainage  Investigations  L".  S.  Department  of  Agriculture. 
Third  Edition.  Revised.  New  York;  John  Wiley  &  Sons.  Inc. 
Ixjndon:  Chapman  &  Hall.  Ltd.  Cloth;  5x8  In.;  i>p.  :!«:!;  illus- 
trated.     $2.50    net. 

Since  the  first  edition  in  1!iol'  and  the  second  in  1911,  the 
present  third  edition  has  been  largely  rewritten  and  brought 
up  to  date. 

Something  of  romance  is  added  to  the  field  of  drainage  en- 
gineering in  the  introductory  and  historical  chapters.  The 
prosaic  requisites  of  an  ordinary  surveyor  will  not  neces- 
sarily tiualify  him  as  a  drainage  engineer,  but  the  qualifica- 
tions of  the  latter  should,  nevertheless,  ini  hule  those  of  the 
former. 

Methods  for  making  a  preliminary  sinvey  for  a  drainage 
project  are  simi)Iy  and  explicitly  described.  The  two  prin- 
ciple methods  of  land  drainage,  underdrains  and  open  ditch, 
receive  considerable  attention.  T'nder  the  first  are  discussed 
the  different  systems,  frequency  of  drains,  depth,  etc.  A 
chapter  (m  flow  in  \inderdrains  has  been  rewritten  for  this 
edition  to  conform  to  recent  experimental  data.  The  author 
advances  formulas  for  the  solution  of  this  problem.  The  run- 
off from  imderdrained  areas  is  at  best  a  variable  factor,  but 
with  the  data  presented,  it  is  possible  to  exercise  good  judg- 
ment and  reduce  errors.  The  size  of  tile  drains  required  is 
solvable  by  the  author's  formulas,  although  the  economical 
and  efficient  size  are  a  matter  of  engineering  judgmeul.  The 
proper  selection  and  construction  of  an  underdrainage  sys- 
tem arc  discussed  and  many  interesting  and  exact  details  are 
given. 

Drainage  with  open  ditches  naturally  involves  larger  areas. 
Run-off  from  large  areas  is  always  a  problem  for  study  but 
the  ai:tlior  has  discussed  this  well  and  laid  particular  empha- 
sis on  the  selection  of  a  drainage  coefficient.  Practical  meth- 
ods for  the  location  and  .construction  include  such  things 
as  proper  dimensions,  right  of  way.  inlets.  cuTvalur<^.  effect 
of  weirs  and  other  obstructions,  and  even  camping  outfits. 

-\  chapter  devoted  lo  the  formation  and  operation  of  drain- 
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age  districts  discusses  the  legal  pliuses.  »ucli  us  assessments 
for  benefit  and  damages. 

Sonip  of  the  features  rewritten  for  this  edition  are  thf  up 
eration  of  drainage  pumps  and  tht-  drainage  of  irrigated 
lands.  The  drainage  of  peat  and  muik  lands,  the  reclama 
tion  of  tidal  swamps,  and  the  drainage  of  home  surroundings 
complete  the  principle  topics  treated. 

The  volume  is  particularly  commendable  in  the  amount  of 
detail  it  goes  Into  and  the  simpliilty  of  the  language.  The 
author  calls  it  a  manual  and  such  is  It.s  best  ilescrliitlon 


('ost    of    OpiTUtion     of    Small     \liinit.ipal 
l.ij^ht  and  Water  IMaiit 

The  following  iletalled  costs  of  operalion  of  the  municipal 
light  and  water  plant  at  Russell.  Kans..  are  Interesting  In 
that  It  Is  unusual  lo  tind  such  good  records  in  towns  of  this 
size.  Jas.  H.  Bradley,  superintendent  power  plant.  Hussell. 
Kans..  contributed  the  data  in  the  .May  Issue  of  Kr.nsas 
Munlcl|)a!ities. 

The  approximate  valuation  of  the  city  light  plant  of  Rus- 
sell, independent  of  the  water  department,  is  $:VJ.(KIU.  The 
operating  expense  of  the  light  plant  for  ISIS  Is  itemized  In 
the  following  order: 


Kuel   oil    

W««tf     

MIc.    HUppIle^   antl    rxpi  ii^i-i* 

WaK>'»     

Lubrlcatlni;  oil    

.Miilnttnanco 


Tnffl) 

Insui ;i[i<  • 


.»i.i>4:'.4ii 

so.;.".' 

57».l3 

,'..<6:t.S7 

76i;.T'.i 

413. 8i> 


Sil.noo.    (W.   pop  ront 


TotAl     .  |3,6H.6H 

Total  cost  of  .l-.  in,u>  i.ii  .~«  ii.  liiM.:ir.l  for  11119/112,835. 4B 

The  production  record  by  months  for  IS'9  is  as  follows: 

JiinuBr>-  ':■>:"  k\v-hrs. 

Ffbrunry  -   :       Uw-hrs. 


Marrli 

April 

May 

.luno 

.Iiilv 

.S.pl.  i,,|..  1 
I  li'lnln  r 
Nov«"nib«?i 
I  iffi-niber 


:  ■_  liw-hrs. 
.'_.i';'>  k\v-hn*. 
21.77:)  kw-hrs. 
■.M.m"  kw-lir». 
"S.  ■'■II"  kw-brs. 
.  ■  - ' ,'  kw-hrs. 
:i        I  kw-hrs. 

•  -  '-    kw-hrs. 

;  '  k«  -Mrs. 
.  •     ■■■   kw-hrs. 


Total    SI.T.SSfi  kw-hrs. 

By  dividing  thp  total  cost,  $12,853.46.  by  the  total  produc 
tion.  we  find  that  the  electric  energy  cost  us  a  fliU  rate  of 
0.945  ct,  per  krt-hr.  on  the  switch  board. 

Allowing  for  a  25  per  cent  line  loss,  which  would  be  a 
fair  average,  the  electric  energy  cost  us  5.26  ct.  delivered 
to  the  consumer. 

The  present  schedule  of  rates  for  electric  light  is: 
First    jn    kw-hrj'.   ai.  .    l"i'  per  kw-lir 

X«-xt  40  kw-hrs.  ut.  .      ik-  pt-r  kw-hr. 

All  ov.T  BO   kw-hrs.   at Sr  iK-r  kw-lir 

Minimum     $1.00 

The  present  schedule  of  rates  for  electric  power  and 
heat  is: 

Finn   5P0   kw-hrs.   at 
N*xt   1000  kw-hrs.  nt. 
AM  o\«T  isrio  kw-hrs.  at. 
Minimum 


.1c  piT  kw-hr. 
Ic  ptT  kw-hr. 
Ic  p<>r  kw-hr. 

$1,011 


Data  on  water  pumped  previous  lo  May  1.  1919.  w-as  not 
available,  but  the  following  sre  the  records  on  water  pumped 
beginning  with  .May  1.  1919: 


Coxt  pi-r 
10110  rjnl. 
He 

';7r 
■Or 
15r 
■'I'ti- 
Mr 
I7r 


CJallons. 

.May     l.l7:t.: 

Juni'  l.2!>fi. :!•;.'. 

.Tuly     1.6S^3.3I7     . 

August     3,400.320     

September   1.983. IBl     

October     1.290.760     

Vovember    , 1.759.000 

D<><emb«'r     1.679.15"  :'>l< 

Total    14  56B.0O:: 

.Xvorai:*-   cost    i»er   thou**Hnd    eallons.    :i:{'-r. 
The  present  schedule  ol  rates  charged  for  water  1b: 

.Minimum     $1.00  for  4000  khI. 

I"p    to    30.000   cnl 25  ft.  per  lOOO  ual 

All    oviT    30.000    (tal 20  <t.  ii.T  1000  cal. 

lOO.iiOn   r.tI.   or  nior.-    .Spfolnl    raten 

Our  •«aler  system  is  100  per  cent   metered.     The  meters 
are  owned.  Installed  and  maintained  by  the  consumer. 


Price  as  Determined  by  the  Law  of 
Supply  Jiui  Demand 

liy  HALHKHT  I'    (ill.i.KTTlC.  l-idltor. 
lu  the  ICncydopedla   Rrltannica,  under  Value.  Trof.  Joseph 
S.  Nicholson  gives  the  following  slutemcnt  of  the  law  of  sup- 
ply and  demand: 

III  an\'  inurket  tht-  price  of  an>  urlk-U-  will  lo-  ho  atljustcd  that 
(hi-  -iiiuntKy  tli-iiiHitiled  will  fxai--(l>  t-i|ual  ih«-  iiuaittlt.x^  ofteri^d  ut 
ilmi  pricj .  •  •  •  Th>-  luw.  as  thus  Hiut<-<l,  t-orri'ii|)onrt»  to  what 
Nhll  callh   th*'  i-iiuutlon  Iteiwi-t-n  tlfinand  and  Kuppl>'. 

Hut.  as  thus  stated,  this  so-called  law  is  merely  a  trulsui. 
The  mechanical  luw  that  action  and  reaction  are  e<|ual  and  in 
<>|.pi.site  directions  is  not  only  not  self  evident  but  is  of  great 
pi'nctlcal  utility.  What  corresponding  utility  exists  in  the 
I  iws  of  supply  and  demantl  abovo  given?  None  whatever 
ihui  V  us  not  already  In  the  possession  of  any  inlelllKent  man. 
or,  for  the  matter  of  that,  of  any  senii-inlelllgont  youth. 

In  his  Principles  of  I'olitical  Kconomy.  John  Stuart  Mill 
dev-'tet.  a  chapter  to  supply  atid  demand  in  their  relation  to 
value,  yet  at  the  end  of  the  chapter  the  reader  Is  no  wiser 
than  at  the  beginning.  Indeed  he  Is  fortunute  if  he  is  not 
less  wise,  for  .Mill  becomes  badly  confused  in  his  attempt  to 
show  thai  value  can  not  be  a  "ratio"  between  supply  and  de- 
mand, but  must  be  an  "etiuutlon.  '     He  says: 

.■loine  confusion  must  alwu>s  ntlaeh  to  a  ptintso  xo  Inapproprluli- 
as  th.'it  of  two  things  not  ftf  the  same  ili-nomlnntlon.  \\niat  ratio 
can  there  bi-  lH*twi*on  a  ipianttty  and  u  iloslre.  or  even  a  doHlr)*- 
eombln«-U  with  a  jiower"  •  •  •  Th'-n-  wc  net-  that  the  idea  of  a 
ratio,  as  tK-tween  demand  and  .suppl.\.  Is  out  of  place,  and  h.-is  no 
concern  in  the  matter:  The  proper  muthematlial  unalOKV  Is  thai 
of  ,in  equation.  Demand  and  suppl.v.  the  quiintit.N'  demanded  and 
the  quantity  supplli-d.   will  In-  made  eutial. 

Reduced  to  algebraic  formula  Mill  would  have  us  write  the 
l:tw  of  supply  and  demand  thus: 

N  =  N 
or  perhaps 

.V  =  N 
Klthei    way  the  equation  is  fruitless. 
.Mill    was    a    professional    logician,    but 
nialhemuticiun    nor   u    practical    scientist, 
engineer,   he   would    have   felt    scant    satisfaction    In   a   "law" 
thai   professes  lo  state  the  factors  that  determine  price,  yet 
is  absolutely  useless  in  arriving  at  a  specitlc  price  under  given 
conditions. 

Mill  has  been  followed  by  Prof.  Taussig,  of  Harvard,  and 
by  other  writers  of  works  on  "economics."  and  they  all  give 
us  essonllally  the  same  fruitless  "law"  of  supply  and  demand. 
In  the  April  7  issue  of  this  Journal  I  attempted  to  deduce 
a  formula  for  determining  price  levels,  and  in  doing  so  I  men- 
tioned the  possibly  greater  didlculty  of  deducing  formulas 
for  determining  the  prices  of  any  given  class  of  commodities. 
I  will  now  outline  an  attack  upon  this  latter  problem. 

II  instead  of  regarding  "ileniand"  as  being  the  (]uanlity  of 
any  given  class  of  commodity,  we  regard  It  as  being  niea- 
sureil  by  the  number  of  dollars  (Di  used  In  the  purchase  of 
that  comiiiodtiy  during  a  given  period  of  time,  we  shall  avoid 
the  pit  into  whir-h  .Mill  fell.  We  can  write  a  value  equation 
that  will  have  I'eal  meaning: 

I< 
P  =  — 
S 
P  =:  unit  price. 

[)  =  demand  us  expressed  In  dollars  paid. 
S  =:  supply  as  expressod  in  number  of  units  sold. 
Demand   (I))  and  supply   (Si  are  materially  dependent    va- 
riables.    For  example.   If   the   supi>ly    increases,   the   demand 
usually  Increases  also.     1  .im  speaking  of  "effectual  demand." 
as  Adam  .Smith  calls  the  rieniund  that  is  registered  in  actual 
purchases.     Hence  we  may   write  the  functional  relationship 
between  demand  and  supply  thus: 
D  =  f(Si 
whence  we  have: 

fISi 


Cost  of  Niter  Cake.— Our  attention  has  been  called  to  an 
error  in  the  article  on  page  65-t  of  our  June  9  issue  on  the 
use  of  niter  cakes  as  a  mosquito  larviclde.  In  the  article  it 
was  statejl  that  niter  cake  cost  f^h  per  ton.  The  pric=> 
should  hnvp  been  $.i  per  ton. 


he    was    neither   a 
Had    he    been    an 


In  this  form  the  price  equation  may  have  great  utilit.v. 
Suppo.»e,  for  example,  that  experience  has  demonstrated  that 
for  a  given  class  of  commodity  the  functional  relationship  be- 
tween demand  and  supply  Ik  given  by  the  curve  in  Fig.  1. 
Then  we  have  simply  to  determine  the  equation  of  the  curve. 
n=f(S).  and  insert  the  value  of  r(S)  in  the  price  formula, 
in  order  to  be  able  to  predict  the  price  with  considerable  ac- 
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curacy  under  varjing  conditions  as  to  supply  of  the  given 
rommodlty. 

Having  thus  derived  a  price  formula,  it  is  easy  to  deter- 
mine what  qunntlly  of  annual  production  (S)  will  yield  a 
maximutn  annual  profit. 

A  Common  Fallacy  About  the  Significance  of  Formulas.— 
.\  mathematical  formula  expresses  a  functional  relationship 
Ind  does  not  express  any  cause-effeit  relationship  other  than 
I?  involved  In  the  ■•conditions"  assumed  in  the  process  of  re- 
ducini?  the  formula.  Yet  it  ts  noteworthy  that  many  able 
scientific  men  frequently  commit  the  error  of  assuming  that 
the  factors  in  one  member  of  an  equation  are  the  causes  of 
the  factors  In  the  other  member. 

Mavini;  the  above  given  price  formula  in  mind,  consider  the 


Fig.    1 — Relation    of    Supply    to    Demand. 

follow ing  discussion  in  Taussig's  'Principles  of  Economics": 
They  (the  older  wrllcrst  siild  that  market  value  was  settled  by 
the  e<iuatloi  of  supply  and  demand.  The  everyjay  way  of  putting 
It  H  to  »ay  simply  that  the  value  of  a  thing  is  determined  by 
•  upply  and  demand.  This  (statement)  is  loo.«e.  since  it  implies 
that  supply  and  demand  are  ca'uses  that  act  independently,  and 
ar*  not  them-^elve?  InDuenced  by  price.  But  demand,  in  the  sort 
here  iiuppo.«<d.  I*  certainly  affected  by  price.  The  lower  the  price 
of  .\n  article,  the  more  of  It  will  be  demanded:  the  higher  the 
rrl.-e.  the  lesji  will  hv  demanded.  To  tay  that  price  depends  on 
dr. mind,  therefore,  seems  to  be  reasoning  in  a  circle;  since,  if 
prl'e  !-•  affected  by  demand,  demand  Is  no  less  affected  by  price. 

Observe  that  all  of  Prof.  Taussig's  trouble  would  vanish 
v.ere  he  not  regarding  the  factors  (D  and  S)  in  the  second 
member  of  the  above  given  price  equation  as  causes  of  the 
fltFt  member  (P)  of  the  equation.  In  deducing  this  equation 
the  only  condition  assumed  is  this:  The  total  money  paid 
(which  registers  the  demand)  must  equal  the  total  value 
(P  •  S)  of  all  the  goods  sold.  No  cause-effect  condition  is 
staled  in  this  premise,  although  obviously  the  purchase  and 
sale  Is  a  cause-effect  phenomenon,  as  indeed  all  phenomena 
are. 

This  equation  expresses  a  functional  relationship  between 
thr»><' fnrtnrs.  and  of  itself  announces  nothing  as  to  their  cause- 

•  "  ■onship;  nor  is  the  latter  involved  in  any  con- 
r!  ilal  to  the  deduction  of  the  relationship. 

re  on  the  hypothenuse  of  a  right-angled  triangle 
»'.  -um  of  the  squares  on  the  other  two  sides.     Hence 

the  square  on  the  hypothenuse  is  "determined  by"  or  "de- 
pends on"  the  other  two  sides.  Does  it  follow  therefore  that 
the  "other  two  sides  '  cause  the  hypothenuse?  Or  are  they 
tJiu-''I  t.v  the  hypothenuse?  .No,  for  this  equation  states 
r.  to  a  cause-effect  sequence.     It  merely  announces 

I'  !  relationship  that  is  Independent  of  any  time  ele- 

n  '  Is  so  obvious  that  no  one  would  find  the  slight- 

•  n  In  a  statement  that  the  square  on  the  hypothe- 
r  •  rmlned  by  the  other  two  sides.  But  let  an  equa- 
•■  -en  expressing  functional  relationsliip  between 
f'  ■  there  arises  an  almost  irresistible  tendency  to 
'  '  '  the  equation  itself  expresses  their  order  in  time 
and  therefore  their  cause-effect  relationship. 

Th,  i.riro  formula  that  I  published  in  the  Apr.  7  issue  of 
f  ■     and    Contracting    has    been    criticised    on    the 

K-'    '■  since  population  causes  prices,  prices  could  not 

vary  Inversely  with  population.  By  a  parity  of  reasoning 
ii  mlcrhr  he  argued  that  the  old  gravitational  formula 
I'  list  be  Incorrect  since  height  is    not    caused     by 

th-  ion  of  gravitation. 

rarefnl  logician  though  he  was.  John  Stuart  Mill  fell  into 
""■  "- '  ■'  ■  •  -  "-E  a  functional  relationship  as  if  it  were 
*'  nshlp.     Observe  his  confusion: 

de(.,.nd«   on    th-   value.     Rut   it   w.-is    before 

'^  he    TBlue    depend*    on    the    demand.      From    this 

'     "•>■"    we    extrlrnle    ourselves.'      How    solve    the 
r.ira.|...<.  of   two  thlnFK.    each  dependinjt  upon   the  other"' 

Th'T"  t.  r>n  paradox  about  It  at  all,  once  It  is  realized  that 
''  depend?  on  "  Is  not   necessarily   synonymous 

•>  tv     The  velocity  that  a  falling  body  attains 

"  height  through  which  it  falls,  but  is  not 


Trend    of    Prices   in    Waterworks 

Construction  and  Operating 

Fields 

In  a  paper  presented  at  the  last  annual  convention  of  the 
-American  Water  Works'  .Association,  held  June  21-26  at 
Montreal.  Mr.  Leonard  Metcalt,  of  .Metcalf  &  Eddy,  Consult- 
ing Engineers,  extended  to  Jan.  1,  1920,  the  data*  submitted 
in  l!il8  and  1919  to  the  association  upon  the  trend  of  prices 
in  the  waterworks  field.  His  latc^si  information  was  based  upon 
the  actual  experiences  of  about  ,50  water  works  in  various 
parts  of  the  United  State,  havin.s;  a  gross  annual  revenue  of 
about  $34,000,000  and  serving  an  aggregate  population  of  up- 
wards of  9,000,000.     An  abstract  of  the  paper  follows: 

In  Table  I  is  shown  a  summary  of  the  data  upon  increase  in 
cost  of  unskilled  labor  and  of  materials  used  in  the  construc- 
tion and  operation  of  water  works. 

Labor  and  Material  Costs.  Unskilled  labor  costs  continuetl 
their  advance  during  the  year  1919  and  are  yet  higher  to-day. 
The  percentage  of  increase  in  cost  per  hour  over  pre-war 
(1915)  prices  averaged  about  80  per  cent — approximately  70 
per  cent  in  the  western  and  central  gi'oups  and  90  per  cent 
in  the  eastern  and  southern.  The  average  increase  tor  the 
year  1919  over  1918  is  about  one-eighth.  These  results  are 
shown  diagrammatically  in  Fig.  1. 

While  the  efficiency  of  labor  is  probably  slightly  better 
than  during  the  war  period,  it  is  still  far  below  pre-war  stand- 
ards. It  is  conservative  to  say  that  taking  productivity  into 
consideration,  as  well  as  the  price  paid  per  hour,  the  cost  of 
unskilled  labor  is  more  than  double  its  pre-war  cost. 

Cast  iron  pipe  prices  are  today  practically  three  times  nor- 
mal pre-war  prices;  the  cost  of  valves  and  hydrants  slightly 
less  than  double. 

Coal  prices  have  receded  somewhat,  more  nearly  approach- 
ing the  conditions  of  1917  than  1918. 

Wages  in  Vicinity  of  Boston. — Table  II  gives  comparative 
figures  showing  unskilled  labor  wages  paid  by  water  works 
in  the  vicinity  of  Boston,  as  of  the  end  of  March,  1920.  Com- 
paring them  with  the  records  of  a  year  earlier  the  nominal 
increase  in  rate  per  hour  has  been  from  43.2  ct.  to  50.6  ct.; 
the  actual  increase,  including  allowance  for  holidays  and 
vacation  leave,  from  46.1  ct.  to  .56.7  ct.  per  hour — 21  per  cent. 
Fourteen  out  of  20  departments  grant  holiday  leave  under 
full  pay,  and  seventeen  out  of  20,  two  weeks'  vacation  an- 
nually under  pay. 

Revenue  and  Operating  Expenses  of  Water  Works. — In  Fig- 
ure 2  are  shown  the  gross  annual  revenue,  operating  ex- 
penses including  taxes,  and  the  net  annual  revenue  applicable 
to  depreciation,  interest,  dividends  and  surplus,  of  46  water 
works  arranged  in  four  groui)s  covering  the  eastern,  central, 
southern  and  western  sections  of  the  country.  The  per  cent 
increase  over  the  pre-war  conditions — exemplified  by  those  of 
the  year  1915 — are  given,  together  with  the  average  rate  of 
increase  applicable  to  the  entire  list. 

Attention  is  called  pointedly  to  the  fact  that  these  figures 
are  shown  in  two  ways,  with  and  without  the  inclusion  of  the 
records  of  the  cities  of  Detroit  and  Mingo  Junction.  The 
conditions  there  prevailing  have  been  so  very  abnormal,  it  is 
believed,  as  to  require  the  elimination  of  these  records  from 
consideration  in  deriving  average  figures. 

From  this  record  it  appears  that  the  gross  annual  revenue 
has  increased  in  the  years  1916  to  1919,  inclusive,  over  pre- 
war conditions,  progressively,  by  8.3  per  cent,  13.5  per  cent, 
22.7  per  cent  and  24.5  per  cent.  These  amounts  are  all  sub- 
stantially below  a  normal  rate  of  increase  for  such  works. 

The  operating  expenses,  including  taxes,  have  increased 
progressively  over  the  pre-war  basis  by  aproximately  i^,  %, 
1/^  and  slightly  over  %. 

The  net  revenue,  without  deduction  for  and  therefore  ap- 
plicable to  depreciation,  interest,  dividends  and  surplus,  has 
increased  over  the  pre-war  (1915)  basis  by  3.4  per  cent,  0.4 
per  cent,  4  per  cent  and  8.5  per  cent.  This  increase  is  less 
than  half  of  what  would  be  expected  for  such  works  in  nor- 
mal times.  These  figures  indicate  that  in  spite  of  the  ad- 
vances In  rates,  which  have  been  granted  in  many  places,  the 
net  revenue  of  the  works  is  not  adequate  to  command  capital 
for  their  betterment  over  a  long  period  of  time.  They  indi- 
cate further,  as  will  be  seen  from  the  diagram,  thaL  of  the 
net  burden  resulting  from  war  conditions  about  half  has  been 
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borne  by  the  works;  the  other  half 
by  the  public  which  they  serve. 

A  segregation  of  the  records  sub- 
milled,  as  between  municlp.-illy  anl 
privately  owned  works,  indicate-^ 
that  the  Increase  in  gross  revenue 
for  both  of  these  has  been  approx 
Imately  the  same:  that  the  iti 
crease  in  expenses  has  been  inort? 
than  twice  as  great  for  the  pri- 
vately owned  group  as  for  the  mu 
niclpally  owned:  and  that  the  n-'t 
revenue  of  the  privately  owne  1 
group  has  practically  stood  still 
while  the  municipally  owned  group 
ha.->  been  Increased  approximately 
40  per  cent  This  comparison  can- 
not be  carried  too  far.  however,  as 
the  list  of  municipally  owned 
works  Is  not  sufficiently  large  to 
be  thoroughly  characteristic.  Mor.' 
over.  In  the  case  of  the  munlcipalU 
owned  works,  the  records  of  which 
are  Included,  a  much  greater  pro- 
portion have  gravity  supplies  thai; 
In  the  case  of  the  privately  ownel 
group.  This  has  served  to  inin 
imiie  the  increase  In  e.xpense.-- 
which  would  otherwise  have  been 
felt.  It  may  be  that  the  decreasi' 
in  available  labor  dunrtg  the  war 
pt<riod  had  a  more  material  effec: 
ui>on  the  municipal  works  than 
upon  the  private  works  and  re- 
sulted in  economies  which  would 
not  have  been  possible  in  these 
publir  works  under  normal  conditions 
tant    yet.    It    Is    to    be    observed    that    in 


an  mt  itn  rn  na 

Fig.    1 — 'ncrease   In   Cox   at    Unikllled   Labor   Over   Pre-War    (191S)    Baili.  Without   Allowance 
for  Lots  In   Efficiency  or  Output,    Which    It    Estimated    at   2S    Percent    More    or    Let*. 


More  impor 
the  case  of  thi- 
municipal  works  substantially  no  taxes  are  paid,  whereas  in 
the  privately  owned  group  the  taxes  Renerally  amount  m 
about  one-eighth  of  the  entire  gross  revenue,  and  these  taxes, 
of  course,  have  been  burdensomely  increased  since  the  war 
burdens  began  to  make  themselves  felt.  This  influence  is 
the  most  important  one  of  those  responsible  for  the  com- 
parative results  referred  to.  As  previously  stated,  however, 
limited  weight  only  ran  be  given  to  these  comparative  results 
of  operation  by  niuniripally  and  privately  owned  water  works. 
One-Eighth  Revenue  of  Private  Water  Works  Goes  for 
Taxes. — .\nalysis  of  taxes  paid  by  privately  owned  water 
works  shows  interesting  results.  Excluding  the  returns  from 
water  works  located  In  the  state  of  Pennsylvania,  because  the 
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Fig.   2. — Gross    Annual    Revenue.    Net    Revenue    and    Operating    Expeniet.    Including    Taxes 
as    Shown    by    Records    of    About      50  Typical    Waterworkt. 


basis  of  taxation  Is  quite  different  there  and  incomparable  with 
that  prevaillni;  In  other  states.  It  appears  with  respect  to  the 
privately  owned  water  works  that,  under  average  rondltions: 
1.  One-eighth  of  their  gross  income  is  paid  out  In  taxes; 
'I.  The  tax  payments  are  equivalent  to  nearly  .So  per  cent 
of  the  not  Income  applicable  to  depreciation.  Interest,  divi- 
dends and   surplus: 

:<,.  The  increase  In  taxes  paid  In  the  year  1919,  over  those 
paid  in  1915.  was  68  per  cent  or  slightly  over  two-thirds; 

\.  The  Increase  jn  the  taxes  paid  In  1919  over  those  paid 
in  1915  constituted  27  per  cent  or  slightly  over  one-fourth  of 
the  increase  in  the  cost  of  operation  (Including  taxes)  of 
these  works. 

Sumnnit  of  High  Prices  Reached. —It  is  generally  conceded 
that  the  summit  of  the  high  prices  has  been  reached,  where  It 
has  not  been  passed,  and  that,  as 
to  materials  at  least,  and  probably 
In  lesser  degree  as  to  labor  also, 
some  recession  in  price  Is  to  be 
looked  for.  There  Is  still,  how- 
ever, so  marked  a  shortage  of  m.n 
terlals  and  labor,  comparable  with 
the  demand,  that  construction  costs 
are  certain  to  remain  high  during 
the   year   191'0. 

Financial  Outlook  for  Water 
Works.— The  financial  outlook  for 
existing  waler  works  is  not  en- 
couraging. It  is  evident  that  the 
earnings  during  the  war  periO'i 
have  not  been  adequate  to  main- 
tain the  properties  and  pay  a  fair 
return  upon  their  value.  Such  a 
condition  cannot  long  continue 
without  serious  future  embarras.-t- 
ment.  The  position  that  may  b? 
taken  by  the  public  service  com- 
mission for  their  regulatory  au- 
thorities, will  he  reflected  later  in 
the  character  of  the  service  ren- 
dered. If  fair  advance  In  rates 
be  granted,  first  class  service  can 
be  mHlntalned.  If  this  advance  b'- 
retarded  or  be  not  adequate,  a  de 
dining  service  must  result.  The 
increase    In    rates    in    the    face    of 
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Cost  Plus  Contracts  for  Water- 
works Construction* 

By  tlKOKUE   \V.   i'-l'LLliU, 
(.'onsulliiiK    I'lnsineir.   Ni'w   YoiU   I'ity. 

Some  water  works  construction  imisl  go  forward.  With 
conditions  as  they  are  at  present  the  contractor,  it  he  bids 
on  a  hiinp  sum  or  unit  price  basis,  is  bound  to  name  a  price 
which  in  his  opinion  will  protect  him  from  loss  and  it  pos- 
sible assure  a  reasonable  return  on  his  capital  investment 
and  for  the  work  of  himself  and  his  organization.  Under 
these  circumstances  it  is  important  to  discuss  briefly  the 
cost  plus  form  of  contract  with  a  view  to  seeing  if  the  bur- 
den of  uncertainty  in  some  respects  cannot  be  shifted  from 
the  contractor  to  the  owner  to  the  advantage  of  all  concerned. 
In  fact,  if  construction  work  is  to  go  forward  there  are  some 
projects  where  such  steps  seem  impei'ative. 

Legality  of  Cost  Plus  Contract. —  Before  pointing  out  briefly 
the  advantaties  and  disadvantages  of  the  cost  plus  form  of 
contract,  it  is  well  to  recall  that  there  is  serious  doubt  as  to 
the  legal  right,  of  municipalities  in  some  localities  at  least, 
to  enter  into  such  contracts.  State  and  provincial  laws  and 
n.unicipal  charters  usually  call  for  the  letting  of  contracts 
lor  public  works  by  open  competitive  bidding  for  all  work  in 
excess  of  certain  specified  amounts.  .Also  such  laws  provide, 
almost  without  exception,  that  contracts  shall  not  be  made 
in  sums  in  excess  of  appropriations  duly  authorized  and  in 
some  oases  above  the  estimates  of  the  engineer  of  the  gov- 
erning body. 

As  regards  the  first  restriction  the  intent  is  obviously  to 
take  advantage  of  competition  in  making  sure  of  proper  mar- 
ket prices. 

The  second  restriction  is  a  check  on  total  estimated  costs 
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the  present  high  cost  of  living  will  be  very  distasteful  to  the 
public  and  In  some  case<(  induce  active  opposition.  Therefore 
it  In  important  that  In  making  application  for  relief,  the 
evidence  .■^hntiUI  he  clearly  presented  by  the  water  works 
authorities,  that  the  tacts  may  speak  for  themselves  and  the 
dIincolti«!i  of  t)i«  tnmmiiigions  be  minimized. 


Work  to  Proceed  on  (2,500,000  Sewer  at  Kansas  City. — 
The  Supreme  Court  of  .Missouri  on  .lune  26.  handed  down  a 
decision  hnldine  that  Kansas  City  had  full  power  to  con- 
struct the  Turkey  Creek  sewer  and  that  the  proceedings 
iindsr  which  It  wa.*  proposed  to  have  the  big  project  com- 
pleted were  legal  In  all  respects.  The  sewer  district  drains 
4.762  acres,  or  about  one-eighth  of  the  property  within  the 
city  limits.  It  Is  designed  tn  take  off  the  surplus  water 
when  Turkey  Creek  overflows.  The  contract  for  the  sewer 
was  Vl  some  months  ago  to  the  Thomas  Kelly  &  Sons  Con- 
tracting Co..  who  will  at  once  begin  construction.  The  con- 
tract amnuntii  to  about  t2.300,D0l>. 


by  actual  bids  for  the  work.  In  the  absence  of  preliminary 
bidding,  work  might  be  started  when  appropriations  are  in- 
sutticienl  for  completion,  or  opportunities  might  be  lost  for 
reducing  costs  by  subsequent  lei  tings  through  correction  of 
misunderstandings  as  to  construction  procedures. 

Stabilization  through  such  restrictions  should  not  be  aban- 
doned unless  there  is  a  great  emergency. 

Cost  Plus  Contracts.  There  have  been  and  always  will  be 
certain  <  oust  ruction  problems  in  which  some  means  of  pay- 
ment in  the  form  of  actual  cost  plus  a  percentage  or  lump 
sum  is  legitimate  and  desirable,  if  not  necessary.  This  is 
true  even  with  lump  sum  contracts  in  which  certain  features 
may  be  indefinite  or  subject  to  changes  regarding  the  char- 
acter of  the  work.  Cost  plus  provisions  for  extra  w'ork,  or 
supplementary  contracts  based  on  such  arrangements  or 
estimates,  are  also  pertinent  where  sufficient  investigation 
previous  to  a  letting  is  undesirable  or  too  expensive  in  time 

•Abstract  of  a  paper  presented  .lune  24  at  the  Montreal  con- 
vention of  tlif  .\inrrioan  Watcrwork.*.-  AsKoctatiiin. 
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'jr  money  tor  the  advantage  Buined.  such  as  extenxive  street 
openings  to  locate  existing  structures,  and  also  in  cases 
where  the  owner  desires  to  retain  complete  control  ol  the 
work  regardless  of  the  cost. 

It  is  claimed  that  under  the  cost  plus  method  a  contractor 
has  little  incentive  to  keep  down  the  cost  o(  the  work.  This 
i>i  frequently  true  of  the  cost  plus  percentage  type  but  need 
not  be  true  of  the  cost  plus  lump  sum  type.  In  any  case  it 
must  be  reineinberej  that  a  contractor  who  will  deliberately 
be  Inertlcient  on  a  cost  plus  project  is  equally  sure  to  attempt 
Improper  or  inadequate  construction  on  lump  sum  or  unit 
price  agreements. 

There  have  been  a  great  many  variations  of  the  cost  plus 
contract  applied  to  construction  work  bui  the  more  impor- 
tant   are: 

.\ctual  proved  cost  with  labor  and  material  furnished  with- 
out restriction  by  the  contractor-  -plus  a  fixed  percentage  or 
lump  sum  to  represent  profit,  supervision,  tinancingi  use  of 
tools'  and  plant,  or  any  or  all  of  these. 

.Vctual  proved  cost  of  labor  furnished  by  the  contractor  and 
with  materials  furnished  by  the  owner,  with  a  llxed  percen- 
tage or  lump  sum  as  above. 

Actual  proved  total  cost  fur  specified  work  plus  a  percen- 
tage for  specified  or  unexpected  extra  or  unforeseen  work  In 
connection    .vith   lump  sum  or  unit   price  contracts. 

Actual  proved  total  cost  to  the  contractor  plus  a  sliding 
scale  fee  and  upset  maximum  fee. 

Actual  proved  total  cost  to  the  contractor  plus  a  fixed  plant 
charge  and   fixed  construction   fee. 

Advantages  Claimed  tor  Cost  Plus  Contracts.  -The  work 
may  be  started  at  any  time  and  is  not  dependent  on  the  prior 
completion  of  the  plans. 

The  owner  may  radically  increase  or  decrease  the  quanti- 
ties during  construction,  with  lump  sum  fees  subject  to  re- 
view. 

The  owner  may  change  the  kind  of  construction  during  the 
progress  of  the  work. 

The  contractor  will  not  try  to  skimp  the  job  as  is  often 
done  after  finding  himself  losing  under  lump  sum  or  unit 
price  contracts. 

There  is  less  need  of  having  accurate  preliminary  esti- 
mates In  unit  price  contracts  the  preliminary  estimate  is 
often  so  approximate  as  to  cause  the  contractor  to  gamble 
on  some  of  the  items,  with  resulting  disappointment  to  the 
owner  in  the  ultimate  cost  of  the  work.  Such  procedures 
sometimes  cause  an  unfair  result  either  to  owner  or  con- 
tractor or  both. 

I'nlt  price  or  lump  sum  bids  require  a  set  of  specification 
definitions  *hich  are  not  always  clear  and  are  sometimes 
deficient  and  sometimes  overlapping.  Such  ambiguities  may 
!ead  to  arguments  and  variations  in  cost  which  result  in 
claims  and  suits  for  extra  work. 

Cost  plus  contracts  may  save  the  owner  the  money  which 
the  contractor  usually  adds  to  his  lump  sum  or  unit  price  bid 
to  cover  the  complete  but  actually  infrequent  enforcement 
of  material  tests  which  cause  him  delay  and  expense,  or 
necessitate  the  carrying  of  a  large  stock,  entailing  interest 
chargef,  storage  space,  rehandling.  etc. 

Cost  plus  contracts  do  away  with  the  substantial  sums 
usually  added  in  lump  sum  or  unit  price  contracts  to  cover 
I  he  following  uncertainties: 

(a I    Weather. 

lb)    Foundations.  , 

(ct  Changes  and  shortages  in  labor  market. 

(di   Changes  and  shortages  in  material  market. 

(e)   Delayed  deliveries  of  materials. 

Kor  cost  plus  work  it  is  the  contract  and  not  the  specifica- 
tions which  is  the  crux  of  the  matter  from  both  the  owner's 
and  contractor's  viewpoint.  The  writing  of  the  contract  Is 
more  simple  than  the  writing  of  the  specifications. 

Cost  plus  contracts  tend  to  promote  co-operation  between 
the  owner  and   the  contractor. 

Disadvantages  Claimed  for  Cost  Plus  Contract*. — There  is 
no  way  of  determining  the  approximate  cost  in  advance  and 
this  upsets  budgets  where  definite  appropriations  have  been 
made  or  are  required. 

Competition  -the  key  to  efficiency — is  killed. 

Greater  opportunity  is  offered  for  favoritism  on  the  part 
of  the  owner's  representative. 

Wnere  the  same  contractor  has  several  jobs,  the  lump  sum 
and  unit  price  contracts  will  get  the  good  workmen  and  the 
cost  plus  contract  will  get  the  drones  and  misfits. 


.\  liir.:;i-  general  contractor  often  takes  u  Job  on  the  cost 
plus  basis  and  sublets  It  to  several  sntaller  contractors  on  a 
lump  sum  or  unit  pri>e  basis.  In  making  the  subcontractors 
complete  the  work  on  the  latter  basis  the  general  contractor 
often  treats  them  unfairly  while  he  himself  may  be  receiving 
a  substantial  profit  for  doing  little  or  nothing. 

Should  work  be  started  before  plans  are  completed,  many 
errors  nuiy  have  to  be  straightened  out  in  case,^  where  com- 
petent engineers  would  avoid  ihem  if  given  an  oppiirtunily 
to  get  out  a  complete  set  of  plans  and  accurate  estimates  of 
quantities 

Kng'neers  are  tempted  to  be  less  thorough  in  their  work 
when  they  know  that  there  will  be  no  comeback  al  thorn  on 
account  of  extras  resulting  from  their  failure  to  have  plans 
and  specifications  complete  when  needed.  With  ctist  plus 
contracts  it  nuiy  simply  be  a  matter  of  correcting  an  error 
or  supplying  a  deficiency  when  discovered,  but  the  cost  is 
there  Just  the  same  although  It  may  not  appear  as  an   "extra." 

Kngineers  or  other  represeniallves  of  the  owner  must  do 
an  Immense  amount  of  accounting  and  clerical  work  in  check- 
ing payrolls,  material  bills,  etc..  and  expend  much  time  and 
energy  in  expediting  thi>  delivery  of  materials. 

A  premium  may  be  put  on  extravagances  and  waste  by  giv- 
ing unscrupulous  contractors  and  engineers  a  chance  to  lake 
advantage  of  the  owner. 

The  contractor  may  procrastinate  in  securing  If  not  refuse 
to  secure  promptly  adequate  tools  and  equipment  as  to  type 
and   number. 

A  combination  of  the  above  disadvantages,  although  no  one 
by  itself  may  be  sulllciently  pronounced  to  permit  the  owner 
successfully  to  obtain  relief,  may  cause  grief  for  the  owner, 
unless  protected  by  a  maximum  fee  to  the  contractor,  and  by 
the  assured  adequacy  of  the  latters  organization  and  equip- 
ment. 

Pre-War  Status  of  Cost  Plus  Percentage  Contracts.  .Much 
large  construction  work  was  ami  is  diiiie  by  railroads  and 
other  corporations  in  this  way  but  this  is  done  usually  be- 
cause these  corporations,  unlike  municipalities,  are  legally 
able  to  select  competent  cor.tractois  with  etflclent  organiza- 
tions and  equipment  to  work  under  the  immediate  direction 
of  a  skilled  and  alert  stalT  of  the  owner  who  for  the  most 
part  purchases  supplies  and  material  direct.  The  Crand  Cen- 
tral Terminal  in  New  York  is  a  case  in  point.  .Much  of  the 
work  was  first  awarded  to  a  contractor  on  a  unit  price  con- 
tract but  It  was  completed   under  a  cost   plus  agreement. 

There  can  be  no  question  that  some  work  can  be  as  eco- 
nomically and  etllclently  done  under  the  cost  plus  basis  as  in 
other  ways.  But  in  the  water  works  field  such  work  appears 
to  form  the  exception  rather  than  the  rule  under  peace-time 
conditions. 

Army  Contracts  (or  Construction  Work. — One  of  the  best 
examples  of  cost  plus  perceiilage  agreements  Is  found  in  the 
IJ.  S.  Army  construction  work  during  iyi7-18.  Here  the  con- 
tract was  on  what  Is  known  as  the  'cost-plus-a-sllding-scale- 
fee"  with  a  maximum  upset  fee. 

Overhead  expenses  and  Interest  costs  reduced  the  actual 
profit  to  most  cantonment  contractors  to  less  than  I '/4  per 
cent.  In  this  case  the  specified  cost  of  the  work  included  all 
payments  of  whatever  nature  with  the  exception  of  overhead 
costs  of  the  contractor  including   financing  expenses. 

The  union  scale  of  wages  prevailing  in  the  locality  of  the 
work  under  consideration  as  of  June.  1917.  was  agreed  upon 
by  the  Secretary  of  War  and  the  president  of  the  American 
Federation  of  Labor  as  the  scale  for  the  camp.  Rules  In  ref 
erenc;  to  overtime,  and  for  the  regulation  of  hours  of  work, 
were  agreed  upon  In  advance  between  the  constructing  quar- 
termaster and  (he  contractor,  in  accordance  with  conditions 
prevailing  In   the  district   where  the  work   was  done. 

The  question  of  whether  or  not  the  novernment  got  a  fair 
return  on  Its  investment  depended  largely  on  the  adequacy 
of  the  auditing  and  checking  system  which  the  constructing 
tiuartermaster  carried  out   on   the  job. 

There  is  no  room  for  doubl  as  lo  the  wisdom  of  the  U.  S. 
military  establishment  having  acted  wisely  In  adopting  the 
cost  plus  form  of  contract  for  its  emergency  work.  Speed 
was  of  vital  Importance.  Abnormally  high  speed  always 
moans  abnormally  high  cost.  Hut  in  this  war  emergency  ab- 
normal construction  costs  were  of  no  significance  as  com- 
pared with  the  .saving  in  blood  and  general  war  cost  which 
resulted   from   such   construction   speed. 

In  this  connection  It  is  well  to  recall  that  the  government 
through  priority  arrangements  had  the  benefits  arising  from 
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Ihe  commandeering  not  only  of  materials  and  of  labor  but 
also  of  transportation.  Such  benefits  do  not  attach  to  peace- 
time work  In  any  field. 

General  Considerations  Regarding  Contract  Work. — On  con- 
tract work  engineers  sbould  not  be  compelled  to  do  the  work 
of  both  the  engineer  and  the  contractor  because  contractors 
should  be  more  capable  than  owners  or  their  representatives  to 
handle  advantageously  and  economicully  the  details  of  con- 
struction requirements.  Contracts  should  therefore  be  drawn 
lu  such  a  manner  as  not  to  limit  the  work  and  responsibility 
of  the  contractor  to  the  furnishing  of  labor  and  to  the  execu- 
tion or  details  under  the  absolute  direction  of  the  owner  and 
bis  engineer.  Responsibility  for  good  construction  and  final 
oxctllency  of  the  work  should  rest  with  the  contractor. 

To  Insure  satisfactory  results  from  cost  plus  lump  sum 
agnt'inents  the  contracts  should  provide  for  the  reimburse- 
ment of  the  contractor  for  all  amounts  actually  spent  by  him, 
such  expenditures  being  limited  in  the  case  of  materials  to 
their  normal  market  value  and  for  labor  to  price  schedules 
of  local  labor  unions.  The  lump  sum  fee  allowance  should 
Inciude  the  services  of  the  works  superintendent  and  hand 
tool.>.  and  such  small  equipment  as  would  obviously  be  re- 
quited for  the  work.  For  plant  equipment,  such  as  machine 
tools,  excavators,  cable  ways.  etc..  a  per  diem  rental  under 
stipulated  conditions  should  be  fixed  or  bids  should  be  re- 
ceived. To  prevent  disputes  the  plans  and  specifications 
should  be  as  carefully  prepared  as  for  other  types  of  con- 
inicl. 

Good  examples  of  cost  plus  lump  sum  agreements  are  found 
!a  the  r.  S.  Housing  Bureau  and  other  government  contracts 
ttblch  provide  for  a  rental  price  for  plant  equipment  and  a 
contractor's  fee  for  services,  on  all  of  which  bids  were  taken 
trom  a  list  of  acceptable  contractors. 

The  plant  equipment  fee  covered  the  rental  of  all  nia- 
chinerj'.  scrapers,  scaffolding  and  tools,  and  all  material 
which  did  not  enter  into  permanent  work.  It  did  not  include, 
however,  lumber  for  temporary  forms,  concrete  centering  or 
iht  bracing  and  supporting  of  these  forms  or  light  staging  or 
MfctToldlng  on  the  exterior  of  structures. 

The  contractor  from  his  fee  was  obliged  to  pay  all  costs  of 
trhn^portlng.  loading  and  unloading  the  plant  equipment,  and 
all  upke>-p  and  maintenance  charges,  fuel.  oil.  office  overhead 
and  general  superintendency.  A  bonus  was  allowed  the  con- 
tructor,  in  addition  to  the  lump  sum  fee  which  he  bid,  in  the 
amount  of  one-fourth  of  any  saving  he  was  able  to  make  as 
ccc.pared  with  his  accepted  estimated  cost  of  the  total  work. 
rnder  the  agreement  the  contractor  financed  the  entire  con- 
stnictlon  work  and  was  reimbursed  by  the  owner  for  all 
such  cost.  .\  ver>-  strict  system  of  inspection  and  accounting 
wrf»  maintained  by  the  government. 

Profit  sharing  methods  have  considerable  merit  over  the 
itlralfht  cost  plus  forms  in  that  they  give  the  contractor  some 
iri,..ntnp  to  keep  the  cost  of  the  work  down.  A  method 
-  been  used  with  considerable  success  in  Canada  is 
1  by  Mr.  R.  O.  U.  French.  By  its  terms  the  contrac- 
tor receives  2n  per  rent  of  the  estimated  cost  and  rebates  to 
the  owner  10  per  cent  of  the  actual  cost. 

Contracts   Adjusted   to   Varying    Labor   Prices.     Mr.    Morris 

R     .-t..rr."rd.    Chief    Engineer   of    the    North    Jersey    District 

^pply  Commission,  in  a  recent  contract  for  the  con- 

of  the  Wanaque  Dam  provided  for  an  adjustment  of 

renain  labor  costs  after  the  year  1320.  provided   such   costs 

are   10  per  cent   above   or   below   normal   1920   prices      This 

place,  ,hp  burden  of  charges  in  materials  costs  on  the  con- 

rnirtor    r.,r   rauses  the  owners  to  share  with   the  contractor 

••»  in  labor  costs.     The  advantage  of  this  type 

'-  labor  over  cost  plus  agreements  lies  in  the 

-actor  Is  compelled   to  exercise  the  same 

and  that  there  Is  the  same  necessitv  for 

r„.n.ctlon  methods  as  is  required  on  lump"  sum 

agreements,  but  he  Is  not  obliged  to  shoulder 

"y  for  unexpected  price  changes 

.qua  Dam  contract,  labor  is  a  controlling  item 

ry  construction  work,  particularly  on  compara^ 

T-  '""^  *■'■*■'■''  "'^  ^'^'''^^  •"  'abor  and  material 

To   ^"^  """'^  "'"""•  "■"-   ""'""   •"•  '^-'  advanta^in   it 

To   h.   „,.,„   ..n»rally   applicable   the   adjustment    in    pr"ces 

Mclnde  material  as  well  as  labor,  and  fur- 

...Ml       >  1'  "'"'"''  ''^' *'"'""  ""'■cessive  adjustments 

s!i».ild   *!,.,  t«.  made  to  conform  to  the  si/e  of  .hi  IT     . 

and  to  ,h..  ,.obable  duration  of  construction  '  '"'"''"' 

teri  rlhlrlT'""  '"  '""""  """'""  '°  '"e  case  of  ma 

ten..  .r  labor,  because  of  the  greater  n„„,K„„  „,  _. 


all  I 


He  greater  number  of  ma- 
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„?i"h      ^".^.*'*°  ''^<=«"««'  °f  the   variety   of  materials   which 
m.ght   sat.sty  any  particular  specification.     On   this  accoun 
he  turn.shtng  ot  the  principal  materials  to  the  general  con 
tractor  through  separate  contracts  made  by  the  owner  .nav 
be  advantageous  in  that  the  risk  would  be  more  widelv  d^- 

l:mpiranrder„ite.^""'"^"'  ""  "^'^'^  "-'^^  -mewhat -mo^e 
At  a  time  when  transportation  facilities  are  abnormally  in- 
adequate the  assumption  by  the  owner  of  the  responsibilitv 
ol  furn.sh.ng  materials  cannot  eliminate  wholly  the  troubles 
laborers.™'"  ""  '"'°'''''  "'''^■•""««°'  "'^'^  «f  the  contractor's 
Summary  and  Conclusion.  -Pre-war  construction  contracts 

unT  or'"  'T'  "'''''■  "^"  '■'^'^">-  «"•  =»S^eements  on  a  Ittm^ 

sum  or  a   unit   pnce   basis.     Cost    plus  contracts   were   used 

as  a  TJ^Tl  '"'^'  ''°'^  •"""-  f"--  '"•'^•^"^  corporations  or 
as  a  part  ol  other  types  of  agreements 

and"In'h  "it  "'""  '^^  ^""^'^  ^'"'^'  Governn.ent  construction 
and  su.h  other  work  was  done  on  a  cost  plus  basis.  Where 
proposals  on  a  lump  sum  or  unit  price  basis  were  obtained 
the  prices  were  intended  to  be  sufflcientlv  high  to  insure 
agatns  oss  due  to  constantly  changing  prices  and  the  scare 
ity  of  labor  and  material. 

wifh"^n  '^n  V!'  T  P™'^^'^"'-^  has  been  somewhat  unsettled, 
cnlf  n        f"  '^^  '"""""^  """  '°""'  °f  '"«  disadvantages  of 

cos  plus  form  and  to  combine  so  tar  as  possible  the  good 
qualities  of  both  types  of  contracts. 

The  unit  price  contract  under  normal  stable  market  and 
transportation  conditions  is  the  most  satisfactory  The  lump 
sum  contract  is  principally  advantageous  in  that  the  final 
cost  IS  definitely  known  at  the  outset 

Cost  plus  contracts,  with  proper  provision  for  accounting 
and  siipervision,  may  be  satisfactory  where  conditions  are 
not  definitely  known  and  in  the  case  of  private  corporations 
^^here  well  qualified  contractors  may  be  selected  to  work 
under  adequate  supervision.  Under  war  conditions  cost  plus 
contracts  were  necessary  and  even  now  have  many  advan- 
tages 

Cons; ruction  work  for  private  corporations  mav  be  suc- 
cessfully earned  out  with  proper  safeguards  under  any  of  the 
discussed  toims  of  contract.  For  general  construction  work 
ur.der  m'lnicipal  control  the  nearer  a  contract  approaches  the 
•ve.i-osiablished  lump  sum  or  unit  price  contracts,  if  indeed 
any  departure  from  such  contracts  is  legal,  the  more  satisfac- 
tory will  be  the  results  secured. 

Until  such  time,  however,  as  the  material  and  labor  mar- 
Kets  are  better  stabilized,  contracts  should  in  fairness  place 
the  burden  of  uncertainty  on  the  owner  and  not  on  the  con- 
tractor.    This  may  be  done  as  follows: 

(a)  For  much  municipal  work  a  form  of  contrac  I  may  be 
adopted  along  the  lines  proposed  by  Mr.  Sherrerd.  and  liiodi- 
fied  as  suggested  as  to  labor  and  material  adjustments  at 
pioper  intervals. 

(b)  For  municipal  or  other  work  contracts  may  provide 
foi  the  furnishing  by  the  contractor  of  such  labor  knd  mate- 
rial.'; as  are  reasonably  stable,  with  adjustment  for  changes 
in  the  labor  market,  and  with  materials  of  unstable  price  fur- 
nished by  the  owner  through  separate  contracts. 

Construction  work  not  ab.solutely  necessarv  should  be  de- 
ferred, and  materials  and  labor  should  be  diverted  so  far  as 
possible  to  work  which  is  absolutely  necessary. 

So  fyr  as  possible  necessary  improvements  should  be  made 
by  repairing  or  enlarging  present  works,  and  new  works 
should  be  confined  for  the  present  to  immediate  needs. 

Court  Decision  of  Interest  to  Illinois  Drainage  Engineers.-- 
A  dGCision  of  interest  to  drainage  engineers  has  been  ren- 
dered recently  by  the  Supreme  Court  of  Illinois.  The  lower 
court  of  McHenry  County  abandoned  the  Cane  Creek  Drain- 
age District,  holding  that  engineer's  fees,  attorney's  fees, 
and  even  the  commissioners'  fees,  were  not  a  part  of  the 
court  costs,  which  had  to  bo  paid  within  :!0  days  in  order 
to  abandon  the  work.  The  Supreme  Court  has  now  reversed 
the  lower  court,  and  remanded  the  case,  declaring  that  the 
order  of  the  lower  court  was  destructive  of  a  remedy  pro- 
vided by  the  law.  and  prohibited  by  constitutional  provision, 
as  It  deprived  these  men  of  their  rights  under  their  con- 
tract with  the  commissioners,  as  engineer,  and  attorney. 
This  decision,  which  has  been  awaited  with  interest  by  the 
engineers  and  attorneys  over  the  state,  will,  it  is  expected, 
give  more  stability  to  drainage  districts,  which  were  en- 
dangered by  this  new  amendment.  A.  1..  Webster  of 
Wheaton.  Ill,   was  the  engineer  for  the  district. 
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Amalgamation  of  Waterworks  As- 
sociations to  Securt'  United 
Action"" 

By  CARLETUN   K.   DAVIS, 
<"hU(  I'.urruu  of   WiUtT.   riiil.ijtli.lila. 

The  widest  opportunity  for  this  association.  1  feel,  lies  in 
a  change  in  the  relationship  between  the  sections  and  the 
central  organization.  The  sections  must  be  developed,  those 
already  in  existence  must  be  strengiht-md.  new  sections 
must  be  created,  all  with  n  view  of  a  titiul  umalgamation  in 
one  central  organization  of  the  entire  waterworks  Interests 
of  the  country.  This  process,  carrieil  lo  ii  logical  end,  will 
not  destroy  our  existing  organization,  but.  perhaps,  change 
its  character,  opening  up  to  it  a  much  wider  Held  of  useful- 
neas  along  somewhat  different  lines.  To  meet  the  situations 
that  are  before  us  today  and  that  will  arise  in  the  years  to 
come  to  prevent  lost  motion  and  eliminate  unnecessary  dupli- 
cation, all  the  waterworljs  o(  the  country  should  function 
for  their  common  interests  through  i;  central  body  which  will 
be  representative  of  all  localities  and  which  should  be  organ- 
ized to  meet  all  conditions  and  needs. 

The  American  Waterworks  .Association,  wiien  It  adopted 
its  name,  expressed  the  intention  to  serve  as  this  central 
body.  The  question  before  us  today  is  whether  we  propose 
to  (trasp  the  opportunity  to  act  or  whether  we  shall  let  the 
opportunity  pass  us  by.  .Acceptance  of  the  present  as  we 
And  it  and  committing  the  future  to  our  successors  is  the 
easiest  course.  I  believe  our  association  will  elect  lo  follow 
the  more  difficult  but  more  fruitful  path. 

The  majority  of  our  members  are  restrained  in  their  activi- 
ties by  regulations  imposed  upon  them  by  public  service 
bodies,  or  by  the  restrictions  of  legislative  enactments,  or 
by  the  limitations  of  city  laws  and  ordinances.  .Many  of 
these  restraints  are  irksome,  and  are  not  accepted  calmly  or 
without  chafing  under  the  restraint,  .\long  the  field  of 
organization  work  we  have  a  relatively  free  hand  to  organize 
and  develop.  We  have  an  opportunity  to  demonstrate  that 
the  waterworks  engineer  and  operator  is  a  capable  organizer, 
and.  when  given  the  opportunity,  can  conduct  his  own  affairs 
with  Mfflclency,  and  at  the  same  lime  with  due  regard  for 
the  interests  and  welfare  of  the  public,  with  an  eye  to  the 
future  and  an  alertness  for  the  present.  Necessary  protests 
against  undue  outside  restraint  will  come  with  much  greater 
force  if  supported  by  the  weight  of  a  compact,  comprehen- 
sive, well-organized  and  conducted  association. 

It  Is  stated  on  good  authority  that  the  investment  in  water- 
works represents  the  largest  total  in  the  entire  field  of  com- 
parable utilities.  Waterworks  officials  know  that  their  plants. 
of  all  utilities,  supply  one  universally  indispensable  com- 
modity— vital  for  human  existence  and  basic  for  all  com- 
munity life.  We  have  common  interests,  and  that  we  are 
grasping  for  methods  of  expressing  this  interest  by  working 
together  for  a  common  end  is  shown  by  the  number  of  water- 
works organizations.  The  next  step  forward  is  the  affiliation 
of  the  several  organizations  to  handle  matters  of  mutual 
interest  with  the  power  and  weight  that  come  from  large 
numbers,  unity  of  purpose  and  harmony  of  Ideas. 

Organization  is  the  <lominant  note  heard  throughout  engi- 
neering and  allied  fields  at  the  present  time.  The  American 
Waterworks  .Association,  through  accredited  representatives, 
recently  attended  a  National  Council  in  Washington  of  organ- 
izations concerned  with  public  utilities  like  our  own,  seeking 
to  co-operate,  offensively  and  defensively,  in  matters  vitally 
affecting  the  Interests,  personal  and  official,  of  their  mem- 
bers. Whatever  may  be  the  final  outcome  of  such  efforts,  or 
whatever  may  be  the  path  the  council  of  afliliated  societies 
may  elect  to  follow,  self-respect  demands  that  the  water 
works  of  the  country  shall  be  able  to  speak  as  a  unit  at  such 
councils  and  with  the  weight  attaching  to  full  and  not  partial 
numbers. 

Waterworks  problems  are  physical  and  material,  social 
and  political.  The  first  two  mentioned  are  common,  irrespec- 
tive of  locality.  The  last  two  mentioned  depend  upon  the 
human  element,  and  human  nature  has  common  characteris- 
tics the  world  over.  Waterworks  men  on  this  continent  have 
underlying  Interests  and  will  continue  to  co-operate  In  the 
future  as  they  have  In  the  past. 

•Abstract  of  PrepifU'n'ial  atltlre^'S  at  Mr.nTr*-.Tl  < 'on\*-ntion  fif 
.\morioan    Waterworks    .Asfoolatlon. 


We  do  not  realize  our  strength  because  we  have  never 
attempted  to  exert  it  as  a  unit.  Unorganized  society  is 
helpless  against  attacks  and  demands  of  relatively  small  but 
nffictlve,  because  organized,  groups  working  together.  The 
existing  lack  of  cohesion  among  waterworks  men  places 
them  relatively  in  the  position  of  the  present  unorganized 
public,  powerful  but  helpless  because  of  its  Inability  lo  work 
together.  Sometimes  among  our  own  ranks  we  hear  refer- 
ences to  the  so-called  little  ti-llow  and  the  big  fellow.  Kach 
one  of  our  members  has  someihlng  to  give  and  something  to 
receive.  The  perpetuation  of  the  false  idea  of  big  and  little, 
great  and  small.  Is  harmful  because  It  is  based  on  wrong 
premises.   Is   unreal  and   exists  only   in   the   Imagination. 

The  public  water  supplies  of  the  country  are  developing 
from  year  to  year,  meeting  the  growth  of  the  country.  They 
present  highly  complex  technical  and  engineering  problems. 
The  period  of  outside  regulation  has  been  with  us  for  some 
lime  past  and  is  Increasing.  Local,  state  and  national  health 
organizations  are  charged  wlih  functions  relating  lo  water 
supplies  which  are  sometimes  arbitrary  and  absolute,  i'ub- 
llc  service  commissions  ari'  given  or  assume  increasing 
authority  from  year  to  year. 

Waterworks  operators  must  determine  for  themselves 
whether  ih»y  propose  to  accepi.  without  a  voice  In  the  mat- 
ter, standards  which  may  be  imposed  upon  them  from  the 
outside,  or  whether  they  propose  to  set  up  certain  standards 
I'or  themselves  which  outside  bodies  must  of  necessity  accept 
because  of  (he  authority  behind  the  conclusions  of  the  water- 
works operators.  If  the  latter  Is  to  be  the  case,  the  water- 
works men  must  take  the  Initiative;  otherwise  It  will  bo 
taken  from  them.  If  the  waterworks  men  do  not  lead,  they 
must   follow. 

Standards  of  practice  and  procedure  must  be  done  through 
committees  and  committee  work  will  become  of  increasing 
Importance.  The  path  of  the  committees  must  be  smoothed 
as  much  as  possible.  When  the  authority  for  committee 
work  can  emanate  from  a  central  body,  representative  of  all 
the  wi.terworks  of  the  country,  when  co-operation  comes 
logically  and  as  a  matter  of  course  and  not  under  option  of 
possible  rival  organizations  as  at  present,  the  desired  end 
will  be  in  sight. 


Filter  Plant    Operation  at  (Jrand  Rapids, 
Mich. 

Records  of  filter  plant  operation  at  (he  city  of  Grand 
Rapids,  .Mich.,  for  the  year  ending  .March  :i].  lH2ii.  are  avail- 
able in  the  recent  annual  report  of  Walter  A.  Sperry,  chief 
chemist  of  the  plant. 

.  During  the  year  the  gross  pumpage  to  the  filtration  plant 
was  5.131.3  million  gallons,  or  an  average  of  14.(16  million 
gallons  per  day.  This  was  an  increase  of  12.7  per  cent  over 
the  preceding  year.  Deducting  wash  water,  amounting  to  0.8 
per  cent,  the  net  amount  filtered  was  13.!i4  million  gallons 
per  day. 

The  cost  of  operation  per  million  gallons  was  as  follows: 
Wages.  $4.2,1 ;  chemicals.  $7.23;  power.  $3.85;  supplies,  $1.33; 
or  a  total  of  $16.66,  a  decrease  of  $0.22  per  million  gallons 
over  1918.  This  decrease,  however,  was  due  largely  to  the 
inability  to  obtain  the  required  amount  of  lime  during  the 
v.inter    months. 

The  average  price  paid  for  chemicals  per  ton  was:  Lime, 
$12.01;  alum.  $32.00.  The  average  amount  of  chemicals 
added  per  gallon  of  water  were:  .Alum.  0.8  grains;  lime.  5.6 
grains.  The  average  total  hardness  of  the  raw  water  was 
241  parts  per  million  and  of  the  filtered  water  135  parts  per 
million.  The  average  color  In  the  raw  water  was  31  parts 
per  million  and  In  the  filtered  water  13  parts  per  million. 

The  plant  has  been  operated  for  the  entire  year  on  the 
intermittent  plan  of  reduced  lime  feeds.  The  standard  of 
hardness  maintained  has  been  that  of  Lake  Michigan,  7.5 
to  8  grains  per  gallon.  This  standard  seems  to  have  been 
reasonably  acceptable  to  the  users  and  there  continues  to 
appear  to  he  no  doubt  but  that  this  plan  is  acting  effectively 
to  reduce  the  "after  deposits."  Never  before  has  the  small 
amount  of  scale  been  found  In  the  water  cylinders  of  the 
high  service  pumps  as  at  present.  This  year  It  was  possible 
to  omit  the  usual  overhauling  of  the  .sand  beds,  as  the  filters 
were  free  from  the  usual  mud  balls  or  other  deposits.  There 
have  been  no  complaints  of  bad  effects  on  furnace  colls. 
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Etitnuii-v'nui  and  ('oiitnicliiiff   for  -Inlij   II,   IHjo, 


Effect  of  Flood   on  Flexible   Con- 
crete   Block    Revetment  of 
Miami  Conservancy  District 

An  Imporlnnt  part  of  the  work  of  Hip  Miami  River  im 
provenieiit.  which  forms  a  part  of  the  flood  prevention  proj- 
ect of  the  Miami  Conservancy  Distrlil.  has  been  the  pro 
teciloii  or  tlie  banks  and  levees,  at  especially  vulnerable 
rolnts.  aKainsl  the  scourInK  action  of  strong  currents  during 


Fig.     1 — Finished    Section     of    Concrete     Revetment.      Picture   Was   Taken    in    May.    1920 

OcKMls.  Iiy  the  use  of  concrete  revetments  as  an  armor  cover 
IHK  the  earth  mat<»rlals  of  which  the  banks  and  levees  an; 
made.  This  revetment  consists  of  two  main  parts — a  strip 
of  concrete  slabs  occupying  the  lower  part  of  the  levee 
i^lopc  and  a  strip  of  smaller  concrete  blocks  laid  along  the 
edge  cf  the  river  channel  adjoining  the  slabs  and  anchored 
to  ihim.  These  blocks  are  21  in.  by  12  in.  by  h  in.  in.  size 
The  method  of  constructing  them  was  described  in  the  Au- 

Kiisl   20.   1919  issue  of   Engineering; 
and    Contracting.     They    are    lai.l 

fl.T  1  loose,  breaking  joints 

S'  !.•-    strung    horizontally 

Ihrougli   liciles  in  toe  blocks,  weav- 
ing them   Into  a  continuous  fabri" 

which  Is  quite  fle.\ible.     The  cabin 

l.«  run  nt  right  angles  to  the  river 

bank,  and  is  anchored  In  the  con- 
crete   of    the    slabs    on    the    levee 

slope   and  to  heavier,  longer  block ; 

which    stiffen    and    strengthen    th^ 

river  edg«>  of  the  fabric. 
At  the  foot  of  the  levee  slope  -a 

f"  ■-  driven,  their 

I";  concrete  wall 

bulli   iiitt'iiral   v.ith  the  levee  slab.^. 

nnd   '■>  which  the  Mexihle  fabric  i- 

n'  V    two    cables    Ihroug'i 

••  Crosswalls   of    Inter 

I'  sheet  piling  are  place  I 

«•,  ft.   In   the  length  of  th.' 

r>^^ftment.  running  crosswise,  from 

th"  foot  of  the  concrete  slab  slope 

half  way  to  the  river  edge  of  th-^ 

r'pxihie    block    structure,    and    an- 

rhore*!  both  to  the  slahn  and  to  th>' 

blocks.     This  affords  additional  a.; 

^nrance    against    any    possible    up- 


(lercutting  of  the  levee.  The  flood  of  last  April  subjected  this 
revetment  to  a  particularly  severe  test.  During  this  the 
water  reached  the  16  £t.  stage — the  highest  since  the  disa^-- 
ter  of  Ifli:;.  The  action  of  the  flood  in  this  revetment  is  in 
dicatod  in  an  accompanying  illustration,  which  with  the  de- 
scriptive matter  are  taken  from  the  June  Miami  Conserv- 
ancy Bulletin. 

The  action  indicated  in  Figs.  2  and  .'!  took  place  at  a  par- 
ticularly vulnerable  place,  just  below  the  Island  i'ark  Oani. 
in  Dayton.  O.  At  its  east  end.  this  dam  abuts  upon  the  leveo 
some  (iistance  up  the  slab  slope.  The  dam  crest  being  level, 
the  result  is  that  all  stages  of  the 
river  water  at  the  east  end  of  the 
dam  is  pouring  in  a  sheet,  thicke:" 
or  thinner,  upon  the  levee  slabs, 
thence  down  their  slope  and  across 
the  flexible  floor,  which  also  has  a 
slight  slope,  till  it  reaches  the  un- 
protected river  bed.  at  the  lower 
edge  of  the  mattress.  In  its  rush 
down  the  levee  slope,  it  acquires 
high  speed,  and  strikes  the  unpro- 
tected river  gravel  like  a  liquid  eN- 
cavator.  or  modified  "hydraulic 
monitor,"  excavating  a  channel  for 
itself  along  the  edge  of  the  revet- 
ment for  a  considerable  distance 
downstream.  The  gravel  beneath 
the  revetment  edge  sloughs  off  into 
this  channel,  permitting  the  lower 
portion  of  the  flexible  floor  to  sink 
gradually  beneath  the  w-ater  sur- 
face, and  cover  the  excavated 
slope.  It  is  notable  that  this  ac- 
tion, once  it  has  sufliciently  deep- 
ened the  channel  next  the  reve- 
ment  edge,  is  self-curing,  the  water 
of  the  deepened  channel  forming  a 
liquid  cushion  which  stops  further 
destructive  erosion  of  the  gravel 
bottom.  The  deepest  erosion  is  iu 
tact  due  to  the  downstream  rush 
of  the  water  a  little  further  below 
for  which  the  action  just  referred 
to  serins  to  give  an  opening  wedge.  The  same  cushioning 
action,  however,  takes  place  here  also,  and  the  sroded  layer 
rapidly  thins  out  downstream. 

The  extent  of  the  erosion  which  can  occur  at  the  edge  of 
the  revetment  and  still  be  mended  w^ill  vary  somewhat  with 
the  natuie  of  the  material  eroded.  In  the  gravel,  which 
constitutes  the  bed  of  the  Miami  River,  the  shore  slope  as 
sumed  by  the  excavation  is  steep,  that  the  location  shown  in 
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Fig.  2_Fiexlble  Revetment  In  Action.  The  Flexible  Mattress  Sank  a  Maximum  of  7  ft.  Below 
Its  Original  Position.  Its  Steel  Cables  Keepinrj  the  Structure  Intact.  The  "Hump"  In  the 
Foreground  Is  Caused  by  Heavy  Boulders,  Which  Protected  the  Ground  at  This  Point  from 
Erosion.  This  Picture  Was  Taken  Before  the  Flood  of  April  20.  Fig.  3  Shows  What  the 
Flood   Did  to  This   Revetment. 
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Kig.  '1  ineasurfuienl  showed  the  river  etlRH  of  Ihe  ffvetmeii' 
had  dropped  about  7  ft.  Following  ihis  drop,  caiue  the  flood 
of  April  20.  and  it  is  gratifying  to  note  that  under  these  se 
vere  conditions  the  additional  erosion  was  only  about  a  fool 
The  width  of  revetment  provided  is  sutticieut  to  penult  a 
considerable  drop  further  without  duuser.  the  erosion  ceas- 
ing, before  the  full  adaptabilitv  of  the  revetment  is  ex- 
hausted. The  .'-lability  of  the  Miami  River  gravel,  together 
with  the  ample  factor  of  safety  provided  for  In  the  deolgn. 
isives  strong  a.ssurance  of  the  protection  of  the  levees  under 
maximum  flood 

It    is    believed    that    at    the   point    wher--    the   test   occurre! 


Fig.  3 — Flexible  Revetment  After  Flood  of  April  70.  The  "Hump"  Shown  In  Fig.  2  Pertlsti. 
but  li  Con>ider;ibly  Reduced.  Note  the  SI  ght  Additional  Erosion  Due  to  the  Flood.  At 
the  Right  the  Revetment  Edge  Still  Remains  In  Its  Original  Position,  Although  the  Gravel 
Next  to  It  Has  Been  Somewhat  Cut  (3own.  The  Flood  Reached  a  Stage  of  16.1  ft.,  the 
Highest  Since  1913.  Under  the  Circumstances,  and  Considering  the  Peculiar  Vulnerabil- 
ity of  the  Levee  Slope  at  This  oPInt,  the  B.'havior  of  the  Flexible  Mattress  Is  Gratifying 
to    the    Engineers. 

the  conditions  are  more  severe  than  anywhere  else  along  the 
length  of  the  revetment. 


Mayors"  Salaries  Fixed  by  Legislative  Act.— The  lower 
house  of  Ihe  Stale  legislature  of  Louisiana  on  July  6  passed 
a  bill  fixing  ^he  annual  minimum  salaries  of  the  mayor  and 
counctlmen  in  every  city  In  the  state,  with  the  exception  of 
.\ew  Orleans.  In  cities  of  the  first  class  between  40.000 
and  60,000  poinilution.  the  salary  of  the  mayor  shall  not 
exceed  $6,000  and  Ihe  councllmen  J.i.i'OO.  More  than  60,000 
In  population,  the  salary  of  the  mayor  shall  not  exceed  $7,500 
and  the  conncilmen  $6.oiio.  In  cities  of  the  second  class,  be- 
tween  2.500  and  ."i-OOO  population,  the  salary  of  the  mayor 
shail  not  exceed  $1,500  and  the  councllmen  $500.  Between 
5.000  and  li.Oi'O  population  the  salary  of  the  mayor  shall 
not   exceed   %l.a<\»  and   the  councllmen  $1,500. 

Between  M.OOO  and  14.000  the  salary  of  the  mayor  shall 
not  exceerl  $::,ooo  and  the  councllmen  $2,500  Between  14.- 
"00  and  25.i>:i0  population,  the  salary  of  the  mayor  shall  not 
exceed  $;.50ii  and  the  councllmen  $:;.ii0O.  Between  25.000 
and  lO.ooQ  population,  the  salary  of  the  mayor  shall  not  ex- 
feed  $4.."iio~and  the  councllmen  $:'.,500.  The  population  of  the 
variolic  municipalities  shall  be  determined  by  the  recent 
I'nited  States  census,  it  is  provided.  In  the  event  that  any 
city  of  the  second  class  with  a  population  of  more  than  lO.OO'' 
tut  less  than  H.O'io  and  operates  its  own  street  railway  and 
waterworks  system,  the  salary  of  the  mayor  shall  not  ex- 
ceed $4,000  and  the  councllmen  $S.500.  Where  such  city  has 
a  population  in  excess  of  14.t-00  but  less  than  20.000.  the 
mayor's  .salaiT  shall  not  exceed  $4,500:  between  20.000  anil 
"O.O'io  population,  the  mayor's  salary  shall  not  exceed  $5.ooo 
and  the  councllmen  $4. .500:  between  30.000  and  40.000  popula- 
tion, the  mavor's  salary  sh.ill  not  exceed  $6,000  and  the 
councllmen  $5.0oo. 


Suj^j^estions  on    Meclianical  1  iltra- 
tion  Plant  Operation 

I'seful  suKBe-.tloiii.  on  llu-  o|ieratii>ii  oi  a  mechuiiiial  filtra- 
tion plant  f)f  the  gi-avlty  type  are  given  in  a  recent  Issue  of 
■Shops  and  Kleld  News,  a  publication  of  the  Pittsburgh 
Pllter  &  KnglneerlnK  Co..  from  which  Ihe  matter  following 
Is  tak<*n. 

Ili  placing  the  plant  In  operation  be  sure  thai  all  \alve.-i 
controlllnt:  tin-  flow  ure  properly  closed  In  starting  to  fill 
the  sedinietiiailDn  ba^'ln  be  sure  that  Ihe  chemical  solution 
feed  Is  started  first.  .Make  It  a 
rule  always  lo  open  the  coagulant 
supply  pipe  before  starting  th>> 
pumps  that  pump  water  to  a  co- 
agulant basin.  .\  small  amount  o( 
excess  .solution  will  do  no  harm, 
while  to  fall  to  do  this  may  result 
in  a  considerable  amount  of  water 
getting  into  the  coagulating  basin 
before  coagulation  is  started.  It 
Is  absoluli-Iy  essential  lo  secure 
coagulation  before  getting  results 
Securing  Proper  Coagulation. — 
Itegulaliiili  of  the  coagillaiil  so- 
lution must  be  made  In  accordanc- 
with  the  cuiidltions  of  the  raw 
water  supply  and  should  vary  prob- 
ably from  1  grain  or  even  less  per 
gallon  to  possibly  as  high  as  5  or 
6  grains  when  Ihe  water  Is  ex- 
ceedingly turbid.  Judirment  com- 
bined with  the  experience  Is  the 
only  way  to  determine  the  exact 
amount  necessary  to  produce  re- 
sults. 

The  coagulation  should  appear 
In  the  form  of  a  floe  In  the  water. 
Ihe  Hoc  taking  the  form  of  a  dis- 
tinct flake.  This  can  be  seen  read 
ily  in  the  open  basin  with  the  sun 
shining  upon  the  water:  or  have  a 
deer  glass  available  so  that  sam- 
ples can  be  dipped  from  the  basin 
and.  when  held  up  to  the  light,  the 
distinct  floe  can  be  seen  If  the 
proper  coagulation   has  been  secured. 

The  greatest  amount  of  the  suspended  matter  should  be 
I  reclpitated  in  the  settling  basin,  so  that  the  water  when 
applied  to  the  filter  bed  Is  comparatively  clear.  This  must 
te  taken  In  a  comparative  sense  only,  for  when  the  water 
is  very  lurhid  it.  of  course,  will  be  somewhat  muddy  as  it 
goes  to  the  filter  bed.  but  will  hi-  much  clearer  than  the 
raw    water. 

At  periods  when  the  raw  waler  Is  exceedingly  clear  it 
may  be  necessary  lo  use  a  little  larger  amount  of  alum  to  se- 
cure a  coagulation  than  when  it  has  a  certain  amount  of 
cloudiness  or  turbidity,  for  In  the  former  case  the  blanket 
on  the  filler  Is  formed  entirely  by  the  flocculent  matter.  In 
all  cases,  however,  be  sure  that  you  have  a  distinct  floe  as 
the  water  goes  to  the  filter  bed. 

There  -  probably  will  be  some  conditions  when  it  would 
be  advisable  to  apply  the  coagulant  at  the  baffle  wall  in  the 
basin  or  various  points  in  mixing  chamber,  rather  than  at 
the  Inlet  chamber,  on  account  of  the  small  amount  of  tur- 
Mdlty  the  water  contains.  When  it  Is  extremely  muddy, 
however,  application  should  be  made  always  at  the  inlet 
chamber. 

If  you  do  not  secure  proper  coagulation  there  is  some 
riclinlte  reason:  either  a  sufficient  amount  of  coagulant  has 
not  been  applied  or  it  may  be  possible  thai.  In  the  event  of 
continued  rains  and  extremely  heavy  turbidity,  the  water 
does  not  have  sulficlenl  alkalinity  to  properly  take  care  of 
the  .iroount  of  aluminum  applied. 

In  event  of  a  difflculty  of  securing  coagulation.  Imme- 
diately have  tests  for  alkalinity  made.  E^ach  grain  of  alumi- 
num applied  per  gallon  r.-quires  about  o.s  grain  of  alkalinity 
for  it!^  proper  use.  and  there  should  at  all  times  be  a  sur- 
plus of  alkalinity  of  possibly  a  grain  and  a  half  over  that 
required  for  the  coagulant.  In  the  possible  event  of  a  de- 
ficiency in  alkalinity,  temporary  application  of  a  .solution  of 
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either  lime  or  soda  ash.  sufficient  to  make  it  up.  may  be  ap- 
plied. Your  oheiulst  can  advise  you  of  the  amount  neces- 
.-arv  after  making  his  alkalinity  test. 

While  it  U  not  probable  that  this  will  occur  in  the  water, 
.  It  is  a  possibility,  so  be  sure  to  have  on  hand  an  ample  sup- 
ply of  coagulant,  always  anticipating  your  needs  of  this  ma- 
terial so  that  there  Is  no  possibility  of  your  having  to  operate 
without  proper  coagulant,  as  without  it  results  cannot  be 
obtained 

Starting  the  Filtering.— After  having  filled  the  coagulating 
basin  with  the  raw  water  properly  mixed  with  the  coagulat- 
ing solution  as  It  passes  through  the  mixing  chamber,  open 
the  valve  supplying  the  influent  to  the  filter  bed.  allowing 
the  water  to  flow  into  the  bed  through  the  troughs  on  to  the 
•and  Led 

This  should  be  done  slowly  so  as  not  to  get  the  bed  air 
bound  by  flooding  the  surface  and  trapping  the  air  in  the 
cand.  After  slowly  tilling  the  filter  box  and  allowing  the 
water  to  rise  to  the  level  of  the  coagulating  basin,  open  the 
filler  waste  valve  for  a  few  moments,  and  let  the  first  filtered 
water  pass  to  the  sewer,  then  open  the  filtered  water  or 
eflluetit  y.ilve  and  close  the  filter  waste  valve  to  the  sewer 
nnd  the  filter  plant  is  in  operation. 

The  filters  should  be  kept  in  operation  until  the  loss-of- 
heed  gages  show  a  loss  of  head  of  approximately  10  ft.,  at 
which  time  It  will  be  found  that  the  amount  of  water  pass- 
ing through  the  filters  will  be  considerably  less  than  the 
norm.")!  rated  capacity,  which  should  be  about  2  gal.  per 
square  foot  of  area.  When  the  capacities  decrease  below 
this  quantity,  then  it  is  an  indication  that  the  beds  are  in 
such  condition,  due  to  accumulation  or  deposits  on  the  sur- 
face of  the  sand  bed.  and  that  they  require  washing.  It  will 
be  found,  on  the  average,  that  this  will  take  place  when  tho 
loss-of-head  gage  shows  a  loss  of  head  of  in,  and  in  some 
cases  as  high  as  12  ft.,  at  which  time  the  filter  should  be 
Fhiil  down  and  properly  washed. 

How  to  Wash  the  Filters.— In  doing  this,  close  the  influent 
valve  and  allow  the  water  to  filter  down  until  within  2  or  3 
In.  of  the  top  of  the  sand  bed.  Then  close  the  effluent  valve 
and  open  up  the  sewer  valve.  Next  open  up  the  wash  valve. 
letting  the  wash  water  under  pressure  into  the  under-drain 
system.  The  pressure  applied  to  the  under-drain  system 
for  washing  should  be  approximately  1"  to  12  lb.  per  square 
Inch,  equivalent  to  a  head  of  2.t  or  :;n  ft.,  w^hich  is  ample  for 
proper  washing.  Too  great  a  pressure  will  disturb  the 
Itrarel  and  result  In  the  sand  drifting  down  to  the  gravel 
bed  and  into  the  under-drain  system,  gradually  clogging  it  up. 

The  wash-water  valve  should  be  opened  slowly,  so  as  to 
get  the  pressure  thoroughly  distributed  over  the  sand  bed 
anri  n.  rmit  the  B.Tnd  bed  to  rise  evenly  over  its  entire  sur- 
fH  'ral  inches;   then,  as  the  pressure  increases  due 

tc  :..  ,  :..iig  of  the  valve,  the  sand  will  separate  and  break 
up.  and  as  the  valve  Is  opened  to  its  full  capacity  the  ve- 
locity of  the  wash  water  Increases,  carrying  with  it  the  ac- 
rumnlatpi!  suspended  matter  and  separating  the  sand  grain-? 
and  scouring  them  thoroughly,  carrying  the  accumulated 
matter  away  with  the  wash  water  into  the  wash  troughs 
■nd  thence  to  the  sewer. 

The  proce-iis  of  washing  under  ordinary  conditions  will  re- 
inilre  from  fi  to  12  minutes,  depending  upon  the  condition 
of  •  bed.  In  clfising  off  the  wash  water,  it  should  be  done 
in^'Hi'illy  so  that  the  sand  will  settle  in  regular  grades  oc- 
ewTilng  to  the  <'l7e.  and  the  surface  will  be  smooth  and  level 
•t  the  end  of  the  wash.  No  definite  time  can  be  given  fo-- 
wnshlng.  as  It  will  depend  upon  the  appearance  of  the  wash 
water  a*  to  when  sufficient  wash  will  have  been  applied. 

In  this  connTtlon  It  Is  well  to  note  that  when  a  filter 
plant  Is  firs'  piit  In  operation,  the  sand  should  be  washed 
mor«^  frequently,  nnd  the  washing  should  be  of  longer  dura- 
tion than  later  on  when  the  plant  is  in  normal  operation  and 
tll»  xand  bed  Is  in  perfect  condition.  It  is  necessary  to 
•crapf  the  very  fine  sand  off  the  surface  two.  and  sometimes. 
ttiree  time."  In  order  to  get  the  right  grade  of  sand  left  and 
get  rid  of  the  very  fine  sand.  This  Is  usually  done  by  the 
erector,  hut  It  may  be  necessary  to  scrape  It  again  later  on. 
This  very  fine  sand  will  wash  up  to  the  top  of  the  bed  and 
will  appear  almost  as  a  mud  layer,  but  Is  easily  distinguished 
after  ttif  \^,T  lilni:  "Peraflon  has  been  completed.  If  allowed 
'^  It  results  In  extremely  short  runs,  but 

of  ;  irtlcular  disadvantage  otherwise,  as  the 

.spaces  below  the  sand  grains  are  so  extremely  fine  that  thev 
nnlrkly  fill  up  with  deposits. 

After  completing  the   washing  operation,   the   wash   water 
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pressure  is  closed  off  and  the  sewer  valve  is  next  closed. 
The  influent  valve  supplying  the  treated  water  is  opened 
and  the  filter  allowed  to  fill  up.  then  the  rewash  connecting 
to  the  sewer  is  opened  for  a  few  moments  and  the  first 
water  allowed  to  waste;  this  should  take  place  in  from  10 
to  l.T  minutes;  it  is  then  closed  and  the  effluent  valve  to  the 
clear   well    is   opened   and   the   filter   is    in   roRular   operation. 

Actual  Results  Depend  on  Observation  and  Experience  of 
Operator. — This  in  a  general  way  covers  the  operation  for 
nieiliaiiical  parts  of  the  operation  of  a  filter  plant.  Actual 
results  must  naturally  depend  on  observation  and  experience 
of  the  oper.Ttoi'.  as  difference  in  conditions  of  water  will 
necessitate  different  methods  of  treatment  and  handling. 
This  means  sedimentation,  process  of  washing  and  tho 
handlinij  of  the  filters  generally.  The  operator  should  take 
particular  care  to  note  the  condition  of  the  sand  bed  at  all 
times  and  from  the  first  evidence  of  any  formation  of  any 
hard  spots  in  the  bed.  use  extremely  long  washing  and  thor- 
oughly break  up  these  spots  with  a  garden  rake  or  some 
other  means;  for  if  not  taken  care  of  immediately  they  will 
gradually  grow  larger  and  in  time  put  a  considerable  por- 
tion of  the  bed  out  of  commission,  while  if  taken  care  of 
immediately  they  can  readily  be  broken  up  and  avoided 
They  are  due  primarily  to  improper  washing  conditions,  and 
this  is  one  of  the  most  vital  points  to  watch  in  the  opera- 
tion of  a   filter  plant   if  continued  good   results  are  desired. 

The  operator  should  fake  particular  care  to  keep  con- 
trollers properly  adjusted  and  in  proper  operating  condi- 
tions at  all  times,  also  all  gages  and  operating  parts,  in 
order  that  he  may  have  a  correct  indication  of  what  is  going 
on  in  the  operation  of  the  plant.  In  the  event  of  any  part 
becoming  broken,  do  not  delay  but  have  it  repaired  imme- 
diately so  that  it  is  always  in  shape  to  perform  its  intended 
function.  Do  not  pass  more  water  through  the  filter  than  it 
is  designed  or  intended  to  purify  except  in  the  case  of  an 
extreme  emergency. 

Carefully  observe  the  results  of  different  treatments  of  the 
water  at  different  stages  and  under  different  'Conditions  so 
that  you  can  form  an  idea  of  what  treatment  will  give  the 
most  satisfactory  result  for  each  condition. 


Underground  Water  Waste  Control 
in  New  York  City 

The  leaks  that  are  the  most  diflicult  to  locate  are  those 
which  come  from  abandoned  service  pipes  which  have  been 
bent  over  and  hammered  up.  and  at  some  later  date  open  :ind 
start  to  flow.  Some  of  the  methods  used  to  locate  such  leaks 
and  the  results  accomplished  are  contained  in  two  papers 
lead  before  the  New  York  Section  of  the  American  Water 
Works'  Association  at  its  last  meeting.  One  of  them  is  by 
H.  T.  Havill,  Assistant  Engineer.  Department  of  Water  Sup- 
ply. Gas  and  Electricity.  New  York  City,  and  the  other  one 
is  Dy  F.  B.  Nelson,  also  Assistant  Engineer  in  the  same  de- 
partment.    The  following  notes  are  from  these  papers. 

Some  idea  of  the  damage  caused  by  waste  of  water  from 
such  abandoned  services  may  be  obtained  from  one  leak 
which  was  located  and  stopped.  While  aquaphoning  in  the 
vicinity  of  6.Sth  St.  and  ,5th  Ave.,  a  leak  noise  was  heard  on 
the  line  gate  in  65th  St.  A  bar  was  driven  through  the  pave- 
ment to  the  pipe  in  succcessive  places  and  the  aquaphone 
used  on  it  until  the  most  distinct  vibration  was  noted.  An 
excavation  was  made  there  and  an  abandoned  tap  w-as  lo- 
cated which,  when  shut  off,  stopped  the  flow  of  water  to 
houses  on  East  6,5th  St.  This  has  been  running  since  the 
house  was  built,  some  ten  years,  and  was  supposed  to  have 
been  a  spring.  The  flow  of  water  into  the  premises  was 
about  100.000  gal.  per  day.  To  take  care  of  this  sui)posed 
spring,  the  entire  cellar  had  been  w-aterproofed  at  a  cost  of 
$12,000.  This  failed  to  keep  the  water  out.  and  an  electrically 
operated  centrifugal  pump  and  a  water  siphon  were  installed. 
-Vfter  the  leak  had  been  stopped,  the  monthly  meter  bills  for 
water  were  reduced  from  $41.10  to  $8.10,  showing  that  the 
siphon  consumed  $?.3  worth  of  water  per  month.  This  to- 
gether with  the  electrical  hill  to  run  the  turbine  amounted  to 
$.500  per  annum.  In  ten  years  it  cost  the  householder  more 
than  $17,000  and  wasted  365,000.000  gal.  of  water. 

.Another  very  typical  condition  of  waste  caused  by  an  aban- 
doned service,  was  exemplified  in  the  leak  locate>l  some 
time  ago  running  Into  the  Russell  Sage  Foundation  building. 
The  basement  of  the  building  had  been  waterproofed  to 
fake  care  of  the  ground  water,  but  when  an  old  abandoned' 
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service  opened  up  and  started  to  flow,  ciiusing  a  pressure  un- 
der the  floor,  the  tar  which  had  been  used  in  wuterproortiuK 
.started  to  worli  up  through  tlie  conirete  and  formed  i;iobule8 
whirh  eventually  burst.  The  abandoned  .service  svhich  caused 
this  trouble  was  located  b.v  driving  a  bar  throUKh  the  puve- 
n.ent  and  into  the  ground,  until  the  point  o(  the  bur  pene- 
tiated  the  sub-surface  water  level.  .Mur>;inK  the  bar  at  the 
street  surface  and  wilhdrawinK  it.  and  meusurinc  from  the 
mark  to  the  point  where  the  water  wet  the  bur.  a  point  was 
determined  on  the  srudient  of  the  sub-surface  water,  whicli 
if  followed  up  will  lead  to  the  source  of  flow  as  the  Krudient 
will  rise  to  a  maximum  at  the  source.  This  leak  cost  the 
owner  of  the  building  about  ♦3,000  to  cure  for  before  the 
trouble  was  located. 

Another  case  was  that  of  a  .<<  in.  tap  which  was  found  leak- 
ing in  Columbus  Ave.  to  T6th  St.  There  was  no  street  in- 
dications of  a  dangerous  condition  and  the  leak  was  located 
by  the  aquaphone  and  soundiu);  method.  Wlien  the  llrst 
soundlni;  was  made  and  the  bar  had  penetrated  the  concrete 
foundation  of  the  street  the  next  blow  with  a  hammer  drove 
the  bar  through  the  pavement  and  out  of  sight.  An  excava- 
tion was  made  and  it  was  found  that  the  water  had  washed 
out  sutMcient  earth  to  leave  a  hole  large  enough  to  put  a 
good  sized  truck  in  and  had  undermined  a  liO-in.  gas  main 
which  together  with  the  foundation  of  the  street  surface  was 
the  only  support  given  to  street  traffic  over  this  section. 

It  1-.  very  probable  that  If  this  condition  had  continued  to 
extet  very  long,  heavy  trucking  would  have  fallen  into  the 
bole  as  well  us  breaking  the  oU-ln.  gas  main. 

In  New  York  flty.  speaking  in  round  numbers,  about  one- 
quarter  of  the  3SO.00O  services  are  metered;  also  about  one- 
quarter  of  the  total  supply  passes  through  meters.  Thus 
about  three-quarters  of  the  600  million  gallons  per  day  deliv- 
•red  to  the  city  is  unguarded  as  to  waste  except  for  the  spe- 
cial and  limited  effort  which  the  Department  of  Water  Sup- 
ply is  able  to  make  towards  even  a  partial  control. 

The  possibilities  for  the  development  of  underground  leak 
age  depend  largely  on  sub-surface  conditions.  In  the  Bor- 
oughs of  Brooklyn.  Queens  and  Richmond,  as  u  rule,  the  ex- 
istence of  under-ground  leakage  is  revealed  by  visible  sur- 
face indications.  In  .Manhattan  and  The  Bronx  the  reverse 
Is  true.  and.  excluding  sudden  or  serious  breaks,  the  chances 
of  a  leak  showing  ul  the  surface  are  very  remote.  The  dif- 
ficulty of  locating  leaks  In  these  two  boroughs  is  often  mate, 
rlally  increased,  particularly  in  lower  Manhattan,  by  the  con- 
gestion of  sub-surface  structures. 

Since  liti:;  a  special  force  under  engineering  supervision 
has  been  assigned  principally  to  the  work  of  underground 
waste  detection  In  these  boroughs.  To  date  this  force  has 
located  and  repaired  underground  leakage  totaling  over  ?.'> 
million  gallons  per  day.  Several  leaks  of  approximately 
600,000  gal.  a  day  have  been  found  flowing  to  the  sewer 
through  a  clear  channel  directly  under  rock  filled  macadam 
streets,  with  no  visible  surface  indications.  .Numerous  other 
cases  have  been  found  in  which  the  evidence  is  (juite  con- 
clusive that  the  leak  had  existed  for  years. 

Since  1917  it  has  been  found  profitable  to  utilize  this  spe 
cial  force  in  relieving  the  repair  shops  of  cases  of  leaks  loca- 
tion in  which  extensive  street  openings,  tratflc  interference 
or  damages  could  be  avoided  by  the  application  of  engineer- 
ing methods,  and  the  force  has  been  increasingly  utilized  In 
this  way  until  their  waste  detection  work  has  come  to  be 
almost  exclusively  on  complaint  and  emergency  matters,  and 
the  systematic  search  for  leaks  has  had  to  be  abandoned. 
This,  together  with  the  Increase  in  salaries  and  wages  has 
advanced  the  cost  of  the  work  per  1,000,000  gal.  saved  from 
$1.15  in  1917  to  $3.19  in  1919. 

The  force  for  the  past  three  or  four  years  has  consisted  of 
an  assistant  engineer  in  charge  and  two  field  parties,  each 
under  the  immediate  direction  of  an  assistant  engineer,  ami 
consisting  of  one  rodman.  one  caulker,  three  laborers,  an 
auto  engineman.  and  the  necessary  equipment  Including  motor 
truck  and  Ford  car  for  the  engineer.  The  Increase  of  force 
provided  for  Is  such  as  to  provide  two  additional  field  par- 
ties to  be  under  the  direction  of  the  same  two  field  engineers. 
The  leaks  located  and  repaired  in  general  average  aO.OOii 
to  75.000  gal.  per  day.  but  in  case  of  complaint  it  frequently 
becomes  necessary  to  spend  an  immense  amount  of  time  on 
leaks  of  but  a  few  gallons  a  day  when  all  ordinary  methods 
fail  and  in  rare  cases  Just  the  primitive  method  of  digging 
IS  the  only  recourse. 

Another  class  of  leaks  which  are  extremely  difficult  to  locate 
.are  abandoned  service  pipes  which  frequently  are  closed  by 


bending  over  and  humniering  the  end  ol  the  pipe  within  the 
properly  lines  to  avoid  the  expense  of  street  excuNatlun  nec- 
essary ill  properly  shutting  them  off  at  the  main.  Mere  ugaiu 
all  ordinary  methods  of  waste  detection  fail,  due  to  the  fact 
that  on  account  of  the  usuul  length  of  service  pipe,  little  or 
no  sound  is  produced  which  can  be  detected  by  uquaphones. 
In  one  instance  In  lust  year's  work,  the  practical  stripping 
ot  a  6-in.  main  became  necessary  uiidndaiversel)  to  slirdlu  d 
lugs  were  made,  the  work  terminating  in  the  location  of  an 
abandoned  service  pipe  discharging  ubout  50,000  gal.  per  day. 
This  flow  was  making  Its  wuy  underground  In  a  northwest- 
erly direction  beneath  cellars  and  ureaways  and  appearing 
at  the  point  of  complaint  in  the  next  block.  In  this  case  tlie 
size  ol  the  leak  was  sutllclent  to  have  been  easily  located  by 
the  ordinary  methods  if  it  had  occurred  nearer  to  tlie  street 
main,  hut  on  account  of  the  liMigtIi  of  service  pipe,  with,  un- 
doubtedly practically  full  opening  at  the  end,  no  noise  wus 
traceable  by  ordinary  soumliugs. 

The  record  of  the  work  done  in  1919  may  be  ot  interest  us 
illustrating  the  frequency  of  the  dillerent  classes  of  leaks. 
The  leaks  stopped  totalled  9.:Hf(,000  gal.  per  day.  The  aver- 
age size  of  the  leaks  located  was  54,000  gal.  per  day.  The 
number  In  the  different  classes  was  ua  follows: 

L.lvi<   nervU-oM    87 

Abandune<l    Mvrvlcea    , K 

Blown    Joints     63 

I^uklnx     viilvea     h 

Ouikt'd    t>lpe    1 

Total    number    of    Ivnkn ITS 


Exp 


i.periences  with  Pipe  Jointing 
Compounds 

Interesting  Informutioii  on  experiences  with  various  kinds 
of  pipe  Jointing  compounds  was  brought  out  in  a  paper  and 
the  subsequent  discussion  before  the  New  ICngland  Water- 
works Association.  The  puper  was  presented  March  10  by 
Kred  O.  Stevens,  Engineer  and  Superintendent  ot  Water- 
works. The  paper  and  discussion  are  printed  in  the  June 
Journal  of  the  association,  from  which  the  matter  following 
is  abstracted: 

"Experiences  With  Lead  Hydro-Tite  Jolnta.— The  writer 
has  used  the  two  substitutes  tor  lead  known  as  "Leadlte" 
and  "Lead-llydro-Tite"  for  over  8  years.  In  various  localities 
and  under  varying  conditions,  with  very  satisfactory  results, 
and  us  a  consequence  has  acquired  a  great  degree  ol  con- 
fidence in  them. 

In  the  summer  of  1917  the  Weymouth  waterworks  laid 
:i.'400  ft.  of  8-ln.  pipe,  from  which  no  services  were  taken 
until  the  following  season.  The  Joints  were  of  Lead-Hydro- 
Tlte,  und  the  new  gate  controlling  this  line  was  by-passed 
with  a  %-in.  Empire  meter  testing  99  per  cent  In  l/3:;-in. 
opening.  For  the  final  measurements  the  flow  was  too  small 
for  accurate  measurement  by  meter,  and  a  force  pump  was 
useil.  pumping  from  a  pall  into  which  water  was  fed  by  a 
standard  gallon  measure.  The  results  i'>h  to  leakage  per 
linear  foot  of  Joint  are  shown  in  the  following  table,  and 
would,  according  to  available  data  on  the  subject,  be  con- 
sidered excellent  tor  lead  Joints: 

(rjil.  iJt-r  'iA  Ill's. 
No.     rSal.  |>er.  per  IJn.  ft.  of 

l>ui<'.         Section.     Joints.     .Minute.      Joint 

i!'i: 

Julv    V.  1  7B  3.;I76  28.20         .Vi-w    Joli'ts. 

•AUK.     b  1  75  .1.MI  l.l« 

Auk.    211  2  ISO  .322  I.i>l         Si-c.   1  plus  105  new 

JolnlH. 
Aiiic     25  2  180  .30'.  M 

.S.'i>.     2:i  2  ISO  .217  .70 

Nov.     2  I  75  .0-11  .32 

.Vov.      Z  2  180  .098  .32 

.Vov.      ?.  3  250  .195  1.15         S.T    2  plus   70  n<>w 

Joints. 
Nov.      2  I  33.".  3.500  6.IG         Sec.   3  plus  86   new- 

Joints     or     entire 
l'.MS  extension. 

•Jun.'     1  A  33.'.  .I.'.O  .26 

Pipe  WUB  8-ln.  C'lasR  E..  .Vi-w  iCnKlund  wi-iglilH  Avi-rage  pres- 
Kiir.'.    TO   lbs 

T><'iiknKe  m<'HKur>-<l  !>>•  S-ln.  Kmpire  meter,  registering  99  per  cjnt 
on    I  32   In.   op.-nlnK   nt   70-ll>.    KaKe   pn-jiBUrt'. 

•Hy   iiump  HntI   KixWon    menpur.-. 

This  work  was  done  by  a  man  having  one  season's  experi- 
ence with  Ler.dlte.  exercising  the  ordinary  degree  of  care 
usuallv  required  by  the  writer  on  this  class  of  work,  and  the 
results  should  give  a  fair  indication  ot  the  degree  of  tightness 
to  be  expected  under  average  conditions. 

As  to  the  matter  of  Joints  blowing  out,  the  writer  can  only 
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suy  that  he  has  never  known  of  a  Leailiie  or  Hydro-Tite 
joint  blowing  out.  In  fact,  the  slrenijth  of  these  materials 
and  their  adhesions  to  the  metnl  as  demonstrated  when  a 
Jolni  is  dug  out  seems  to  be  suBicient  evidence  of  their 
safety  In  this  direction  without  extensive  experiment. 

As  to  the  behavior  of  this  type  of  joint  when  subject  to 
crushing  stresses  such  as  occur  when  portions  of  a  pipe 
line  are  left  unsupported  by  the  settlement  of  backfilling,  the 
writer  has  been,  until  very  recently,  in  doubt,  in  fact,  uncer- 
tainty on  this  one  point  has  prevented  him  from  giving  these 
materials  his  unQuallfled  endorsement  as  substitutes  for 
lead.  This  doubt  has  been  pretty  much  dispelled  by  the 
results  in  a  case  thi.t  has  recently  come  to  his  attention. 

The  Berlin  Water  Co..  of  Berlin.  N.  H..  built  last  year  a 
new  dam  from  which  an  ISin.  cast-iron  main  was  led  to  the 
city  distribution  system.  About  two  lengths  of  this  pipe 
were  in  the  dam.  and  on  the  end  of  the  first  length  on  the 
down  stream  side  an  18  in.  valve  was  placed.  Joints  were 
all  of  LeadHydro-Tite.  Before  tny  more  pipe  was  laid  the 
reservoir  was  filled,  and  some  time  later  a  washout  occurred 
which  completely  undermined  this  length  of  pipe,  leaving  it 
and  the  gate  suspended  in  the  air  and  supported  solely  by 
the  material  in  the  joint  near  the  masonry.  Just  what  the 
maximum  stresses  were  in  the  joint  it  is  neither  easy  nor 
necessary  to  compute,  but  it  seems  to  the  writer  that  they 
are  as  great  as  are  apt  to  be  encoimtered  under  ordinary 
working  conditions. 

■^Experiences  at  St.  Louis  With  Leadite  and  Metallium. — 
The  St.  Louis  Water  Division  has  on  several  occasions  Hied 
other  materials  than  lead  for  making  cast-iron  pipe  joints. 
During  the  year  191,'?  a  line  of  6-in.  pipe  was  laid  in  Fair 
tirounds  Park,  a  connection  being  made  to  the  city  main 
in  Natural  Bridge  Road,  west  of  Grand  .\ve.  The  pressure 
at  this  point  Is  approximately  35  lbs.  The  joints  on  this 
pr.rtlcular  line  were  made  with  Leadite,  and  so  far  as  re- 
ported have  not  given  any  trouble  nor  has  the  line  required 
any  maintenance  since  It  was  laid.  The  use  of  Leadite  was 
purely  an  experiment  and  it  was  thought  at  the  lime,  after 
trial,  that  It  would  not  be  easily  adapted  to  local  conditions. 

Leadite  Is  a  material  which  requires  a  very  definite  heat 
for  melting  to  proper  consistency,  and  it  was  found  diflicult. 
If  not  impossible,  to  control  the  temperature  by  means  of  a 
coal  fire  built  around  a  melting  pot  as  wrs  used  on  pipe- 
laying  work  at  that  time.  The  tendency  seemed  to  be  to 
have  the  fire  too  hot.  which  caused  the  Leadite  to  burn. 
Trouble  was  also  experienced  by  the  men  pouring  the  joints. 
In  that  the  fumes  would  rise  from  the  pouring  pot  directly 
Into  the  faces  of  the  men.  This  condition  seemed  to  be  par- 
ticularly bad  by  reason  of  the  fact  that  the  trench  in  which 
the  pipe  was  laid  was  narrow  and  deeper  than  the  ordinary 
trench  for  6-in.  pipe. 

I'nfortunately.  no  figures  were  kept  on  the  cost,  but  there 
seems  to  be  no  doubt,  but  that  if  properly  used  by  experi- 
enced men  the  cost  could  be  reduced  below  the  cost  of  the 
ordinary  lead  joint. 

In  1918  about  1,200  ft.  of  6-ln.  pipe  was  laid,  the  joint 
being  poured  from  a  new  compound  called  "Metallium."  After 
the  pipe  was  laid  the  trench  was  left  open  for  about  two 
weeks  to  note  the  leakage,  which  was  measured  through  a 
small  meter.  This  leakage,  immediately  after  the  pipe  was 
laid,  amounted  to  2',2  gal.  per  minute,  the  average  during  the 
first  24  hours  being  I.-l  gal.  per  minute,  which  was  reduced 
to  an  average  of  1.1.'.  gal.  per  minute  during  the  second  24 
hours.  In  the  course  of  the  two  weeks  before  the  trench 
WB.t  filled  the  leakage  stopped  altogether. 

The  last  three  lengths  of  pipe  laid  on  this  line  were  laid 
on  a  shK.rp  up-grade,  the  rise  being  ?,  ft.  in  36  ft.,  the  change 
In  grad«>  being  made  at  one  joint.  Afterwards  this  pipe  was 
lowered  while  under  pressure  and  this  Joint  was  closely 
watched  during  the  process  of  lowering,  but  no  leakage  was 
noticed  and  no  damage  to  the  Joint  was  observed. 

For  \h  years  milk  of  lime,  at  a  temperature  ranging  from 
80  to  l.'?0"  v..  was  pumped  through  a  6-ln.  cast-iron  pipe  from 
t^he  coagulant  house  to  the  delivery  well,  a  distance  of  about 
TOO  ft  A  great  deal  of  trouble  was  experienced  with  leak 
Ing  Joints  caused  by  expansion  and  contraction.  In  1919  ii 
new  linn  was  laid   with  cement  Joints. 

The  Joint  was  calked  with  yarn,  as  In  a  lead  joint.  Cement 
was  mixed  neat,  rather  dry.  and  lamped  In  the  Joints  by 
means  of  a  calking   tool.     The   calking  was  carefully  done, 
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and  continued  until  water  came  to  the  surface  of  the  cement 
joint.  The  joint  was  continued  on  the  outside  by  being 
built  up  to  the  outside  diameter  of  the  bell  of  the  pipe  and 
sloping  down  to  the  barrel  of  the  pipe  at  an  angle  of  about 
45".  This  was  troweled  to  a  smooth  finish,  neal  cement  also 
being  used. 

This  line  has  been  in  service  for  several  months,  and  has 
given  no  trouble  on  account  of  leaking  joints. 

The  only  leak  that  has  occurred  on  the  line  was  found  on 
examination  to  be  due  to  a  transverse  break  in  the  pipe 
about  18  in.  from  a  joint.  The  pipe  was  pulled  completely 
in  two,  the  nearest  joint  being  entirely  intact  and  uninjured. 
Evidently  the  break  was  due  to  contraction  in  the  line  caused 
by   temperature  change. 

•tExperiences  at  Atlantic  City,  N.  J.,  With  Leadite. --In 
the  old  days,  when  the  .-Xtlantic  City  Water  Department  was 
run  by  two  different  franchise  holders,  all  joints  were  laid 
with  lead,  but  about  1901  Mr.  William  f".  Hawley.  now  in 
Wilkinsburgh.  Pa.,  began  the  use  of  Leadite.  He  was  fol- 
lowed by  .Mr.  Allen,  his  successor,  and  by  myself.  We  now 
lay  with  Leadite  almost  exclusively.  We  have  had  no  diffi- 
culty in  carrying  pipe  along  trench  lines,  and  as  our  con- 
tractors are  not  always  careful,  the  pipe  gets  pretty  heavy 
punishment.  We  have  no  difficulty  with  the  Leadite  joints. 
The  first  joints  laid  with  Leadite.  back  in  1901.  are  still 
intact  and  do  not  show  any  signs  of  deterioration. 

'•Experiments  at  Boston  With  Leadite. — Pour  lengths  of 
■1-in.  iiipc  and  one  short  piece  were  jointed  with  Leadite, 
supported  at  three  places — at  each  end  and  in  the  middle. 
The  center  support  was  removed  and  a  deflection  of  22  in. 
followed  without  leakage,  with  no  sign  of  failure  of  the 
joints.  We  then  proceeded  to  loivd  the  center  of  the  pipe. 
At  a  load  of  100  lb.  no  leakage  had  developed,  when  the  pipe 
suddenly  broke  in  two  in  the  middle,  at  a  point  18  in.  distant 
from  the  nearest  joint,  and  where  a  %  tap  had  been  taken 
out  of  the  4-in.  pipe  and  plugged  with  a  cast-iron  plug.  At 
the  time  of  the  break  there  was  a  total  deflection  of  25  in. 
The  span  from  support  to  support  was  about  48  ft. 

That  encouraged  me  to  use  Leadite  in  laying  pipe  on  a 
bridge  across  the  Neponset  River.  This  bridge  carries  heavy 
traffic,  including  two  lines  of  heavy  cars.  The  necessary 
location  for  our  pipes  was  within  approximately  4  ft.  of  one 
of  the  rails,  and  about  3  ft.  lower,  on  a  part  of  the  bridge 
where  it  was  subject  to  serious  vibration.  We  used  Leadite. 
That  experiment  is  still  in  process.  It  has  been  there  for  five 
months  now.  Wlien  the  line  was  put  in  we  had  leakage — 
not  serious  leakage,  but  continual  dripping.  Before  the  pipe 
was  covered  up  in  order  to  protect  it  from  frost,  that  leakage 
had  nearly  ceased,  and  subsequent  examinations  appear  to 
show  that   it  has  altogether  ceased. 

ttEffect  of  Leadite  Joints  on  Electric  Thawing  of  Frozen 
Pipes.—  In  Boston,  after  our  experience  with  frozen  pipes 
(luring  the  winter  of  1917-18.  we  realized  our  dependence 
upon  electricity  as  a  means  of  thawing.  As  we  had  been 
using  Leadite  somewhat  and  had  arrived  at  a  point  where 
we  intended  to  extend  its  use.  it  occurred  to  us  as  desirable 
to  know  whether  or  not  Leadite  joints  prevented  the  passage 
of  electricity  on  our  pipe  lines.  .As  a  means  of  answering 
that  question  we  assembled  on  blocking  in  our  yard  a  sec- 
tion of  4-in.  cast-iron  pipe  about  50  ft.  long,  containing  about 
seven  joints.  Caps  were  placed  on  both  ends  and  water 
admitted  to  the  pipe  under  pressure.  Corporation  cocks 
were  placed  in  the  line  .it  points  between  the  joints.  Connec- 
tions were  made  with  these  cocks  and  a  storage  battery  of 
eight  2-volt  cells  connected  in  series.  Volt  meter,  ampere 
meter,  and  other  necessary  apparattis  were  used,  but  not  the 
slightest  indication  of  ;i  flow  of  current  through  the  joints 
could   be  observed. 

We  then  burned  out  the  joints  and  remade  them,  inserting 
in  several  a  lead  wedge  about  2%  in.  long.  2  in.  wide,  and 
'.4  in.  thick.  The  wedge  was  placed  in  the  bottom  of  the 
joint  and  driven  in  so  as  to  make  contact  between  the  bell 
and  spigot,  and  the  Leadite  poured  around  it.  Electrical  con- 
nections were  made,  and  we  found  that  a  flow  of  current 
passed  through  every  joint  which  contained  a  lead  wedge, 
but  not  through  those  without  it.  We  allowed  the  section 
of  pipe  to  remain  under  pressure  for  two  weeks,  and  upon 
again  testing  the  joints  electrically,  we  found  the  conditions 

•tFrom  the  discussion  of  1yinc<»ln  Van  Clildor,  Supi-rintcndent 
Water  Woiks,   Atlantic  City.    N.   J. 

••Krom  the  flisrussion  of  Frank  A.  .Nfclnnes.  EJn^ineer  Public 
Works  Department.   Watpr   Division.    Boston.    Mass. 

tlFVom  the  discussion  of  fleorge  H.  Ffnn^^ran.  Supcrlntondent 
Water  Service,  Boston.   Mass. 
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to  be  the  saint'.  As  Id  the  amount  of  current  nowing  on  the 
pipe,  it  varied  from  1  ampere  to  400.  anil  from  H  volts  to  30. 
Ttiis  amount  of  voltage  and  umpeiuKi-  »hs  made  possible 
by  usins  16  cells  in  our  battery.  .\o  bad  eCfects  were  ob 
suved  in  the  jointti  durlnt;  the  How  of  4i)o  amperes,  other  than 
the  healing  of  the  lead  wedge  to  the  point  where  it  cuu.sed 
till'  .surrounding  Leadite  to  melt  u  very  little.  This  could 
have  been  avoided  by  using  a  larger  wedge.  We  next  de- 
cided to  make  tests  on  pipes  in  the  ground  where  we  Knew 
Leadite  was  used  in  the  joints.  \\'«  applied  the  current 
exactly  as  we  wouhi  in  an  actual  thawing  job,  with  the 
following   results: 

Vt  the  intersection  of  M  and  Kighili  Sts..  where  a  12-in. 
~ate  hud  recently  been  estublislied  ou  the  Kighth  St.  Iln«. 
fi>ur  l.eudlte  Joints  were  used.  By  connecting  our  positive 
terinioal  with  the  service  pipe  in  tlie  house  located  in  M 
at  ICighlh  St..  and  our  negative  teriiiinal  with  the  pipe  lu 
the  house  located  in  Kighth  at  .M  St..  the  current  traversed 
by  way  of  the  pipes  about  50  ft.  of  ^iu.  lead  pipe  with 
brsss  fittings.  72  ft.  of  6in.  cast-iron  pipe  with  lead  Joints, 
and  ;!6  ft.  of  U'in.  cast-iron  pipe  with  four  Leadite  Joints 
and  three  li-in.  lead  Joints.  Under  these  conditions  a  How 
vas  obtained  which  our  meters  indicated  as  Ho  auiperes,  Iti 
\olts.  The  soil  in  the  vicinity  is  ilay.  We  could  have  in 
creased  the  flow  by  increasing  the  voltage,  but  we  considered 
that   which  we  obtained  suflicient. 

In  Iiudley  St..  near  Belden  St.,  we  made  connections  with 
ih  •  supplies  to  two  houses  100  ft.  apart.  The  Dudley  St. 
main  Is  l:;  in.  diameter  and  Jointed  with  ier.d  except  where 
«  i;  by  6  hydrant  branch  had  recently  been  inserted  and 
Leadite  used  in  (he  Joints.  This  hydrant  branch  was  lo- 
cated between  the  two  services.  By  using  ItJ  volts  we  ob- 
tained a  flow  of  ST  amperes.  Car  tracks  are  l^id  in  Dudley 
St..  and  at  this  point  one  of  the  rails  is  about  3  ft.  from  the 
line  of  our  main  pipe.  By  transferring  our  negative  terminal 
from  the  service  pipe  to  the  car  rail  the  flow  increased  to 
I'lo  amperes,  in  my  opinion,  this  indicated  that  the  current, 
i.fter  traversing  the  service  pipe  to  which  the  positive  ter 
minal  was  attached  and  the  main  pipe  as  far  as  the  Leadil.- 
Joints.  Jumped  from  tlie  main  pipe  to  the  rail  and  followed 
the  rail  to  the  negative  terminal,  thus  indicating  less  resist 
ance  In  I  he  soil  between  the  main  and  the  rhil  than  In  the 
main  and  the  I.«adite  Joints.  Our  experience  in  electrical 
thawing  is  that  the  soil  very  often  acts  as  a  good  conductor, 
and  where  a  hydrant  or  .-service  pipe  was  not  conveniently 
located  for  lontact  with  our  negative  terminal,  snd  a  car 
rail  was  laid  in  the  street,  we  always  used  the  ear  rail  us  the 
negative  electrode   with    usually   satisfactory   results. 

In  .\8sabet  St..  Dorchester,  where  we  laid  161  ft.  of  8-ln. 
main  and  established  a  post  hydrant  in  1910,  using  Leadite 
for  Joints,  a  flow  of  215  amperes  pushed  by  16  volts  was 
obtained  between  our  two  terminals.  The  positive  terminal 
was  connected  with  the  sill  <'ock  of  a  house,  and  the  nega- 
tive terminal  was  in  contact  with  a  post  hydrant.  The  dis 
tance  between  the  two  terminals  by  way  of  the  pipes  was 
about  160  ft.,  of  which  12:!  ft.  was  8-in.  cr.st-iron  pipe  with 
Leadite  Joints,  the  remaining  portion  being  8-in.  cast-iron 
pipe  with  lead  joints,  and  "'H-in.  lead  pipe  with  brass  fltllngs. 
The  ground  was  loam,  quite  moist,  being  at  the  bottom  of  a 
hill.  Thinking  that  the  soil  might  be  a  big  factor  in  the  flow, 
we  cut  out  snd  removed  from  the  ground  a  section  of  pipe 
containing  a  l>eadite  Joint,  and  tested  it  for  a  flow  from  the 
bell  to  the  spigot.  We  found  a  free  flow,  but  upon  further 
testlnfr  and  closer  inspection  we  discovered  that  the  current 
traveled  through  a  film  or  scale  of  what  appeared  to  be  rust 
which  had  accumulated  on  the  face  of  the  Leadite  Joint. 
When  this  scale  Wis  removed — and  It  required  some  vigorous 
cutting  and  scraping  to  remove  it— the  current  ceased  to 
flow-.  We  then  removed  the  Leadite  from  the  joint  and 
tested  it  for  conductivity  and  found  that  the  clean,  uncom- 
bined  Leadite  would  not  carry  current,  but  that  combined 
with  the  scale  which  adhered  to  Its  surface  it  became  a  con- 
ductor through  the  medium  of  the  scale. 

The  conclusions  arrived  at  through  Oiese  and  other  ex- 
periments are  that  a  Leadite  Joint  by  itself  is  a  non-con- 
ductor of  electricity;  that  cast-iron  pipe  lines  with  Leadite 
Joints  can  be  made  to  carry  a  current  of  electricity  by  the 
Insertion  in  each  joint  of  a  metallic  wedge,  preferably  of  lead, 
of  sufficient  size  and  so  placed  between  the  bell  and  the 
spigot  Rs  to  make  good  contact;  that  under  certain  conditions 
Leadite  joints  will  not  prevent  the  passage  of  a  current  of 
■electricity  along  a  cast-iron  pipe  line,  as,  for  instance,  where 


It  rusty  scale  is  developed  on  the  face  of  the  joints,  making  u 
path  for  the  current  from  tlie  spigot  to  the  bell,  or  where 
the  spigot  butts  against  the  bell  and  contact  Is  made  com- 
plete by  the  lodgment  of  i  usi   between. 

As  i.  general  statement  bused  upon  conditions  as  they 
exist  in  Boston.  It  is  safe  to  say  tliat  in  almost  e\ery  case 
the  soil  will  act  as  a  conductor  and  offer  a  path  for  the 
current  either  around  the  Leudile  Joints  or  in  some  other 
way  to  the  ne.t;ative  terminal;  and  that  the  use  of  Leudile 
us  :;  Joint-making  material  uill  not  Interfere  with  the  use 
of  electricity  as  a  thawing  agent. 


Dcrrifk    IraNt'liT  ft)r  Raising  Irriiiatioii 
I  111  me  to  Grade 

.\  novel  meuns  of  raising  a  metal  flume  to  grade  was  em- 
ployed In  the  Cnsoftde  Irrigation  District,  New  Ellensburg, 
Wash.  The  flume  is  supported  on  timber  bents,  spaced  16 
ft.  C  to  f.  and  resting  on  concrete  pedestals,  which  ex- 
tended materially  above  the  ground  when  flrst  built  How- 
ever, earth  slides  have  buried  the  pedestals  and  timber  foot- 
ings to  a  depth  I  ft.  to  2  ft.  This  has  resulted  in  rotting 
the   timber,   causing   the   flume   to   settle   from    '-j    In.   to   S   In. 

The  flume  is  In  a  very  inaccessible  place,  and  It  was  rather 
tedious    to  Jack    up  .each    bent    from    below,   and    block    up    to 


Special    Derrick    for    Railing    Flunie. 

grade.  To  overcome  this  slow  process  a  four-legged  derrick 
was  devised  by  W.  T.  Bowinan,  engineer  of  the  dlstrlc*. 
This  derrick  carried  a  nton  triplex  chain  block  hitched  :it 
the   apex,   as   shown   in   the  accomiiaiiying   Illustration. 

The  derrick  flts  in  between  the  projecting  rods  of  the 
Hume  and  spans  two  panels.  The  chain  is  hitched  to  an 
Sx8,  crossing  the  top  of  the  flume,  the  ends  of  which  are 
snubbed  to  each  p«(st  of  the  bent,  thereby  exerting  a  direct 
lift   on  the  bent. 

When  the  flunie  was  lifted  to  grade,  the  rotten  ends,  which 
in  some  cases  were  2  ft.  long  were  sawed  off  and  replace. I 
by  new  ones,  cut  to  flt  and  soaked  in  tar  to  keep  the  end 
legs  of  the  derrick  rigidly  spread,  two  longitudinal  struts, 
hinged  In  the  middle  where  they  carry  over  the  bent  to  be 
raised,  allow  flexibility  in  going  around  curves  and  in  raising 
the  bent.  .Mso,  to  keep  the  legs  from  spreading,  two  cables 
parallel   the  struts. 

The  work  was  described  in  the  Highway  .Magazine  to 
which  we  are  indebted  for  our  information  ami  the  Illustra- 
tion. 

The  A.  A.  E.  to  Have  Industrial  Department.  .\n  Indus- 
trial Department.  Iimg  contemplated  by  the  .Viiierlcan  Asso- 
ciation of  Knglneers,  has  now  formally  been  authorized  by 
the  Bohrd  of  Directors  of  the  Association.  Steps  are  under 
way  to  organize  this  department  and  take  up  consideration 
of  the  problems  of  mechanical,  electrical  and  chemical  en- 
gineers In  industrial  work.  A.  .M.  fornell,  chief  engineer  of 
the  Pettlbone  *  Mulliken  Co.,  Chicago,  will  supervise  the  ac- 
tivities of  the  department  until  such  time  as  the  duties  war- 
rant the  employment  of  h  full-time  paid  secretary.  Funds 
will  be  raised  by  setting  asiile  $2.50  out  of  the  entrance  fee 
accompanying  applici^tions  obtained  by  members  in  indus- 
trial work,  or  sent  in  by  applicants  working  In  Industrial 
■ilants.  This  Is  the  same  plan  used  in  building  up  the  Rail- 
road Department  and  the  Federal  Department. 
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Experience  of  Montreal   Water  & 

Power  Co.  in  Manufacture 

of  Filter  Alum 

The  Montreal  Wutei  «;  I'otter  Co.  ol  Montreal.  Que.,  for 
the  past  four  years  has  been  operating  a  plant  for  the  ma!i- 
ufarture  of  alum  by  the  Hoover  process.  In  a  paper  pre- 
sented last  month  at  the  Montreal  convention  of  the  Amer- 
ican Waterworks  Association.  Mr.  Jus.  O.  Meadows.  Sanitary 
Knglneer.  Montreal,  describes  results  obtained  at  the  Mon- 
treal plant     An  abstract  of  the  paper  follows; 

The  alum  plant  of  the  Montreal  Water  &  Power  Co.  was 
installed  with  the  idea  of  keeping  the  capital  outlay  as  low 
ns  possible  consistent  with  proper  operation,  because  at  the 
time  it  was  thousht  that  such  a  plant  would  be  used  for 
only   a  comparatively   short   period   of   time. 

The  plant  consists  of  an  acid  storage  tank,  a  dilute  acid 
tank  bauxite  weighing  hopper.  Stednian  mixer,  and  concrete 
co'stallizing  tray.  No  crusher  is  provided,  the  filter  alum 
being  broken  up  into  lumps  of  suitable  size  by  hand  sledges. 

Method  of  Manufacture.— The  manufacture  of  Hoover  proc- 
ess niter  alum  is  simple,  hut  like  every  simple  thing,  there 
are  several  necessary  conditions  that  need  to  be  carried  out 
to  secure  the  product  desired.  By  varying  the  temperature 
of  the  dilute  acid,  the  character  of  the  alum  can  be  modi- 
fled.  During  the  winter  months  a  porous  alum  is  desired. 
because  of  its  greater  solubility,  and  this  product  can  b--> 
obtained  by  mixing  the  bauxite  with  a  low  temperature  acid 
During  the  remainder  of  the  year  a  filter  alum  of  a  mor  > 
dense  texture  Is  secured  by  using  a  higher  temperature  acid. 

The  temperature  of  the  crystallizing  tray  floor  is  also  ;; 
(actor  to  be  considered,  and  It  is  necessary  to  lise  a  higher 
temperature  acid  for  Monday's  batch  because  of  the  lower 
temperature  of  the  tray  floor  after  the  Sunday  rest.  The 
temperature  of  the  acid  is  controlled  by  agitating  with  com- 
pres.'sed  air  and  with  a  cooling  coil  placed  at  the  bottom  of 
the  lead-line(l  dilute  acid  tank.  By  using  the  air  and  cool 
Ing  coil  for  different  periods  of  time  a  dilute  acid  of  the  de- 
sired temperature  can  be  obtained. 

In  securing  a  uniform  product  from  day  to  day.  care  must 
be  taken  In  having  the  acid  strength  uniform,  the  tempera- 
ture variations  slight,  and  the  weight  of  the  bauxite  chargo 
correct.  The  analytical  work  necessary  to  control  the  op- 
eration of  the  alum  manufacturing  plant  consists  of  the  an- 
alysis of  the  bauxite,  acid  and  finished  product,  and  the  tap- 
ing of  the  specific  gravity  and  temperature  of  the  dilute  acid 
before  a  batch  of  filter  alum  is  made. 

A  batch  of  alum  (approximately  7.600  lb.)  is  made  in  five 
mlxe^  using  about  one-fifth  of  the  material  for  each  mix.  and 
the  time  consumed  In  mixing  a  batch  of  alum  is  about  three- 
quprters  of  an  hour.  Greater  speed  in  mixing  could  have 
been  obtained  If  a  mixing  pan  with  a  deeper  pan  and  two 
agitators  had  been  installed:  also  a  better  mixture  of  the 
bauxite  and  acid  could  have  been  obtained.  The  batch  of 
alum  Is  usually  made  early  In  the  afternoon,  nnd  by  next 
morning  the  nlum  cake  is  ready  to  be  removed  from  the 
crystallizing  tray.  Before  the  mixture  of  bauxite  and  acid 
\s  dumped  Into  the  tray  the  fine  alum  dust  remaining  in  the 
tray  Is  swept  up  Into  a  ridge  extending  directly  across  the 
tray  and  to  a  height  of  about  2^  in.  When  the  alum  cake 
Is  to  be  removed  from  the  tray,  work  is  started  at  the  alum 
dust  ridge,  as  this  point  offers  an  easy  place  to  pry  the  slab; 
of  alum  from  the  tray  floor.  The  alum  cake  Is  removed  from 
the  floor  with  bars  and  picks  and  is  broken  up  with  hand 
sledges  The  whole  process,  including  carting  to  the  storage 
floor  above,  consuming  about  six  hours. 

Coat  of  Production.— Records  of  the  alum  making  plant 
for  the  past  two  fiscal  years  ending  .May  1  last  have  bee.i 
taken  off.  as  during  this  period  the  cost  of  bauxite  and  acid 
has  bo^n  rather  constant,  and  It  was  thought  that  data 
cohering  this  period  would  he  fairly  representative  of  pres- 
ent conditions. 

The  cost  of  production  for  this  2-year  period  Is  as  follows: 
R»iixlt«>  anrl  acid   (Inrliidlnic  frpluht  and  cartaKft . .  J4-,.!iRl 
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Daring  this  2-year  period  ISSS  tons  of  filter  alum  hav.> 
been  produced,  making  the  cost  work  out  at  $2S  64  per  ton 
The  market  price  of  commercial  filter  alum  (including  freight 
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and  duty)  during  this  period  has  been  about  $.".5  per  ton 
f.o.b..  Montreal,  and  based  on  this  figure  the  alum-makiug 
plant  has  shown  a  saving  of  slightly  more  than  $49,000  for 
the  2-year  period.  During  this  time,  bauxite  has  cost  ap- 
proximately $24  per  ton  and  66'  Baume  sulphuric  acid  $2i". 
per  ton.  Al  places  where  these  two  materials  can  be  pur- 
chased at  a  lower  figure  the  cost  per  ton  for  filter  alum  will 
also  be  correspondingly  lower,  because  from  the  cost  data 
presented  it  will  be  noted  that  the  cost  of  bauxite  and  acid 
niakei  up  8.5  per  cent  of  the  total  cost. 

Advantages  of  Manufacture  at  Point  of  Consumption.— In 
the  nianiifacturiiig  oi  tilter  alum  at  tlie  point  of  consump 
tion.  freight,  bagging  and  cartage  is  saved  on  the  water, 
which  makes  up  about  20  per  cent  of  the  finished  product. 
Experience  over  a  considerable  period  has  shown  that  th? 
weight  of  the  filter  alum  produced  is  practically  the  same 
as  the  combined  weight  of  the  materials  that  go  to  make  un 
the  product. 

At  the  company's  water  purification  plant  the  alum  solu- 
tion is  pumped  into  the  orifice  box  and  from  this  point  Hows 
by  gravity  to  tlie  point  of  discharge.  Since  Hoover  process 
filter  alum  has  been  used,  greater  depreciation  of  the  solu 
tion  pumps,  valves,  and  fittings  has  taken  place,  due  to  the 
nature  of  the  insoluble  matter  contained  in  the  alum  solu- 
tion. This  depreciation,  however,  has  not  been  excessive, 
and  has  not  nm  into  an  appreciable  figure. 

The  manufacture  of  Hoover  process  filter  alum  has  proved 
successful  for  the  Montreal  Water  &  Power  Co.  because  of 
the  saving  effected.  A  furthei'  advantage  is  also  gained  as 
sulphuric  acid  is  produced  within  a  short  radius  of  Mon 
treal,  and  is  easily  obtainable,  leaving  only  the  bauxite  to 
be  secured  from  a  distance.  When  secured,  each  ton  of 
bpuxite  in  storage  represents  about  three  tons  of  the  fin- 
i.'shed   product. 


Roughness  Coefficient  for  Dredged 
Drainage  Ditches 

Kutler's  formula  is  generally  accepted  by  engineers  as  be- 
ing the  most  satisfactory  formula  in  use  for  computing  the 
Row  of  water  in  open  channels.  The  results  obtained  by  the 
use  of  this  formula  are,  however,  effected  to  such  a  degree 
by  the  coefficient  of  roughness,  n,  that  the  selection  of  the 
correct  value  of  this  factor  is  a  matter  of  the  highest  im- 
portance. For  the  purpose  of  determining  just  what  \alues 
of  n  properly  apply  to  the  various  conditions  of  channel  the 
U.  S.  Bureau  of  Public  Records  has  made  a  series  of  ex- 
periments to  determine  the  flow  of  water  in  dredged  drain- 
age channels.  The  experiments  were  conducted  in  six  dif- 
ferent localities  and  the  results  have  been  set  forth  in  a  pro- 
fessional paper,  issued  June  7.  by  the  U.  S.  Department  of 
Agriculture,  as  Bulletin  No.  832.  The  notes  following  are 
abstracted  from   the  bulletin: 

Variation  of  n  With  Stage  in  Channel. —  The  results  of 
these  experiments  show  that  generally  the  value  of  n  de- 
crease? as  the  stage  in  the  channel  increases.  This  was 
pointed  out  in  an  article  in  the  Engineering  News,  Feb- 
ruary 24,  1916,  by  R.  K.  Horton,  as  being  true  for  natural 
river  channels  and  was  attributed   to  the  fact  that: 

In  determining  the  coefficients  of  roughness  in  natural 
river  channels  the  entire  cross  section  as  determined  by 
soundings  is  taken  into  account,  whereas  if  the  cross  sec- 
tion is  irregular  there  may  be  pockets  or  holes  in  the  bed 
of  the  stream  containing  slack  water  at  lower  stages,  so 
that  the  full  area  of  section  is  not  effective.  Similarly  at 
low  stages  of  the  stream  there  is  likely  to  be  more  or  less 
fall  that  is  not  effective  as  slope  and  that  does  not  con- 
tribute to  producing  velocity. 

While  the  above  is  also  generally  true  for  dredged  chan- 
nels, yet  tht  Bureau  of  Roads  experiments  show  a  great 
many  exceptions,  one  of  which  is,  where  the  values  of  n  ob- 
tained were  practically  the  same  for  all  stages  in  the  chan- 
nel, owing  to  the  fact  that  there  was  no  appreciable  amount 
of  ineffective  slope  or  cross-section  and  practically  no  dif- 
ference in  the  degree  of  roughness  of  the  channel  for  differ- 
ent stages.  In  another  case,  which  shows  the  very  re 
verse  of  the  general  statement  above,  n  increased  for  an  in- 
crease of  stage.  This  was  due  to  the  excellent  condition 
of  the  lower  part  of  the  channel  as  compared  with  that  of 
the  upper  part. 

Application  of  Results  of  Experiments. — It  is  impossible 
to   describe    with    absolute    accuracy    the    conditions    existing 
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in  a  channel,  such  as  .lesree  of  repularity,  amount  and  na  p, ,,,,  ,^,.,-,0..  fj ,  ,„  of  M  11  M  i  r  i  O'l  1    W'ltt^r- 

ture  of  obstructions  and  vegetation,  and   uniformity  of  cross  V^IMI1J^»C  ll>a  1 11  )U  K)l  .>llllUCipai     >>  a  IC  1 

Becllcn.      Consequently    it    is    impossible    to    formulate    defln-  Wt)rkS   foT    WiltCF    l"  U  niishcd 
lie   rules  to  govern   one  In   choosing  the   proper   value  of   !i 

for  any    particular  channel.     It    is    lielifved    that   the   vlew«.  City     DepartniCIltS 

shown   m   the   bulletin,   together   with   iimiplete   descriptions  * 

of  channels  lor  which  the  values  of  n  have  been  determined.  •""^    ">»">■    J^'"-^    ""'    ""'"^''    '"    ^^  "•'    *  """">l»«loner.s    ol 

afford   the  b.st   means  of  arriving  at   the  proper  value  of  n  SpnnKtlelU.    Mass..   has    recon.MKuded    in    its    annual    r.ports 

to  emplov  for  anv  particular  channel     This  applies  especially  'hat   the   waterworks   departm.-.u    b-   compensated   for   water 

to  existing  channels  where  it  is  desired  to  ascertain  the  ca  '""1    "t"!''-   furnished    to   l\n-    v.,nous    governmental    depart- 

■   '  ments  of  the  city.     In  Its  recently  Issued  reiHjrl  for  the  year 

*'"ln  order  to  determine  the  capacitv  of  a   prop<,sed  dredge-l  li-l'-'-    '"•^    rommisslon    has    the    following    to    say    regarding 

channel  i-   Is  necessar^■   to  assume  anticipated   conditions  of  »'•'«  matter  of  compensation: 

channel       Values   of    n    for   dredged    channels    varv    greatlv.  Besides  the  earnings  derived  from  water  furnished  private 

depending   princlpallv  upon   Irregularities  of  side  slopes  and  consumers,   the   rate    value   supplied   to   ihe   City   for  Its   va- 

cross    s„tion   due   to   erosion,   caving   banks,   or    faullv    con-  rious  municipal  purposes  Is  eiit.ivd  on  the  b.«,kK  each  year 

struction     upon   obstructions  and   growth   in   the   channel   du.^  u"  '"fru^'J  earnings,   but.   no   pa.vment   being  made  for  same 

to  a  lack  of  maintenance;  and,  under  certain  conditions,  upc.  <•>«>  |«.«»1  amount   has  to  be  charged  oft  annually  as  a  ■  bad 

the  effect  of  a  lining  of  silt  in  the  chann.l.     In  most  cases  debt!"                                                                                            .       „ 

where  erosion  takes   place  in  a   newly-constructed   and   well-  The  following  tabulation  in  the  usual  form  shows  the  dls- 

finished  dredged  channel,  the  roughness  coefllcient  increase.-,  tributlon   of   the   $72,377.60   representing   such    water   service 

but  the  capacitv  of  the  channel  as  a  rule  also  increases,  since  during  1919:                                                                                         1.. 

the  enlarged   cross   section    more   than   offsets   the   effect   of  ,.                  .MiMCU-.M.  tSK  c.k  \v.vti-;k-iM9. 

;       ,                  J             .                      ».    -    _.       1.       i„ ,.    „„.  .  <l  nnU!liT«-d    .iimnmUs    In    Kallons,    .  Ktlnmt.il    from    nmounts,    on 

tne  Increased  roughness  coefficient.     In  some  instances   prai--  i^„,^  .  ,   ,:,    . ...„!«  pir  l.OOu  gallons.— or  i'i|»lviil<<ni   of  !<  rents  per 

tk-allv    no    difference    in    capacity    in    a    newlv-dredged    chan-  uio  •                     -per  rent  meterwl  ronipuicil  on  tiuaniltli-H.) 

'                    ,       ,                           ■             ,.                     '.    ■                     .       #  '                        n.                      Amounts.           i;iillonH.                .Momo. 

Tjel    may   result    due   to   erosion,   after   a   certain    amount   of      srh.-..,-  l9.9S8.fiO      mi'.19S.191       92.61,  meti-r.-d 

erosion   has   taken    place.  l-u»illo      buUUlnmi      (Mcept                        r,,c-.„          «s<-  „..,„    1 

^         .      ,         .  ...      ■-  1  i  »     ./..I    I,.     ./   .K  .  s<-ho<ilHi 3. 512. 2a        51. 38., 426  88%  meteri'U 

Conclusion  from   the   Experiments.— .\  careful  stud>    of  the       i-ui,,.      ...  3.4T7.2n        51,740,649  77t  metered 

results    of    these      experiments   suggests    the    following    con-      i-ul.  HS.oo         2,214,280  L'nmetered 

■    ,  Hiiii:                                  cKlreeta 

elusions:  „„„     ,„,,,,„  ,,,,.k    depart- 

(1)   That  a  deposit  of  slick,  slimy  silt  on  the  sides  and  bot-         menti    266.20  3.982.600  fnmetereJ 

torn  of  a  channel  greatly  reduces  frictional  resistance  to  flow.  ^J-.tJ  TJl'/JfmVnt-inu-h:    '■"""**•       '*""••"""            l-"">*t'r...i 

(2 1   That   the   clearing   of   perennial    growth    from    a    chan-         ioki    6,340.00       94,853,020  l'nmetered 

nel   will  greatly  increase  its  capacity.  '^nK'toSnlnhlV' .""!*.  .'1'^'."'::       G45.35         9.655,109          .8%  metered 

I.;  I  That  the  growth  of  grass  and  weeds  in  a  channel  dur- 

ing  the  summer  greatly  decreases  Us  capacity.  Total   of   above »2r,.477.60      372.52^1^75^^^^^ 

i4l   That   the   accumulation   of   drift,   trees,   logs   and   other      pire    hydrant    service 46.90O.oo      to  quantities)         .\t  125  per 

obstructions  in  a  channel  greatly  decreases  its  capacity.  .^^^^^^,    municipal   use...  .$"72,377.60      (As    sbown    in    neU?M^rS?H 

(.i»  That  after  a  certain  amount  of  erosion  has  taken  place  report. i 

In   a  ihannel.   further   erosion   does  not   necessarily   increase  j„p  Board  ot   Water  Commissioners  does  not  wish  to  un- 

the  roughness  of  the  perimeter.  duly  press  upon  the  City  Council  the  oft-repeated  "mntter  o' 

(6)  That  the  roughness  coefficient  n  is  appreciably  higher  rompensation  to  the  municipal  water  works  utility  for  water 

for  a  roughly  dredged  channel  than  for  a  smoothly  dredged  .,„^    service   furnished    to   the   various   governmental    depart- 

one.  inents  of  the  city."  as  annually  recommended  In  Its   reports 

(7i  That  ordinarily  a  dredged  channel  quickly  deteriorates  fpr   many  years, 

in   hydraulic  efficiency  unless  systematically  maintained.  Neither  can   tho   Board   consider  that   Its   full   duty   to   the 

I  Si   That    abrupt    variations   in    cross   section    play   an    im-  people  of   Springfield   has   been   discharged   by   refraining   to 

portant  part  in  reducing  the  hydraulic  efficiency  of  a  channel.  „rgp  n^  previous  recommendations,  or  by  Ignoring  this  mai- 

(9)  That  generally,  in  designing  a  proposed  dredged  chan-  ,pj.  .,,  ,|,p  present  time, 

nel,  n  value  of  n  of  n.tisi'  should  be  used  if  the  channel  is  to  „    pnnnot    feel   otherwise   than   that    its    position    Is    sound 

be   smoothly   dredged,    and   of   0.0:;5   If   roughly   dredged.     If  j.^,]  fundamental,  especially  In  view  of  Ihe  expressions  from 

the  above  values  are  used  the  channels  should   be  carefully  ;,„th(>rltatlve  sources,  such  as  are  shown  in  the  few  following 

maintained,   and    if   not    to    be   so   maintained    a   value   of   n  \trii-t  illustrations: 

should  be  selected   In  accordance  with  the  worst   anticipated  iKxtmn    from    recent   letter   from    Mr.    Wllllnm    .1.    Hntrennh    ..f 

conditions    for   the    channel.      However,    if   it    Is   known    that  ("hlraKo.— one  of  the   lendlnK   pul>ll<-   utility   entlneers   nnd    stntls- 

snch  conditions    will   obtain   as    were   found    for   some   of   th"  ticlnnii  of  thl»  country, — In  rommentlng  on   the  Sprlngtleld   Wat.r 

chnnntis  In  western  Iowa,  a  somewhat  lower  value  of  n  may  CommlKsioners'  report  for  1918.) 

bo    used,   depending   upon    the   anticipated    conditions    of   the  •>  "o'-  «'<•'  -"'"^h  IntcreM  the  position  taken  by  your  boanl  as 

.             .                          c-       r  j,j.j    (oi^i,   on    pa^eii    10  nnd    11    of  the   report,    wherein    it    In   urged 

Ihal  the  city  should  rompennate  the  Wftt«T  works  for  the  n<-rvlceH 

lllll   That    In   computing    the   capacity    of   an    existing   chan-  which    it   received.      This    position    Is   so   eminently    sound    from    an 

nel  the  value  of  n  chosen   whenever  possible   be  based   upon  ..-onomir  and  business  standr>f>lnt  that  it  does  not  admit  of  arttu- 

a   comparison   of  the   conditions    in   the   existing  channel    with  mem.  and  one  nnlurnily   wonders  why  ellles  refrain   from  trenllnif 

the  conditions  of  channels   for  which   values  of  n   have  been  ih.lr  utilities   m  a  Inisiness-llke  manner,     it   is  only  by  following 

determmed:    such   comparison   being  made,   if  not   by   actual  'hi"  course  that   those   who  are  Klving  their  best  efforts   to  the 

Inspection,  at   least    with    the   aid    of  careful   descriptions   and  management   of  such   properties  ,nn   show   the  public   the   tnie   re. 

...«,    V..U...  ..1   .CO..                ....;                                                    r  Hiiils  of  their  servircs.     That  certain  departments  of  the  city  should 

views   of   the   investigated   channels.  ^.,^,,  „  heavy  and  exp.nplve  demand  on  the  water  works  property 
without    meetlnic    the    coBts    which    they    incur    Is    unfair    to    the 

Land   Drainage    in    Illinois   Under   Proposed    State   Constltu-  water   works   and    would    not    be    tolerated    In    any   other   line   of 

tion.-The   proposed   new   constitution   ol   th.    state  of  Illinois  """;;;',;;;,    ^^^^   ^  ^^,„^    ^,„,,^,,   „„^^           p„^„^   ^,j,„„^^   ^^^^ 

contains    provision    for    facilitating   drainage    projects    which  ^,„,„^  „,  MBine.i 

may  mean  the  reclamation  of  1,500,000  acres  of  river  bottom  Furnishlrg   free   water   for   municipal   and   Ore   protection    pur- 
land.      New   laws   may   now    be    made,   according   to   the   pro-  ,h,.«,  ,  h  unjust   for  the  reason  that  the  consumers  are  obliged  to 
posed    constitutional     provision,     providing    for    straightening  ,,j,y   f,.r  prIvilegeK  enjoyed  by   property   owners,   whereas   the   eon- 
such    channels,    drainage    and    irrigation,    and    greater    outlets  Mumer  should  pay  for  the  water  he  \itK-r  In  proportion   to  his  use. 
for    its    drainage       Under    the    old    constitution    much    drain-  and  ihe  property  owner  should  pay  for  his  protection  in  proportion 
age  work  was  done,  but  the  attempts  in  many  instances  were  <"  jb-  t«»HWe  value  of  his  property." 
,  *^     ,                 "                     .                 .....      1         i-„„„.,„i     .i<o>i-ie«o  lExIrnrt    from    reeent    opinion    by    Public   Service   Commission    of 

local    and    disproportionate    to    the    task.      T  nequal    districts  p^„„,^.,,,„„,„    ,^^„„^,    ,„    „„.    protection    service   furnished    by    a 

worked    on    their    particular  parts  of  the  same  river  valley  n,u„,pio„l„y  , 

without  any  coordination  of  purpose.  The  new  constitutional  ..^^^  matter  what  system  Is  adopted,  the  fundamental  fact  re- 
provision  would  provide  states  supervision  and  appropria-  maln.«  that  this  sen-ice  must  b^  paid  for.  either  by  the  municipality 
tion  from  tax  levies,  so  the  reclamation  of  some  of  Illinois'  imelf.  through  taxe^,  or  by  those  who  use  water,  through  rates, 
richest   land   may   be  done   systematically.  As  an  administrative  policy  we  must  provide  for  the  payment  for 

(17) 
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ltiL«    s,ni.-.:    anj    If    ihf    muiiiclpulity    refuses    to    pay    the    Just  hydiogen-ioii  concentration  on  all  waters  and  have  instituted 

c!.»rve,   for  a  ser^_U•.    whUh   it   perfom.s   for  it.-,  citizens  we  are  these   tests   as   a   daily   procedure   in   several    large    filtration 

corni>el|p<l   to  Include    ihi>?e  charKes  In    the   rates  plants 

iKMnut    from    rs'Cenl   opinion    by    the    Wisconsin    Kallrnail    Com-  -ri  '      ,     .        ,         .. 

ini«.ion.-a  hUh  authority  on  public  utility  matters.)  ^^  **"">   ''*  seo'mentation  problems  in  the  light  of  recent 

■•It  i!.  Kood  business  polic-y  to  treat  a  municipal  water  plant  as  developments  in  physical  chemistry  may  require  some  modi- 

an   enterprise  s.'ih'irate  and  distinct   from    tli.-   municipality   itself.  flcations   of   our   older   concepts.      The   effect    of   electrolytes, 

anil  to  hn\e  aceounti  kept  acoordlnBly.     If  this  i>oitcy  is  followed  of  competing  and  protective  colloids,  of  surface  tension  and 

the  city  .hould  pay  the  utility  at  a  reasonable  nite  for  all  service  osmotic  pressure  are  of  more  than  purely  scientific  interest 

rendered  the  city,  in  order  to  avoid  unjust  discrimination  in  favor  Recent     work    has    demonstrated,     for    instance     that    th" 

of  th'-  ta.xpavers  i»f  the  city  as  uf^klnst  consumers.     The  utility,   in  Rmvinian    iii^^ir^»^»n»    ;«      w              i        ...              ..      .,      ' 

..IT         .u      1.                     1,               .  .               11.  ttrownian  movement  is  observed  with  practicallv  everv  tvnn 

turn,  should  pay  the  city  a  reasonable  amount  to  cover  local  taxes       „,  „i.,,.  o,,..„ a    j    ■  .  ^-^u".     <r>ci>    i.i<. 

und  iniere.-i  on  the  city's  equity  In  the  proiH-rty,  in  order  to  avoid  °'  ^'^'  suspentied  m  water,  varying  trom  the  rapid  motion  of 

unjust   unrrlmination    In    favor   of   the   consumers   as   aBainst    the  '"®    hnesi    particles    tO   the   more   sluggish    one   of   the   larger 

ti.vpayery.  ■  particles  or  aggregates  or  when   hampered   by   the   presence 

.Many  other  similar  expressions  from  expert  authorities  i:i  "f  electrolytes, 

such  mutters  are  available  if  needed.  The  internal  forces  within  a  sand  filter  bed  are  of  greater 

magnitude   than   is   generally   realized.     Kxperience   in   Mary- 

O^   vUI^.-.-.o   ^-f  \Xr«<.^^  f  ;l4-^^<-w^«*  '""''    "'"'    ^   number   of    peculiar    phenomena    in    filter    betjs 

rroDieillS  OI    water  rllirariOn  has   disclosed  a  startling  variety  of  forces  released  in  filter 

Ity    \BKI-  WOI  .M  \.\  beds,    which    appear    to    be    intimately    connected     with     the 

Llvlsion   Knfiineer.    ..u.eau  of  Sani.a'rv   KuKineerin^.   .State  of  ^''^'acter  of  sand  and  of  applied  water.     The  appearance  of 

Mar.Mind  inteinal  contraction  in  a  sand  bed  of  such  strength  that  the 

scientific  investigation  in  the  field  of  water  purification  '"''."'Vir^  '"'  "'^  "'"  "^^''  ^':  .'•^''"'■«"  ^''  ""'"'^  '^^"  ^  P^r 
has  progressed  for  a  number  of  decades,  but  the  study  of  ,?"  ,"^  ':  ,"  '^!'  d  '■"■"?,"  '"'P°«''"^e  J"  calling  atten- 
problems  has  been,  for  the  most  part,  intermittent,  sporadic  "°"  '°  "!"  ""''"^"''  WoMem.  concealed  within  the  bed. 
and  disconnected.  It  should  not  be  a  difficult  matter  for  Sanitarians  have  established  definitely  that  waters  may  be 
the  .\meilcan  Waterworks  Association  to  plan  the  attack  "'*'''"  ^^^'',  I"'""  Potable  purposes  by  chlorination.  The  water- 
on  a  series  of  problems  by  the  proper  organization  of  a  re-  ^^"'"'^^  official,  however,  must  go  a  step  further.  He  must 
search  committee.  What  are  some  of  the  problems  which  "'^'^*"  ^'"'  ^^a'^*"'"  Potable  as  well  as  safe.  If  the  water  is  un- 
today  remain  to  be  solved?  .Although  considerable  advance  P^'atable  and  objectionable  because  of  tastes  and  odors, 
in  the  practical  methods  of  water  purification  has  taken  place  ^^^^  ^""^  problem  of  chlorination  may  not  be  considered  as 
In  the  rnited  States,  may  we  state  definitely  that  the  funda-  ""'^'ed-  It  is  only  a  few  years  since  the  conception  of  the 
mental  laws  of  coagulation,  filtration  and  chlorination  are  '"echnnism  of  chlorine  treatment  has  undergone  some  modi- 
accurately  known?  If  so,  are  these  laws  applied  in  every-  fcation  from  the  simple  hypothesis  of  direct  oxidation.  But 
day  operation?  Some  of  us.  perhaps,  are  not  so  sanguine  ''''  t^i'^  comparatively  short  period,  a  series  of  questions  have 
about  our  complete  understanding  of  the  processes  involved  '""■sen  wnich  are  still  imperfectly  answered. 
In  the  above  mechanisms  of  purification.  In   t'lis   field  again  we  must  have  recourse  to  highly   tech- 

Thn    factors    delerniining    effective    coagulation    and    sedi-  nical   investigations   to  aid   us   in   clarifying  our  concepts   of 

mentation   of  waters   differ   in   degree   with   different   w-aters.  chlorination    processes    and    in    controlling    their    operation, 

but  their  characteristics  in  general  are  the  same,  regardless  Kveii    today   it   is   difficult   to   answer   definitely   whether   the 

of   the  nature  of  the  water.     The   effects  of  time,   tempera-  action  of  chlorine  is  physical,  physico-chemical,  or  chemical. 

lure,  agitation,  and  hydrogen-ion  concentration  upon  coagula-  whether  its  action  is  selective  for  different  types  of  bacteria 

tion  have  been  studied  only  superficially.    The   material  for  *n'^'  if  so.  what  the  causes  for  such  selection  are.     The  ac- 

such   study  has   been  accumulated   in  a   number  of  differen!  ''""   "f   other   disinfectants   is   elective  and   their   toxicity  is 

fields    In   allied   sciences,   but    has   not   yet   been   adapted   to  dependent    upon    their   position    in    definite    ionic    series    and 

water   purification   problems.     It    is   stated    often,    for   e.\am  "I'""    the   characteristics   of   the    different   bacteria,   such    a« 

pif.   that    the   formation   of   satisfactory   floe    is   retarded    by  their  response  to  Oram  stain.     The  surface  character  of  dif- 

low  temperature  and  by  inadequate  agitation,  yet  how  manv  ferent    classes    of    bacteria    show    a    marked    influence    iipon 

plants   observe  and   record   the  nature   of  the   floe   produced  their  behavior  under  different  conditions. 

emch  day.  so  as  to  provide  the  material  for  correlated  study  Where  we  attempt  to  treat  raw  waters  of  complex  organic 

of  Us  variations  with  other  characteristics  of  the  water  dur-  and    inorganic   content,   our   present   methods   of   control   are 

I"?   "\  entire  year?  entirely    empirical    and    not    infrequently    unsuccessful.     The 

measurement  of  floe  formation  in  its  various  aspect.^,  causes  of  tastes  with  low  doses  and  the  absence  of  tastes,  at 

■"■•  shoul'l   I""  preceded   by  a  study  of  the  raw  waters  times,  with  excessive  doses  of  chlorine  are  still  in  the  cate- 

»lih  a  view  to  determining  a  more  accurate  and  satisfactory  gory  of  the  unknown.    It  is  not  a  solution  of  the  difficulty  to 

ni.  -no,!    ,  f    apportioning   coagulant    to   raw    water    to    obtain  state  that  tastes  and  odors  may  be  prevented  by  proper  regu- 

''""^"'''"""-  lation  of  applied  chemical,  for  the  terms  "proper  regulation" 

■I    niPthod   of   turbidity   reading   with   adjustments  are  indeed  broad  in  interpretation.     Proper  chlorination  con- 

''                   t.'lling   constant,  fine,  medium,  and  coarse  turbidi-  tiol,   on   the  contrary,   would   seem   to  be   possible  of  attain- 

'                      ■""''h  '"  ''"  fleslred.  particularly  when  frequently  inent  only  after  a   complete  understanding  of  the  details  of 

"                   ;roc<>dure  rosults  In  abandoning  all  methods  other  the    complex    disinfection    processes    has    been    reached. 

"' •■■'■':   chemical    until    the   coagulation    becomes    sati?;- 

factory     These   mothod."   are   necessarily   wasteful,  since  for 

each  water  there  exists  a  critical  concentration  of  coagulant  Waterworks    In   the    Province   of   Quebec— According   to   a 

which   in  most   effective   and   economical.  paper  by  Theo.  .1.  Lafreni^re,  Chief  Sanitary  Engineer  of  the 

fan   we  not   dpvlse  a  satisfactory  index   to  the  "coagulan;  Province  of  Quebec,  in  the  June  Journal  of  the  Engineering 

demand"  of  a  water  by  a  simple  test?     When  it   is  borne  in  Institute  of  Canada  there  are  440  waterworks  in  the  Province. 

ni-  '    •      ■   the  flocculation   of  waters   is  dependent  upon   the  *'''"    "^    ^^'^''''i    are    very    small.      However.    192    waterworks 

'                      amount  of  fine  particles  present   it   would  appear  serve  municipalities  with  a  population  of  over  500.  the  com- 

"                   irch  for  such  a  measure  should  he  in  the  field  of  l''nefl    population    served    being    1.38:5,700.      The    sources    of 

'•                    .Isfry.  water  supplies  in  town  of  more  than  500  population  are' 

of  thp  coagulation  problem  which  has  taken  Number  of                              ''o7tot."[ 

"'                                "   In    recent    ypars    is   the  effect   of   the   varv-  Source    of   supply.                  works.         Population.        population. 

i'                  concen.ration  upon  flocculation.  There  ap-  ^7^  /r:::::::::::::::::::::.  %        '''I'sVs         "si 

1'  '>pllmum   rangp  of   Pn    within    which   the  co-      Sprinps  or  wells   'S  138, 33S  lO.O 

"'  'Is   most    .satisfactorily.     Water-works   opera-  Total     Tk'  ^JrJ^  mVn 

tr"p.     vainer nf"  !""'■'■''"""«''•  complete  ^^^  ,,ater  obtained  from  lakes  or  springs  is  generally  good: 

I   rond  tions      I.     hi  «r?       r.l"''    '"    '"'  '^e  water  derived  from  the  rivers  requi,..s  purification.     Th; 

aiaking.    for    several    months     determfn^Mons    o^  '"'""•'  "'  '^  """  ''""'  "^  '^'  P"P->Iation  using  river  water  Is 

monins,    determinations    o.  filtered   or  chlorinated,   but  the   supply  of  the  remaining  14 

of  a  papvr  mrsenie,!  .Tune  34  at  the  Montreal  Convon  P®""  cent,  representing  60  towns,   will   be  difflcnlt   to   improve, 

vmprir-an   Wnt^rwork,  A.=oriation.    '                              "  because  the  towns  are  small. 

.  (m 
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Method    aiul   Cost  of  Transferring 
Ashes  by  Sluicing 

A  method  ot  sluiLJiit;  a^he.s  eiiiijk>yt-il  .ii  the  new  Incum- 
ber station  of  ihe  Denver  Giis  &  Klectric  Light  Co.  of  Hen- 
ver.  Colo.,  gives  a  handling  cost  of  U\a  cl.  per  ton  of  ashes 
or  about  2  ct.  per  ton  of  coal  fired.     The  .si-heme  l.s  describeil 


Fig.    1 — Relative    Position    of    Boiler    and    Sluiceway. 

by  Ale.\  \V.  .Morgan  in  the  Klectrical  World,  to  which  wo 
are  indebted  for  Ihe  matter  following: 

The  boiler  and  stoker  equipment  consists  of  four  7oO-HP. 
class  I)  Connt'lly  boilers  equipped  with  Westinghouse  S-retort 
8toker^  and  We.siinghouse  posver  dumps. 

When  a.^hes  ,ire  dumped  they  drop  directly  upon  "grizzlies" 
whiih  will  pa»^  pieces  of  clinker  up  to  ^  in.  in  the  smallest 
dlmeni-ion.  All  thai  will  pass  through  the  gri/.zlies  is  inimf^ 
dialely  picked  up  by  the  water  and  carried  out  to  the  ash 
sump.  The  clinkers  which  do  not  pass  through  are  tir-^t 
ro<  letl  wlih  water  sprays  and  then  broken  up  into  pieces 
that  will  pass  through  the  grizzlies.  The  water  sprays,  con- 
iilsting  of  two  2-in.  pipes,  run  the  full  length  of  each  side 
of  th»-  ash  hoppers.     Tlif-se  pipes  are  drilled  with  Vi-in.  holes 


>par"d  on   Sin.  centers  and   so  phu  ed   that   a  spray  of   wale;- 
is  directed  across  the  hopper  every  W-^  In. 

Plve  li>-in.  X  2;t-in.  <;isi  Iron  Niil<-huiig  doors  are  placed 
In  ine  ash  hopper  just  above  ihe  elevation  of  the  Krixzlie.> 
(Jne  door  is  placed  on  either  .•iid  and  three  doors  are  equally 
spaced  along  the  front  or  ush  aixlt<  These  doors  give  sulH- 
dent  working  space  to  break  up  the  largest  clinker. 

The  sluiceway  is  IS  in.  wide  at  the  lop.  Is  in.  deep  with 
a  semicircular  bottom  and  is  built  of  concrete  on  a  L'  per 
cent  grade  under  all  four  boilers.  Ueyond  Ihe  boilers  iho 
water  enters  sewer  tile,  Is  In.  in  diameter,  laid  on  Ihe  hori- 
zontal, and  discharges  Into  the  ash  sump.  No  abrasion  of 
Ihe  concrete  has  been  noticed  as  yet 

The  pumping  equipment  consists  of  a  .VIn.  x  r>  In.  .\ineri 
can  open-runner  cenirilugal  pump,  ilrlveii  through  a  flexlbl-- 
coupling  by  a  20-HP.,  r.liii-r.p m.,  three. phase,  :;2ii-volt  Gen 
•  ral  Klectrlc  motor.  This  pump  delivers  )^boul  1,1U0  gal.  per 
minute  against  a  23-fl  head  and  will  wash  out  clinker:' 
weighing  up  lo  l.'i  lb.  The  pump  has  an  open  runner  and 
Ihe   water   Is   recirculated. 

The  sluiceway  discharges  the  ashes  Into  a  large  hopper 
IHV..  ft.  wide  by  Jti  ft,  long  by  i:;  ft.  deep,  from  which  thw 
are  taken  by  (he  grab  bucket  of  the  cool  crane  and  loailed 
Into  railway   cars. 

At  the  present  lime  the  plant  is  burning  250  tons  of  coiil 
per  day  and  produces  about  :'.:!  tons  of  ashes  in  24  hour.*. 
Three  combination  men  are  requireil,  one  on  each  shift,  to 
handle  the  ashes  and  look  after  the  feed  pumps.  About  onc- 
thiid  of  each  man's  time  is  required  to  handle  the  ashci. 
The  crane  crew  consists  of  two  men  on  two  shifts,  and  each 
shift  spends  about  one  hour  removing  ashes  from  the  ash 
sump  and  loading  them  on  the  cars.  The  cost  of  handlln-; 
ashes  will)  this  equipment  is  as  follows: 

one  uKh   man.  eight  hours.  ;ti    lU.'i   per  month. ..  .{3.50 

I'riiiie  erew.    two  hours  nt   $r.'.">   |nr   month.. SI 

One  20  h.p.  motor,  g  hours  at   »ii.OI   per  kw-hr 1.20 

line  tiM  h.p.   motor,  2  hours  »i  Jii.dl   |m  r  kw-hr 9" 

Total    ctist    per    ilav >■    ii 

i'OKt  per  Ion  lif  ashes     i.-move*!  •     '•  i 

i*».*4l  per  ton  of  roni    hreU     


Florida  Drainage  Districts  Cost  $11,500,000.  -Organized 
dralnnge  enterprises  In  Florida  cover  l,.l(iri..'i2i;  acres,  or  ."..li 
per  cent  ot  the  total  land  area  of  Ihe  stale,  accarding  to  t 
preliminary  announcement  of  the  nth  census  made  by  Sam 
L.  Rogers,  federal  census  director,  at  Washington.  The  total 
cost  is  given  at  Jll,52H,9,'iS  Florldas  total  land  area  Is  35,- 
111,040  acres.  In  the  total  area  In  organized  drainage  enter- 
prises there  are  1H..">12  acres  of  improved  farm  land  anJ 
424,".S.'?  acres  of  timbered  and  cutover  land.  There  are  827,- 
231  acres  of  unimproved  land.  Out  of  these  1,366,526  acres 
where  draln&ge  work  Is  In  progress,  there  are  617,508  acres 
of  swampy  or  wet  land  subject  lo  nverfiow. 
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Bonus  Systems  for  Meter  Readers 

Thit.-  ilifti-rent  bonus  systems  for  loading  gas  and  electric 
meter  have  each  produced  paying  results.  Similar  appli- 
cation to  the  rending  of  water  meters  might  produce  equal 
Insults  The  systems  were  described  by  the  Committee  on 
Bonus  Systems  at  the  Pasadena  Convention  of  the  National 
Electric   Light   Association. 

Quantity  Bonus  System.— I'nder  this  system  the  average 
number  of  meters  read  in  a  day  has  been  increased  over  50 
per  cent.  1  his  system  was  started  in  1917  and  the  rates 
since  October.  Iyl8.  have  been  $75  per  month  for  a  daily 
average  of  250  meters,  plus  a  bonus  of  50  ct.  for  each  in- 
crease of  one  in  the  daily  average  above  250.  the  average 
to  be  bi.sed  on  the  months  work  and  the  maximum  wage  to 
be  $100  per  month.  By  this  plan  the  daily  average  of  300 
meters  gives  a  bonus  of  $25.  or  the  maximum  wage  of  $100. 
The  following  deductions  are  made  from  the  bonus:  Fifty  ct. 
for  each  per  cent  above  7  per  cent  on  meters  missed;  50  ct. 
for  each  error  detected  on  rereading  the  meter. 

The  Increase  in  the  number  of  meters  read  in  a  month 
after  the   bonus  was  Inaugutrted   is  shown  in  the  following 

table: 

.No.    of        M«-lors  Per    Cent 

'ieRulnr     Head  by  Missed 

Kfiidi-rs     ReBiilar  Daily  First  Bonus 

Kmplovfd,  Readers    Average  Call  Paid 

(H-Iob.T.     1916* .S              25.164  li»2  5  * 

fKt..l.«T.    1917 5             24.272  278  7  $  70.50 

October.    I91S 5             25.2ir,  27fi  6  88.00 

Oilobrr.    1919 5             27.679  31G  7  125.00 

*Konu.'<  pl.tn  not  used. 

While  the  salary  of  the  meter  readers  has  been  increased 

approximately  100  per  cent  over  1916.  this  increase  would,  no 

doubt,  owing  to  the  greater  cost  of  labor  in   general,   have 

been  necessary  regardless  of  the  adoption  of  a  bonus  plan. 

L'nder  the  present  arrangement  the  regular  meter  readers  do 

not.  as  a  rule,  read  any  meters  missed  at  first  call,  but  this 

work  is  done  by  two  other  men.  who  read  "misses  or  skips" 

PAi\\  morning  and  deliver  bills  in  the  afternoon.     These  men 

are   at    present    paid   a   straight   w;>.ge   of   approximately    $75 

per  month.     This  arrangement  was  not  in  force  during  1916, 

but   has  no  effect  on  the  previously   reported  daily  average. 

which    was  and    is   now   computed   on   the   elapsed   time  for 

routes,  based  on  an  8-hour  day.     The  rate  of  labor  turnover 

i.nd    the    number   of    errors    in    reading   have    been    reduced 

iirifler  this  bonus  plun.     It  also  has  an  effect  in  making  easier 

'f  customers'  accounts  in  the  commercial  office  and 

ng  complaints. 

The  bonus  applies  on  the  combined  total  of  gas  f.nd  elec- 

trir  mrfers.  but  does  not  apply  to  five  suburban  routes  that 

'lit   twice  the   territory  of  the   regular  city   routes. 

ir  city  routes  were  analyzed  as  to  distance  covered 

•T  of  meters,  and  the  division  of  routes  was  made 

:    as  possible  among  the  various  readers. 

The  "meter  read"  slip  is  so  arranged  that  the  meter  reader 

i,  I'lir-.iahed  with  the  previous  month's  reading  only  and  does 

rhe  consumption   for  months   past  to  guide  him  in 

tries   "curbstone"    readings.      When    a    man    is    sus- 

p»it«'d  of  this  practice  a  few  dummy  slips  are  inserted  the 

rext    time   he   goes   over  a   route.     Only   two   rei;ders    (both 

extra   men)   have  tried  the   practice,  and  they  were  quickly 

det'T'ed. 

Piece   Work    Payment   System.— Under   this   plan   the   cost 

''  •      '-z  a  meter  is  only  1.3  ct..  although  it  was  1.5  ct.  six 

■    when   the   readers   were   on   a   flat   salary.     This 

'■       fr.ken   pl.ice   in   spite  of  the  great   general   in- 

r   costs   since   that   time.      Moreover,   a   better 

readers  Is  now  attracted.    The  plan  is  simply 

ders  (who  read  both  gas  and  electric  meters) 

i  3  ct.  per  meter  read  with  a  penalty  of  10  ct. 

r      If  they  are  on   special   work   or  absent   on 

■• -..  kness.  they  are  allowed  $2  per  day  without  any 

bonuii.      Their    earnings    average    approximately    $125    per 
month 

The  Quality  Syetem.— The  third  system,  a  "quality"  plan, 
'  '  '  >■  of  'he  readings.     By  this  plan  the 

•'•rs  every  working  day  in  the  luonth 
"""  ■  >:'"tion  I.I  iiieir  regular  salary  receive  a  gonus  tie- 
pendnu  upon  the  accuracy  of  their  readings.  A  meter 
reader  who  is  100  per  cent  efficient- that  is.  whose  readings 
are  all  correct— receives  a  bonus  of  $7.50  for  the  month.     If 


his  readings  are  from  98  to  99  per  cent  correct,  he  receives 
$6.  and  so  on  down  to  90  per  cent,  as  shown  in  the  table: 
I'ercenlage     of  I'ercenlase    of 

ileters  Read  Bonus  Meters  Read  Ponus 

Correctly.  per  Month.  Coirectly.  per  Month. 

100  J7.50  f4-95  S4.00 

ftS-!i9  6.00  P2-!>.'!  5.00 

S6-97  5.00  ?0-in  2.00 

It  a  meter  reader  after  he  has  become  familiar  with  the 
work  falls  below  90  per  cent,  he  is  replaced  by  a  new  man. 
In  addition  to  this  bonus  the  meter  reader  at  the  end  of  the 
year  who  has  the  highest  rating  receives  ku  extra  bonus  of 
$25.  To  qualify  for  the  month  rating  a  meter  reader  must 
have  worked  three-quarters  of  the  working  days  in  the 
month.  If  a  meter  reader  is  late  in  reporting  ten  times 
during  the  month  he  is  not  eligible  to  participate  in  the 
rewards. 


Benefits  from  Regulation  of  Stream 

Flow  in  St.  Maurice  River, 

Quebec 

The  Guoin  Dam  of  the  Quebec  Streams  Commission  has 
been  in  service  for  over  two  years,  including  three  winters. 
The  benefits  from  this  dam  were  outlined  by  Mr.  Olivier 
LefebrS,  Chief  Engineer  of  the  Commission,  in  a  paper  pre- 
sented April  15  before  the  Montreal  Branch  of  Engineering 
Institute  of  Canada. 

The  natural  flow  of  the  St.  Maurice  River  had  been  meas- 
ured at  Shawinigan,  by  the  Shawinigan  Water  &  Power  Co., 
and  complete  daily  discharge  records  were  available  from 
the  year  1900.  They  show  that  the  average  low  water  dis- 
charge was  6,000  second-feet.  The  lowest  discharge  recorded 
was  5,200  second-feet  for  about  one  week  in  March,  1901; 
the  highest  water  recorded  was  166,000  second-feet  on  May 
6,   1904 

Duration  curves  plotted  for  the  years  1900  to  1912  show 
that  the  natural  flow  was: 

Highest  Year.       L.owest  Year.  Average. 

.Sec  Ft.  Sec.  Ft.  Sec.  Ft. 

Seven    mcnths    24.500  0.000  13.200 

Eight    months     16.700  7..S00  ll,;i00 

Nine  months   14.300  7.400  9,<!00 

The  average  yearly  run-off  from  the  Watershed  at  that 
point  for  the  period  1900-1912  was  21.3  in. — the  maximum 
being  supplied  in  1907-08  when  the  depth  was  26.9  in.,  and 
the  minimum  was  recorded  in  the  year  1906  at  15.33  in. 

During  the  period  of  operation  of  the  Gouin  Dam  the  flow 
of  the  river  has  been  maintained  so  that  at  no  time  the 
minimum  at  Shawinigan  was  below  12.000  second-feet.  The 
water  level  In  the  reservoir  is  today  41  ft.  above  natural  low 
water — that  is  to  say.  6  ft.  below  the  crest  of  the  spillway. 
Last  summor  the  water  level  reached  1322.25.  or  2  ft.  9  in. 
below  the  top  of  the  spillway. 

The  benefits  to  be  derived  from  regulation  were  calcu- 
lated from  the  flow  curve  of  the  year  1906.  which  was  the 
lowest  year  for  the  period  1900  to  1912.  From  the  records  of 
thst  year,  a  duration  curve  was  made  and  the  amount  of 
water  necessary  to  make  up  the  deficit  for  a  minimum  flow 
of  12,000  second-feet  was  easily  arrived  at.  This  water  was 
being  used  at  Shawinigan  over  a  head  of  150  ft.,  the  num- 
ber of  horse-power  figured  at  80  per  cent  efficiency  on  the 
wheels,  was  deducted  at  low  water.  This  number  w-as  clos'.^ 
to  81.000  HP.  for  &  short  time,  and  the  benefits  were  as  the 
water  required  decreased.  Distributed  uniformly  over  the 
whole  year,  the  benefits  total  32.250  HP. 

At  Grand  Mf're.  where  the  water  is  being  used  under  a  head 
of  75  ft.,  the  benefits  will  be  exactly  half  of  those  of 
Shawinigan. 

In  order  to  ascertain  thai  Ihc  ainoiinl  of  water  available 
in  the  Couin  Reservoir  would  be  suHlcient  for  a  regulation 
to  12,000  second-feet  at  Shawinigan,  calculations  were  made 
since  the  latter  part  of  April,  1913,  when  flow  records  were 
kept  at  the  C.ouin  Dam.  The  amount  of  water  measured  at 
the  dam  site  was  taken  as  being  the  supply  from  the  water- 
shed. The  amount  of  water  required  at  Shawinigan  to  bring 
the  flow  up  to  12.000  spcoiul-feet  was  taken  as  being  the 
demand  and.  accordingly,  a  diagram  was  made  showing  two 
c;urves:  one  being  the  supply  curve  and  the  other  the  demand 
curve.  The  supply  curve  is  made  up  of  the  amount  of  water 
which  was  measured  at  the  dam;  the  demand  curve  is  made 
up  with  the  amount  of  water  required  at  Shawinigan  to 
maintain  the  minimum  flow  at  12.000  second-feet,  after  de- 
ducting the  natural  flow  from  the  proposed  reservoir,  that  is 
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to  say— supposing,  for  example,  that  iho  discharge  at  Shaw- 
inigan  was  15,000  second-feet  and  that,  on  tho  Kam«*  Jay.  the 
discbarge  at  the  Gouin  Dam  station  was  5.000  second-feet, 
it  meant  that  the  discharge  of  the  St.  Maurice  River,  outside 
of  the  reservoir,  was  10,000  second-feet  in  that  particular 
case,  and  that  the  demand  was  2.0(10  second-feet  and  the 
supply  5.000  second-feet.  The  daily  discharge  Is  easily  com- 
puted Into  square-mile-feet  by  multiplying  by  0.0031. 

The  Gouin  Dam  is  located  about  220  miles  from  Shawini- 
gan,  which  is  the  point  of  regulation.  The  water  let  out 
from  the  dam  does  not  reach  Shawinigan  until  10  to  12  days 
later— that  is,  its  full  effect  Is  not  felt  until  after  10  days 
In  summertime  and  12  days  in  wintertime.  There  must  be  a 
certain  amount  of  loss  by  evaporation  in  this  distance,  and 
calculations  were  made  entailing  a  loss  of  25  per  cent  In 
the  amount  of  water  let  out  from  tho  dam.  Similar  calcula- 
tions were  made  for  a  regulation  to  14.000  second-feet.  The 
curves  show  that  a  regulation  to  14,000  second-feet  is  pos- 
sible, but  should  there  be  a  loss  of  25  per  cent  in  the  amount 
of  water  let  out,  the  reservoir  would  not  be  sulllcient. 

The  discharge  of  the  river  is  controlled  at  three  different 
points,  namely,  at  Weymontachingue,  50  miles  below  the 
dam  where  a  gaging  station  was  established  by  tho  Shaw- 
inigan  Water  &  Power  Co.  in  1915,  and  a  flow  curve  deter- 
mined for  that  point.  A  similar  station  was  established  by 
the  same  company  at  La  Tuque,  immediately  below  tho  falls, 
and  a  third  station  is  that  at  Shawinipan.  The  water  level 
at  Weymontachingue  and  La  Toque  Is  recorded  daily  and 
the  information  wired  to  the  office  of  the  commission.  Sim- 
ilar information  is  obtained  from  the  Shawinigan  \V;-ter  & 
Power  Co.  regarding  the  conditions  at  Shawinigan  and 
Grand'M^re.  The  points  of  control  are  also  provided  with 
rain  gages  and  the  commission  also  is  informed  of  tho 
i*mourl  of  rainfall  recorded.  In  this  way,  a  pretty  good  idea 
may  be  had  as  to  the  period  when  it  will  be  necessary  to 
diaw  upi>M  the  storage. 

Last  winter,  the  run-off  in  the  rivers  of  this  Province  was 
exceedingly  low.  In  order  to  maintain  a  discharge  of  12, Olio 
second-feet  at  Shnwinignn,  it  was  necessary  to  supply  from 
the  Gouin  Reservoir  Ki.iiimi  second-feet  d\iring  the  month  of 
March.  In  the  past  winter  the  reservoir  level  was  lowered 
4.2  ft;  during  the  winter  of  1919,  the  (low  was  maintained 
at  the  regulated  flgure  of  12,iiOO  second-feet  by  lowering  the 
reservoir  level  'i  ft. 


Cost  of  Making  Pipe  Joints  with  Portland 
Cement 

In  a  recent  discussion  of  pipe  jointing  compounds  before 
the  New  iCngland  Watertanks  Association  i.Iune  Journal  of 
the  Society)  Mr.  E.  E.  Wall,  Water  Commissioner  of  S*. 
Louis,  Mo.,  givfs  the  following  tiata  on  the  construction  o' 
pipe  ji'ints  made  of  porlland  cement. 

Joints  made  of  portland  cement  were  used  on  about  .SOI 
ft.  of  6-ln.  pipe  line  laid  in  \'M'  to  supply  Camp  Galliard,  t 
temporary  recruiting  station  for  a  regiment  of  engineer.'!, 
afterwards  the  :!12  Engineers.  From  the  12-in.  main  for  i 
distance  of  about  150  ft.,  the  6-in.  pipe  joints  were  m&dl 
of  lead,  bo'-ause  the  pipe  was  ero.'ssing  a  highway  and  also 
passed  uniler  the  track  of  the  water  works  railway,  and  it 
was  assumed  that  any  and  all  vibration  or  shofk  would  b-i 
less  liable  to  produce  leaks  with  lead  joints  than  with  more 
rigid  ones  made  of  cement. 

The  cement  joints  were  made  by  employees,  who  had 
formerly  had  experience  in  such  work  for  the  pas  conipnn". 
who  have  laid  all  of  their  smaller  mains  in  St.  l.ouis  for 
years  with  cement  joints. 

No  leaks  developed,  and  the  joints  showed  no  deterioration 
or  checkmg  when  the  line  was  taken  up  a  year  later.  The 
water  pressure   ranged  from   90  to  120  lb.   per  square  inch. 

It  was  found  that  one  bag  of  cement  made  is  joints,  and 
each  joint  required  twice  as  much  jute  as  a  lead  joint  Three 
men  hxed  and  made  S  joints  per  hour. 

Two  men  can  attend  to  lead  pot,  make  rolls,  run  and  calk 
ten  r,-i;i.  joints  per  hour. 

The  actual  cost  of  making  66  joints  of  cement  in  1917 
was: 

4      sacks    cemoni    at    43*4    ct $1.75 

1«H  liays'  lator  at  $2.42     39-93 

SVi  day-s'  labor  at  $2.10     1<-S2 

82H  lb.  Jute  at  S  ct S.80 

$fi5.R0 
Cost  per  Joint,  98  ct.    Cost  per  lineal  foot  of  pipe,  84  ct. 
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The  Nation-al  Board  of  Fire  Under- 
writers'  Method  of  (iradin^ 
Cities  on  Fire  Service* 

By  CUtVKENCE  GOLDSMITH, 
in  the  formulation  of  the  standards  for  tho  different  items, 
not  only  the  data  collected  by  the  Committee  on  Fire  Pro- 
tection and  Engineering  Standard  in  connection  with  its  in- 
spection work,  but  the  standard.-;  commonly  accepted  by  mu- 
nicipal and  consulting  engineers,  when  such  had  bei'n  estab- 
lished, were  considered.  These  standards,  once  established, 
apply  in  all  cases,  there  being  no  separate  standard  for  ii 
small  town  and  another  for  a  largo  city.  The  lire  defenses 
of  a  city  are  considered  under  the  following  main  subjects: 
Water  Supply,  hire  Department,  Fire  Alarm,  Police,  Uulld- 
ing  Laws,  Ha/.ards,  Including  those  of  lighting,  heating,  ex- 
posives,  or  indatnmables,  and   Structural  Conditions. 

Suitable  deficiencies  are  applied  for  each  item  under  the.se 
several  subjects.  When  the  individual  city  is  graded,  an 
additional  deficiency  is  applied  when  tho  climatic  conditions 
such  as  wind,  snowfall,  cold  weather,  and  hot,  dry  weather 
vary  from  the  normal  conditions  throughout  the  country;  ami 
further  provision  is  made  for  making  an  additional  charge 
when  there  is  a  material  divergence  in  the  class  of  the  fire 
department  and  tho  class  of  the  water  supply.  It  is  manifest 
that  where  protection  is  furnished  by  a  most  excellent  water 
supply  and  the  flro  department  is  seriously  weak  in  men  or 
equipment,  that  the  full  value  of  the  water  supply  cannot  be 
utilized  in  fighting  fire;  neither  could  a  fully  manned  and 
well  equipped  fire  department  operate  at  its  maximum  ofn- 
ciency  if  the  water  supply  was  seriously  deficient.  The  rela- 
tive values  of  points  assigned  to  the  several  subjects  were 
carefully  weighed  and  considered.  The  number  of  points 
assigned  to  Water  Supply  when  the  city  is  on  the  engine 
stream  basis  Is  1.700  and  when  on  a  hydrant  hose  stream 
tjasis  2,000  points;  to  Fire  Department,  when  the  city  Is  on 
the  engine  stream  basis,  l,5t.o.  and  when  on  a  hydrant  hose 
stream  basis  1,200  points;  Fire  Alarm,  ."i50;  Police,  50;  Build- 
ing Laws.  200;  Hazards,  :!Ofl,  and  Structural  Conditions  700 
points. 

This  Association  being  more  particularly  interested  in  the 
Warrr  Supply  section  of  the  schedule,  the  :!2  items  there- 
under considered  will  be  discussed  in  detail.  These  items 
Mil-  divideil  into  three  main  classes,  dealing  with  organiza- 
li(.n.  adequacy  and   reliability,   respectively. 

Tenure  of  Office  of  Waterworks  Employees.— In  order  that 
a  system  may  be  efficiently  operated  the  tenure  of  office  of 
all  employes  should  be  secure.  In  municipally  owned  workri 
this  can  best  he  assured  by  civil  service  rules,  properly  ad- 
ministered. Civil  service  does  not  secure  Ideal  conditions, 
but  in  general  is  found  to  be  the  most  satisfactory  means  of 
precluding  political  lnflin»nce:  the  object  to  be  obtained  Is 
long  tenure  of  office  and  an  efficient  organization. 

The  chief  executive,  who  may  be  called  either  the  super- 
intendent or  chief  engineer,  should  be  (lualified  by  ex- 
perience and  education  to  efficiently  fill  the  office.  A  com- 
petent executive,  although  without  extensive  experience  in 
waterworks  engineering,  when  associated  with  experienced 
engineers,  frequently  secures  satisfactory  results  particularly 
in  the  direction  of  the  larger  systems. 

Accurate  and  Complete  Records  Necessary.— In  order  to 
efflcieiiily  oiierate  and  economically  d»-sigii  for  future  growth, 
it  is  iiece-i-sary  to  have  accural"'  and  complete  records;  theso 
should  include  a  skeleton  plan  showing  the  general  location 
of  mains,  gates,  hydrants,  r-servoirs,  standpipes,  pumpins 
stations  and  other  works  connected  with  the  system,  prefer- 
ably on  a  scale  of  from  fion  to  l.OOO  feet  to  one  inch  The 
sizes  of  mains  up  to  S  inches  in  diameter  may  well  be  indi- 
cateil  by  symbolic  lines  and  those  of  larger  sizes  by  figure.^-. 
When  the  largnr  mains  are  drawn  with  heavier  lines  than 
the  others  the  map  will  givn  a  comprehensive  idea  of  the 
arterial  system.  All  closed  valves  including  those  along 
service  limits  should  be  clearly  indicated.  Where  the  in- 
formation Is  availabio.  contour  lines  at  convenient  Intervals 
should  be  added  to  the  map;  where  these  are  not  avr-ilable, 
the  known  elevations  should  be  put  on  In  figures,  r-'-'  in 
any  case,  the  exact  elevations  of  the  flow  lines  of  all  storage 
basins  should  be  given. 


•From    a    paper   rvnil    March    21    before    a    Joint    meeting    of    The 
.\.«!«oclated    EnirineertnK    .Societies   of    St.    Louiii. 
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The  exact  loi-alion  of  mains,  gates,  hydrants,  and  larger 
service  connections,  nnd  where  desirable  all  service  connec- 
tions should  be  shown  in  detail  on  sectional  sheets  on  a 
.scale  o(  from  4"  lo  60  ft  to  1  in.  Where  mains  are  not  con- 
nected at  street  intersections  this  should  be  clearly  shown 
and  It  is  desirable  to  note  on  these  sheets  the  date  when  the 
mains   wtre   laid. 

Kor  ih»-  ojieration  of  the  distribution  system  one  or  morn 
set.-i  of  valve  location  books  should  be  provided.  These 
should  be  sufficiently  in  detail  to  permit  of  intellisent  opera- 
tion ot  valves  at  complicated  street  intersections,  and  the  lo- 
cation of  the  valves  on  laige  service  connections  should  b9 
included.  .\  card  index  of  valves  should  be  kept  showing 
location,  make.  type.  size,  direction  and  number  of  turns  to 
close,  depth  below  street  surface,  date  set  and  all  other 
neces-^arN  detail.  A  sketch  showing  the  diagrammatic  loca- 
tion of  the  valve  with  the  ties  may  be  placed  on  the  reverso 
side  of  the  card.  Records  should  be  kept  of  all  repairs,  in- 
spections and  operation  of  each  valve:  these  may  be  in  sep- 
arate form  or  combined  with  card  index. 

Hydran:  data  including  location,  date  of  installation,  make. 
type,  number  and  diameter  ot  outlets,  diameter  ot  barrel, 
valve  and  branch,  direction  of  opening,  whether  there  is  a 
(sate  on  the  branch,  and  other  necessary  information  should 
be  kept  in  card  index  form.  ICach  hydrant  should  be  given 
a  serial  number,  and  records  of  inspection,  condition,  and  re- 
palr>  should  be  kept  either  separately  or  on  the  cards. 

Each  service  connection  should  be  assigned  a  number  anl 
all  data  including  street  number  of  property  served,  date  of 
installation,  kind  and  size  of  corporation  and  curb  cock,  pipe, 
curb  box.  and  stop  and  waste  and  meter,  if  provided,  should 
be  in  card  Index  form;  a  sketch  showing  location  may  be 
provided  on  the  back  of  the  card. 

ron.-umption  records  should  be  kept  in  such  form  thai 
the  .iverage  daily  consumption  for  each  year,  month  anl 
week,  and  the  maximum  weekly,  daily  and  hourly  consump- 
tion can  be  readily  obtained.  This  can  be  most  readily  ac- 
complished by  use  of  a  meter  of  the  Venturi  type  having 
a  continuous  recording  mechanism,  although  moderately  ao- 
ciinite  results  can  be  compiled  from  the  pump  plunger  dis- 
placement by  making  proper  allowance  for  slip.  Where  res- 
ervoirs and  standpipes  are  in  service,  records  should  be 
kept  of  water  levels,  preferably  by  continuous  recording  de- 
vices. Complete  records  of  pumping  plant  operation  should 
bo  maintained  In  accordance  with  the  prevailing  modern 
X>r-.i'-,r^  fontinuous  recording  pressure  gauges  should  be 
t'  One  should  be  located  in  the  principal  mercan- 

1  I  and  others  at  such  points  as  may  be  desirable. 

The  department  should  have  a  crew  available  at  all  times 
on  short  notice  to  handle  emergency  work  and  a  motor 
vehicle  ef|ulpped  with  tools  should  be  available.  At  least 
on.  r. -ii.inslble  employe  should  respond  to  fire  alarm  in 
I  districts  and  to  second  alarms  elsewhere 

rms   should    be   received    in   some  quarters   of   the 
■'■  '  and  in  all  direct  pumpage  systems  at  the  purap- 

1  :.      Where    pressures    are    raised,    or    pumps    are 

:'>n   receipt  of   fire   alarms,   fire   alarms   should    be 
'•  I  to  the  pumping  station  over  duplicate  fire  alarm 

rlrniir.j.      The    foregoing    standards    of    organization    shouM 
a-^iir"  the  elflcient  operation  of  the  system. 

Requirements  of  Water   System  for   Fire   Service. — In   con- 

•'•' '    '"i"  .idequacy  and   reliability  of  a   system,   it   should 

I  mind  that  the  function  to  be  performed  is  to  fur- 

'••   •    -Mr  consumption  and  to  get  water  on  the  fire.     In 

nrtl-r    tM    rlcf^'rmlne    the    adequacy   of   the   source   of   supply 

ts  Mrements    must    first   be  determined.     The   records 

V  the  average  daily  rate  of  domestic  consumption 

■<'Tium    water   consumed   during   any   day    within 

years.     In   estimating   the   required    fire   flow. 

•     ii    made    for    probable    loss    from    broken    con 

'iri    hydrants   left   open    incidental   to   a    large   fire. 

I  '  •     fiuantlty.  the  total  fire  flow  may  be  determined 

I  formula  r,=:  1.020  VP     f  InOl  \' P),  where  G  = 

""te.  and  P  =  population  in  thousands.     In  ail 

'Ion   must   be   given    to  the   structural   condi- 

■  '"   '"' ■   "i'v  and   al.so  to  the  number  of  com- 

!  iient  and  the  outside  aid  that  would 

■  .  .1  large  fire.     Illustrative  of  the  appli- 

1.  a  fire,  flow  of  )..=>nn  gals,  a  minute  is  ra- 

'•  ■  ''■'•'■■  of  the  principal  mercantile  district 

"f  a  lalion  of  20ii.non.  and   12.000  gals,  a 

""""■  ..£  a  population  of  200.000;   cities  hav- 


ing a   population  of  over  200,000   require  an  additional   2,00l^ 
to  S.OOO  gals,  per  minute  for  a  second  fire. 

Where  fire  engines  are  depended  upon,  the  ability  ot  the 
system  to  deliver  the  engine  supply  at  a  pressure  of  20  lbs. 
in  the  mains  is  considered  the  ultimate  capacity  of  the  sys- 
t»m.  This  residual  pressure  in  the  mains  is  deemed  neces- 
sary to  overcome  the  frictional  losses  in  suction  hose,  hy- 
drants and  liydrant  branches,  and  to  provide  the  necessary 
velocity  head  in  order  to  deliver  water  to  the  fire  engine  in 
volume  equal  to  its  rated  capacity. 

Tne  pressure  on  the  mains  when  the  fire  draft  is  being 
made,  which  is  required  to  develop  direct  hydrant  hose 
streams,  is  dependent  mainly  upon  the  height  ot  the  build- 
ings: "5  lb.  pressure  or  more,  depending  upon  the  heights 
of  buildings  and  engine  capacity  in  service,  is  necessary  in 
high  value  districts;  60  lbs.  where  buildings  are  not  more 
than  .">  stories  high,  and  in  closely  built  residential  districts: 
and  ."iO  lbs.  in  village  mercantile  districts  where  buildings 
do  not  exceed  2  stories  and  in  thinly  built  residential  sec- 
tions. If  the  fire  flow  availal)lo  at  these  pressures  is  in  ex- 
cess of  the  engine  capacity  available,  plus  1-3  the  required 
fire  flow,  or  if  there  are  no  fire  engines,  the  protection  i.s 
considered  as  being  on  a  hose  stream  basis,  and  the  deflcien 
cies  in  the  water  system  to  furnish  the  required  quantity  ai 
the  desired  pressure  are  worked  out,  otherwise  the  de 
ficiencies  ot  the  water  system  are  based  on  the  capacity  of 
the  system  to  deliver  water  at  20  pounds.  The  adequacy  of 
the  system  is  based  upon  all  equipment  and  appurtenances 
being  operated  under  normal  conditions  which  obtain  at  tim>' 
of  fire. 

The  advantage  of  having  pressures  sufficient  to  deliver 
10  per  cent  of  the  required  fire  flow  as  hydrant  streams  is 
recognized  and  where  systems  do  not  have  this  capacity  au 
additional  deficiency  is  applied  in  proportion  to  the  number 
of  pounds  below  the  required  pressure  at  which  this  quantity  i 
is  available.  Consideration  is.  however,  given  to  the  reli-  f 
ability  of  the  source  of  supply,  inasmuch  as  it  may  be  influ- 
enced by  droughts,  floods,  ice  formations,  siltingup  or  shift- 
ing of  channels,  physical  condition  of  intakes,  forest  flres. 
danger  from  earthquakes  and  injury  by  physical  means,  and 
a  deficiency  is  applied  in  proportion  to  the  unreliability,  bear- 
ing in  mind  that  a  total  interruption  of  the  supply  is  mor'> 
serious  than  a  reduction  in  the  quantity  available. 

Now  that  the  adequacy  of  the  system  has  been  determined, 
the  question  of  reliability  in  respect  to  its  ability  to  maintain 
its  normal  capacity  under  various  conditions  is  considered. 
Records  maintained  over  a  number  ot  years  show  that  cer-  J 
tain  failures,  whicli  result  in  partially  or  completely  inter-  \ 
ruptins  tne  supply  occur  with  sufficient  frequency  to  merit 
consideration. 

Pumps  and  Pumping  Stations. — The  number  and  total  ca- 
pacity of  I  he  pumps  should  be  suflRcienI  to  allow  maximum 
domestic  consumption  and  the  required  fire  How  to  be  main- 
tained when  the  two  largest  units  are  out  of  service.  The 
quantity  of  water  held  in  storage  and  available  to  supple- 
ment the  out-put  ot  the  group  of  pumps  under  consideration 
is  taken  account  of  in  calculating  the  deficiency.  Where  there 
are  low-lift  as  well  as  service  pumps,  the  reliability  ot  each 
group  is  considered  separately  and  a  deficiency  charge  is 
made  for  each. 

.Suitable  credit  is  given  for  emergency  supplies,  when 
available,  in  proportion  as  they  offset  the  deficiencies  of  the 
several  parts  of  system.  The  utilization  of  polluted  supplie.s 
is  not  advocated  and  where  such  are  available  and  have  been 
used,  credit  is  given  for  only  one-half  the  points  which  these 
supplies  decrease  the  deficiency  of  the  system,  because  they 
will  probably  not  be  used  until  conflagration  conditions  have 
developed. 

A  sufficient  number  and  total  capacity  of  boilers  should  b.^ 
provided  to  deliver  the  required  capacity  as  previously  deter- 
mined with  one-fourth  the  entire  capacity,  and  in  any  case 
there  should  be  one  boiler  in  reserve.  Where  chimney  ca- 
pacity is  ample,  an  overload  of  50  per  cent  for  return  tubular, 
and  100  per  cent  for  water  tube  boilers,  over  the  marker's 
rating  is  allowed,  and  credit  is  given  for  available  water  held 
in  storage.  Normally,  there  must  be  sufficient  boiler  capacity 
kept  under  at  least  one-half  the  required  steam  pressure,  to 
deliver  full  requirements,  in  connection  with  storage,  for  :i 
period  of  2  i;ours. 

All  equipment  must  bo  of  a  design  suitable  for  t>ie  service, 
must  be  maintained  in  good  condition,  and  operated  by  a 
competent   force.     Pumps   of  the   following  types   when   well 
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designed  and  installed  are  assumed  us  approximately  e<)uul. 
the  advantage  of  each,  if  any,  being  in  the  order  of  their 
naming:  Centrifugal  or  reciprocating  pumps  driven  by  steam 
engines;  centrifugal  or  reciprocating  pumps  driven  by  elec- 
tric motor  I  the  generating  stations  niiisi  meet  the  same  r '- 
quirements  for  reliability  as  those  imposed  on  pumping  sta- 
tion): pumps  operated  by  water  power:  centrifugal  or  recip- 
rocating pumps  operated   by   internal-combustion  engines. 

The  supply  »'  fu<?'  must  be  assured  and  at  least  5  days' 
Kupply  should  be  kept  on  hand:  oil  shoulil  be  kept  in  under- 
ground .-.torage.  Where  gas  or  oil  supiily  Is  unreliable,  pru- 
vislOQ  should  be  maile  for  the  u.se  of  coal  Any  detlclenclpf 
In  water  power  should  be  olTset  by  u  second  source  of  power 
held  in  reserve 

Steam,  gas,  oil  and  feed  piping  oi  nlecirlc  transmission 
lines  should  be  so  arranged  that  the  failure  of  any  line,  or 
storage,  the  renewal  of  any  valve,  transformer,  or  oil  or  feed 
pump  «ould  not  pre\ent  maintaining  in  connection  with  sto- 
rage, maximum  domestic  consumption  for  L'  days  and  fire  flow 
for  1<>  hours.  In  determining  the  unreliability  of  overhead 
electric  lines  consideration  must  be  given  to  the  character  of 
poles  and  wires,  and  of  country  traversed,  prevalence  of 
nigh  winds,  yieet  and  snow  storms,  and  facilities  for  making 
repairs.  'In-  u>-e  of  the  same  transmission  line  from  Iran^- 
former  or  switchboard  by  other  parlies  Introduies  an  unde- 
sirable hazard. 

I'uuiplng  stations  and  other  portions  ol  the  plum  shoul  I 
contain  no  combustible  material  in  their  construction:  other- 
wise an  automatic  sprinkler  equipment  n\ust  be  provided.  In 
any  case  the  sintion  should  be  protected  against  exposures. 
»nd  hydrants  and  Inside  slandpipes  with  hose  and  chenilciil 
extinguishers  should  be  provided.  If  pumping  station  is  nut 
fireproof,  the  several  sections,  particularly  any  with  high-P'i- 
teniial  generating  or  transforming  equipment,  should  be  sep 
arattd  by  parapeted  fire  walls  and  openings  protected  by 
at  lea.st  u  single,  standard,  tire  door  or  wire  glass  in  metal 
frame  Kleitric  wiring  shall  be  installed  in  accordance  witli 
the  .National  Klectrical  (.'ode  and  all  internal  hazards  such  a; 
oil  and  waste  properly  safeguarded. 

Reliability  of  Supply  Mains.— The  effect  of  a  break  in  any 
pipe  or  conduit  line  on  which  supply  to  the  distribution  sys 
tem  Is  dependent  must  be  considered  in  determining  the  r< 
liability  of  the  supply  mains.  Aqueducts,  of  good  design  and 
of  substantial  construction,  such  as  masonry  or  concrete'l 
stei'l.  «lii'n  reliabiv  Installed,  shall  be  considered  sufflcientl.\' 
depfnu.ibl-  as  not  to  require  duplication.  In  deterniinin): 
the  failure  which  will  result  in  the  greatest  reduction  of  the 
supply,  ail  mains  which  deliver  from  the  source  of  supply  or 
of  storage  to  the  principal  mercantile  district  must  be  co:i 
sidered;  these  will  Include  suction  or  gravity  lines  to  pump 
ine  stations,  flow  lines  from  reservoirs,  force  mains,  as  well 
as  arterial  feeders  within  the  distribution  system.  In  de- 
temiiiilng  the  effect  of  any  break  the  storage  available  must 
be  considered  and  in  calculating  the  quantity  available  from 
such  source  it  Is  assumed  that  five  days  will  be  required 
to  make  necessary  repairs.  In  designing  suction  and  dis- 
charge headers,  piping  at  reservoirs  anti  filters,  by-passes 
and  cross-connections,  particular  attention  should  be  glve:i 
to  the  feature  of  reliability.  This  feature  is  frequently  over- 
looked and  single  failures  result  in  complete  or  serious  redu' 
tion  In  the  supply,  when  little  or  no  additional  expense  would 
have  been  involved   to  provide  the  necessary  reliability 

Oeterminating  Points  of  Deficiency, — In  determining  th-^ 
points  of  deticiency  for  the  preceding  items  which  pertain  t  > 
reliability,  except  for  that  covering  pumping  station  build 
ings,  it  Is  recognized  that  the  probability  of  large  fires  oc- 
curring while  any  portion  of  the  works  is  out  of  service  is 
not  so  great  in  the  smaller  cities  and  the  points  of  deficiency 
are  reduced  Ift  per  cent  for  each  1,000  gall,  fire  flow  require  1 
below   .'..iiOO   gal. 

In  addition  to  the  effect  produced  by  a  single  break  the 
probability  of  such  a  break  occurring  must  be  considered 
Cast  iron,  wrought  iron,  wood-stave,  reinforced  concrete,  and 
masonry  conduit  have  been  found  satisfactory  in  various 
places  and  under  certain  conditions,  but  account  must  b" 
taken  of  the  general  condition.  The  service  record  should 
be  taken  into  consideration  in  judging  of  the  reliability  of 
these  lines,  together  with  the  probability  of  their  failure  at 
stream  crossings  and  railroad  crossings  where  physical  in- 
jury might  occur:  it  is  preferable  to  have  mains  laid  far 
enough  apart  so  that  they  will  not  endanger  each  other.  Th- 
mains    should    be    cross-connected    about    once    a    mile    and 


equii>ped  with  suitable  valves  and  blou-oSs  to  enable  shut- 
ofls  and  repairs  to  be  made  promptly.  Such  mains  are  con- 
sidered moderately  unreliable  when  the  repairs  of  one  valve 
would   result   in  the  total   interruption  of  the  supply. 

The  deficiency  of  the  arterial  system  Is  based  upon  thi- 
results  of  the  fire-flow  tests  and  u  general  consideration  of 
the  arrangement  of  the  large  mains  These  should  be  of  su'- 
Hclent  slie  to  deliver  the  required  fire  flow  Into  the  several 
districts  in  uddaion  to  the  maximum  daily  consumption  rate 
and  so  looped  that  no  large  area  will  be  dependent  uimn  a 
«lngl>'  man:  In  general,  large  mains  should  be  so  siuk-imI  ihti! 
they  will  not   be  over  W.ww  fi.  apart 

The  large  mains  should  nut  be  laid  In  fllled  ground  and 
phould  havi'  special  construction  at  railroad  crossings  and 
near  bridge  abutments:  cover  must  bi'  sulllclent  to  prevent 
freezing  and  at  least  2  ft.  Is  re(|ulred  to  prevent  lnjur>' 
from  trufilc  Hate  valves  should  be  set  at  Intervals  of  not 
more  than  ^  mile  and  where  connections  to  the  intersect- 
ing smaller  mains  are  made  with  run  aroiinds  fewer  valves 
have  to  be  closed  in  case  of  accident  ihan  whore  these  con- 
reclions  are  made  with  crosses. 

Koui  inih  pipe  does  not  havi-  sutflcient  carrying  capacity 
to  furnish  lire  protection  and  a  deficiency  Is  applied  in  pro 
portion  to  the  percentage  of  this  size  of  pipe  In  the  system 
which  supplies  hydrants  Six-Inch  pipe  Is  considered  Ihi' 
minimum  siz"  ^-atlsfactory  for  hydrant  supply  In  residential 
districts  and  only  when  closely  gridironed  with  cross-connee'- 
Ing  mains,  ti  In.  or  larger  in  diameter,  at  Intervals  not  ex- 
ceeding iIOO  ft.  Where  pressures  are  lower  than  about  -to 
lbs.  a  satisfactory  supply  cannot  be  obtained  from  li-ln.  pipes 
except  where  the  blocks  are  small  In  high  value  districts 
8,  10  or  12-ln.  pipes  are  reniilreil.  II  frequently  happens  that 
although  the  required  quantity  of  water  can  be  delivered  in 
portions  of  the  high  value  district  there  are  other  parts 
where  due  to  elevation  or  small  pipes,  this  quantity  I'annot 
be  obtaini'd:   :i  charge  is  made  for  this  deficiency 

In  the  course  of  development  of  any  system  It  is  Impos- 
sible to  eliminate  all  dead  ends  but  sin.  pipe  should  be  use-l 
where  dead  ends  or  poor  gridlroning  is  likely  to  exist  for 
some  time.  A  charge  is  niaile  for  di-ad  ends  and  poor  grld- 
ironiiig  of  fi-ln.  and  smaller  pipes  and  this  charge  is  reduce  I 
In  proportion  to  the  pressure  carried  in  excess  of  20  lb'-., 
where  fire  engines  are  depended  upon  and  fio  lbs.  where  di- 
rect   hydrant    hose   streams   are   used. 

Design  and  Spacing  of  Hydrants.  In  order  that  hydrant.^ 
may  not  be  put  out  ol  service  in  too  large  an  area,  or  the 
carrying  capacity  of  the  distrlbulion  system  seriously  re- 
duced, it  IS  necessary  to  equip  the  distribution  system  with  •.■ 
suflldent  number  of  gate  valves  so  located  that  no  singb^ 
case  of  accident,  breakage  or  repair  to  the  jiipe  system  will 
necessitate  the  shutting  from  service  of  a  length  of  pipt- 
greater  than  .=iOO  ft.  in  high-value  districts,  or  greater  tha-i 
SCO  ft.  In  other  sections,  and  will  not  result  In  shutting  down 
a  main  artery.  All  valves  should  be  inspected  yearlv  and  th" 
larger  valves  more  frequently.  If  valves  do  not  operate  in  a 
uniform  direction  the  spindles  should  be  replaced  to  secur-- 
uniformity. 

Hydrants  should  he  of  such  design  that  they  can  deliver 
600  gals,  a  minute  with  a  loss  of  not  more  than  2<;^  lbs.  and 
a  loss  of  not  more  than  f>  lbs.  between  the  street  main  and 
the  outlet;  four-Inch  hydrant  branches  are  too  small  to  ac- 
complish this  result.  .-Ml  hydranls  should  havi"  at  least  2^i 
In.  outlets  and  where  engines  are  used,  large  suction  con- 
nections should  be  provided.  Hvdrants  should  be  so  deslgne'l 
that  they  will  remain  closed  when  broken  off;  this  Is  of  par- 
ticular importance  because  of  the  large  number  of  such  ac- 
cidents due  to  the  <areless  driving  of  motor  vehicles.  Flush 
hydrants,  particularly  where  heavy  snows  are  common,  are 
undesirable  and  cisterns  cannot  be  considered  of  proper 
type. 

The  distribution  of  hydrants  is  worthy  of  thorough  study 
for  any  deficiency  In  number  or  uniformity  in  distribution 
prevents  the  required  quantities  being  concentrated  on  a  Ire. 
Satisfactory  distribution  requires  that  two-thirds  of  the  re- 
quired fire  flow  be  delivered  on  the  fi,-e  through  hose  linei, 
none  exceeding  .'lOO  ft.  in  length  when  direct  hydrant  streams 
are  depended  upon,  and  none  exceeding  fiOO  ft.  In  length 
where  engines  are  used.  The  linear  spacing  is  not  the  true 
measure  of  distribution.  This  will  be  readily  seen  when  the 
size  of  the  block  is  considered:  where  blocks  are  200  ft. 
t.quare  one  hydrant  at  each  street  intersection  gives  an  area 
served   of   (O.ono  sq.   ft.  and   a   linear  spacing  of  200  ft.,  and 
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where  blocks  are  TOu  square  in  order  to  get  one  hydrant  for 
each  40.i'00  sq.  ft.  it  is  necessar>-  to  set  hydrants  each  120 
feet  along  the  streets  on  all  sides  of  each  block.  From  tho 
above  it  is  seen  that  where  hydrant  streams  are  depended 
upon  mor»>  hydrants  are  needed  than  when  engines  are  used, 
and  in  either  case,  the  area  served  is  dependent  upon  the 
fire  flow  required.  Where  engine  streams  are  used,  the  areas 
served  per  hydrant  In  square  feet  for  required  fire  flows  in 
gallons  per  minute  are  as  follows: 

1  ,.,«<  R.pm i:;n.ooo  sq.  ft. 

5.00M  t-.pni i*.?.*""  SO-  "• 

:  son  L-  II  III          65.000  sq.  ft. 

JOUUO  Ki.m"" 'S.CIOO  sq.  ft. 

now  K.pn.:. ^.fOO  .sq.  ft. 

where   dirfct    hydrant   hose   streams   are   "sed: 

1  mm  cpm 100.000  sq.  ft. 

■     .,  ^om                                 S.i.OOO  sq.  ft. 

^.'pn, 70,000  sq.  ft. 

irlpm.   and  over 10.000  sq.  ft. 

Hydrants  should  be  inspected  in  the  spring  and  fall  of  each 
year,  after  use  at  fires  during  freezing  weather,  and  daily  in 
high  value  districts  during  protracted  periods  of  severe  cold. 

Hydrant  branches  on  large  mains  should  be  equipped  with 
gifte  valves  and  where  the  distribution  system  is  not  equipped 
with  sufficient  gates  to  comply  with  the  requirements  previ- 
ously set  forth,  gates  should  be  installed  in  the  branches 
served  by  the  smaller  mains.  It  is  generally  more  economical 
and  at  the  .same  time  is  considered  better  practice  to  equip 
the  smaller  mains  within  the  gridiron  of  the  distribution  sys- 
tem nith  a  sufficient  number  of  valves  rather  than  to  equip 
the  hydrant  branches  with  gates. 

Percentage  of  Deficiency  of  Water  System  Determined  by 
Inspection. —.-Vn  Inspection  of  the  water  system  enables  thi' 
peripniage  of  deficiency  of  each  part  of  the  worlc  to  be  de- 
tennlned  in  respect  to  the  standard,  and  from  the  percentage 
thus  determined  a  charge  in  points  is  made  from  a  deficiency 
scale  which  has  been  prepared  of  the  points  of  deficiency 
corresronding  to  the  per  cent  of  deficiency.  Tt  is  obvious 
that  the  relative  values  of  the  items  considered  in  the  before 
pnum.rated  standards  are  not  equal,  and  their  importance 
Is  properly  weighted  In  points  by  multiplying  the  points  found 
in  the  deficiency  scale  by  a  factor  corresponding  to  their 
importance.  For  instance,  a  deficiency  in  adequacy  of  capa- 
clf-  of  the  system  to  furnish  average  consumption  and  fire 
flow  Is  charged  at  two  times  deficiency  scale  while  the  de- 
ficiency to  furnish  maximum  domestic  consumption  and  fire 
flow  is  charged  at  only  one-half  deficiency  scale. 

Similar  standards  have  been  established  to  cover  fire  de- 
parlmi-nl.  fire  alarm  and  the  remaining  features  of  the  fire 
dffi-nspfl  of  a  city.  With  these  standards  established  and 
priiijerly  applied  in  accordance  with  the  schedule,  the  classi- 
flrailnii  can  he  determined  with  accuracy  approaching  that 
•  •.•  measuring  a  distance  with  a  steel  tape.     In  other 

grading  schedule  has  established  a  unit  of  nieas- 
11  rt  i:>  which  fire  defenses  can  be  surveyed  with  accurate  re- 
suli<. 


Oc^raling    Details   of    Springfield,    Mass.,    Filters. — Filtered 

was  delivered   during   litlii   to  the  city  of   SpringfielCT 

''■'m   the   West   Parish   filters  at  a   net   cost   of   $5.96 

■iio   gal.     This   cost    covers   operation    and    mainte- 

■■  of  the  filters.     The  filters  were  scraped  38  times, 

.  '■  of  205  cu.  yd.  of  sand  being  removed  from  each 

is  average  Is  Increasetl  by  the   fact  that  all   sand 

>.ed  and  washed  from  two  of  the  filter  beds.     The 

Iter  run  after  scraping  was  36  days.     The  average 

after   raking   was   2ft   days.     The   itemized   cost  of 

„  ;<tT  l.nnn.ono  gal.  delivered  to  the  city,  according  to 

fhp   I'.M9  report  of  the  Board  of  Water  Commissioners  was: 

Labor.  Materials. 

n    and    Inborator>' $0J14  $0.21 

n«    1.15  .17 

30  .21 

•  (1  tiullcllnirs    1.17  .18 

hi  .BS 

■UK m  .06 

1.  ,r.«.«,.    In    Inventory    .16 

■f   'i>«     »4.32  $h64 


City    Water    Rates    Doubled,— City    water    rates    at    North 

r;ilttmnr<     f)  .   have   been    Increased    100   per   cent,   the   new 

■"  effect   immediately  following  a  report  of  the 

■•       '1      •      i-ommlsslon    to    city    council    some    time   ago. 

Klai  rBt»'.s  have  gone  from  $fi  to  $12,  and  a  minimum  charge 

of  11.20  a  month  h  being  made. 


Installation    and    Maintenance    of 

Trash  Racks  for  Hydraulic 

Power  Plants 

Trash  racks  of  hydroelectric  developments  are  installed  to 
protect  the  water  turbines,  governing  apparatus  and  equip- 
ment of  the  plant.  If  improperly  chosen  or  installed,  they 
may  fail  when  needed  most;  if  not  properly  maintained,  they 
may  obstruct  the  flow  of  water  and  even  shut  down  turbines. 
A  brief  discussion  of  this  problem  is  contained  in  a  recent 
issue  of  Power,  from  which  the  following  notes  are  taken: 

A  common  form  consists  of  lV4-in.  round  iron  bars,  set 
vertically,  to  the  top  and  bottom  of  which  are  riveted  flat 
iron  bars  about  4  in.  wide  and  %  to  %  in.  thick.  The  cir- 
cular bars  are  usually  spaced  about  4  in.  apart.  Another 
common  form  of  rack  is  similar  to  the  foregoing,  except  that 
the  grids  or  vertical  bars  are  from  %  to  %  in.  wide  trans- 
versely to  the  water  flow  and  3  to  4  in.  thick  in  the  direction 
of  flow.  The  former  type  is  invariably  built  up  in  a  black- 
smith shop;  the  latter  is  usually  cast  or  forged  in  one  part. 
The  former  is  the  cheaper  and  more  easily  made  and  re- 
paired; the  latter  probably  offers  the  maximum  strength  of 
rack  with  a  minimum  obstruction  surface  for  restricting 
water  flow. 

A  trash  rack  should  be  designed  to  offer  maximum  obstruc- 
tion to  debris  and  foreign  matter  brought  down  by  the  water 
and  minimum  resistance  to  the  passage  of  water.  These  two 
requirements  are  somewhat  antagonistic,  s.  condition  often 
solved  by  installing  two  racks,  the  inner  one  of  finer  grating, 
thus  not  only  lessening  the  likelihood  of  obstruction  of  water 
taking  place,  but  also  facilitating  cleaning.  The  space  be- 
tween grids  or  bars  of  a  rack  should  depend  upon  the  ob- 
structions to  be  guarded  against,  the  size  of  unit  to  be  pro- 
tected and  the  velocity  of  the  incoming  water  and  water- 
borne  obstructions.  Where  ice  jams  and  logs,  turbulent 
water  and  nind  are  expected  to  be  encountered,  the  racks 
should  have  ample  strength,  for  grids  that  become  bent 
together  result  in  an  obstructed  passage  between  which 
invariably  forms  the  nucleus  for  a  blockade  of  vegetation. 

A  trash  rack  should  be  designed  to  give  sufl^cient  passage 
for  water  passing  through  it  of  the  desired  quantity  without 
excessive  loss  of  head.  U  is  surprising  what  loss  of  effective 
head  w-ill  actually  occur  when  vegetation,  wood  and  other 
materials  clog  the  intake,  a  condition  that  assumes  particular 
importance  in  low-head  hydro-electric  developments.  Loss 
of  efficiency  and  capacity  always  follows,  and  a  unit  may  be 
shut  down  entirely  from  this  cause. 

Where  much  vegetation  is  to  be  dealt  with,  it  is  advisable 
to  design  the  trash  rack  so  that  it  it  be  obstructed  equivalent 
to  40  per  cent  water  restriction,  the  necessary  flow  of  water 
is   still  possible. 

Coarse  stationary  trash  racks  are  usually  cleaned  by  hand, 
using  a  rake  on  a  pole  or  handle  for  this  purpose.  Some- 
times a  rake  similar  to  a  harrow  is  used,  hung  from  chains 
by  a  hoist  so  as  to  permit  of  being  lifted  by  one  or  two  men. 
When  two  trash  racks  in  series  are  employed,  it  is  a  good 
policy  to  make  the  inner  or  finer  rack  self  cleaning.  This  is 
generally  accomplished  by  one  or  more  rake-like  appliances 
installed  upon  link  chains,  which  in  turn  are  driven  from  a 
motor  operated  countershaft  located  on  top  of  the  intake 
structure.  Some  form  of  adjustable  iron  comb  is  installed 
on  top  of  each  bay  to  catch  the  trash  brought  up  by  the 
scrapers  and  drop  it  on  the  floor. 

Trouble  -with  the  trash  racks  is  often  encountered  on 
account  of  corrosion  of  the  intake  screens  and  racks.  In 
some  cases  this  sort  of  corrosion  is  very  persistent  and 
rapid,  and,  from  report,  no  sort  of  paint  has  as  yet  been 
found  that  will  remain  an  impervious  covering  for  the  metal 
for  any  great  length  of  time. 

About  the  best  manner  of  delaying  corrosion  seems  to  be 
to  paint  all  metal  work  with  a  heavy  red-lead  covering. 
Racks  and  screens  should  receive  attention,  and  possibly  re- 
painting, once  a  year.  Painting  by  hand  is  most  tedious  if 
done  thoroughly  and  is  often  slighted.  Time  and  paint  may 
be  saved  and  a  better  job  done  by  employing  a  paint  spray- 
ing outfit.  The  larger  and  greater  the  number  of  racks,  the 
more  advantageous  a  spraying  outfit  becomes.  Before  apply- 
ing the  paint,  all  metal  work  should  be  thoroughly  cleaned  by 
sand   blast. 

The  writer  has  never  seen  galvanized-iron  trash  racks  used, 
probably    for  the   reason   that    racks   are    made    up   close   to 
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the  job,  and  galvanizing  is  not  readily  performed  under  sui-li 
conditions.  It  is  niisgested  that  the  contractors  tor  the  wuter 
turbines  or  other  hydraulic  apparatus  wight  include  the 
irajh  racks  and  furnish  them  gulvaiiizel.  ai  least  in  a  few 
ca.-^e.-  as  an  experiment. 

Muny  hydro-electric  plants  have  been  toned  to  curtail 
out|iui.  in  some  instances  even  beini;  obliged  to  shut  down 
temporarily,  because  of  obstructed  trash  racks.  Probably 
most  hydro-electric  plants  have  at  some  time  suffered  from 
loss  of  head  because  the  trash  ^ack^  »eie  clogged  and  kept 
on  clogging  as  fast  as  they  were  cleared. 


i)n  Sewer 


Recent   Bidding   Prices 
Construction 

The  accompanying  iabiil.it imi  ^^ho^^.>  the  itemized  bids 
received  June  K  by  the  city  of  F"ort  M.uiisoii.  lu..  for  sewer 
Improvements,  for  which  Burns  &  McDonnell  are  consulting 
engineers.  The  prices  are  interesting,  not  only  on  account 
of  the  size  ot  the  job.  but  also  because  the  work  involves 
the  practical  reconstruction  of  the  e.\isting  sewer  system. 
It  would  be  interesting  to  compare  these  figures  with  the 
bids  received   for  the  original  sewers.     The  bids   of  .lune  '.• 


Portable  Self  Contained  Outfit  for 
Electric  Thawing  of  Water  Mains 

.\  porlable  sell  coiiIuiiumI  il.ilric  iiiniil  tor  lliawlliK  tio/.en 
water  pipes  has  been  developed  by  the  water  company  ot 
Uedham.  .Mass.  The  outlU  was  described  by  Mr.  Frank  J. 
I'linord,  Superintendent  of  Water  Works,  in  a  paper  pre- 
sented last  week  at  a  meet  inn  of  the  .New  Knglaud  Water 
Works  Association.  The  following  particulars  an-  taken 
from  the  paper: 

The  apparatus  is  mounted  on  an  old  1-tun  motor  truck, 
which  bad  been  discarded  by  the  department  early  In  iyl7. 
This  truck  is  a  1»14  model,  with  two-cylinder  motor  rated 
at  ;;4-HF.,   but  giving  an  output  of  about   Ifi-HI'. 

The  engine  is  suspended  below  the  frame  and  partly  under 
the  driving  seat,  the  hy-wheel  being  located  about  1  ft.  to  the 
rear  of  the  seat. 

A  secondhand  C  It  C  generator  was  located  — L'pole,  125 
volts.  16  k».  In  its  original  form,  this  generator  would 
develop  more  voltage  and  less  amperage  than  desirable, 
particularly  in  making  best  use  of  the  limited  power  avail 
able,  and  accordingly  the  windings  were  rearranged  for 
55  volts.     In  this  connection.  It  was  necessary  to  cut  out  the 


loiiow  ; 

Fu 

Fu 

[■  ■  ,1, 

v-in     Muiiilaid    sewer   plp<- 

111-111.    standunl    sewt-r    pipe 

'".'■tn     ..'rmrlnrd    sewer    pii>*' 

1     SeWer    pipe 

:    sewer    pipe 

guHntitles. 

ii.::.6S5 

IS,370 

.1.005 

1.).64 

i.i;o 

1.945 

Im. 
Un. 
lin. 
Un. 
Un. 
Iln. 
lin. 
Un. 
Un 
Un. 
Un. 
Un. 
Un. 
Un. 
lin. 
Un. 

Un. 
Un. 
Un. 
Un. 

»'). 
.iq. 
sq. 
s)|. 

ft!*- 

lin. 
Un. 

ft. 
It. 
ft. 
ft. 
ft. 
tt. 
It. 
ft. 
ft. 
ft. 
ft. 
ft. 
ft. 
ft. 
ft. 
ft. 

ft. 
ft. 
ft. 
(t. 

.V'i. 

>:! 

yd. 

ft. 
ft 

Nat.  I'onst.  Co. 

nuvenpurt.  la. 

>            .55 

.70 

.85 

1.10 

1.35 

1.35 

1.60 

2.96 

1.00 

1.10 

1.35 

2.25 

3.00 

4.50 

7.60 

10.00 

.90 

1.25 

1.65 

2.25 

3.00 

2.75 

3.50 

6.00 

4.50 

7.60 

12.10 

16.00 

100.00 

38.00 

150.00 

75.00 

29.00 

5.15 

5.00 

3.15 

3.50 

25.50 

95.00 

.90 

1.0» 

7,646.00 

17.244 

6.550.00 

11,465.00 

2.50 

30.00 

2.75 

35.00 

30.00 

.095 

r.F.T. 

Tlblietif  &  I'leawint 

•         Tuls;i.  Oklu.     1>. 

t            .5.1 

.73 

.93 

1.23 

1.37 

1.37 

1.63 

•>  -ii 

1.13 

1.37 

1.68 

2.06 

2.85 

4.06 

6.SS 

8.85 

.93 

1.23 

1.57 

2.40 

2.90 

2.85 

3.95 

6.60 

4.20 

6.85 

11.85 

19.50 

103.00 

39.00 

165.00 

78.00 

29.00 

5.90 

5.63 

3.45 

4.45 

29.00 

100.00 

1.00 

1.10 

10,445.00 

23,200.00 

6.420.00 

11,235.00 

2.30 

30.00 

2.30 

35.00 

30.00 

.10 

P.F.T. 

O.   1".   llelTKk 

.«  .Mouu's.  1.1. 

}         .s:. 

1.05 
1.35 

1.50 
1.511 

Fu 
F 

Fi. 
F. 

J.MO 

1  T^. 

U.    S.    sewer    pipe 

MCh.     0  to     6  ft 

6S3 

16.!io:. 

''*  '150 

Kx 

.;    trench.     8   to  10  ft 

t'J,'J90 

t.'.i'i 

2.00 

Ex 
Ex 

I.'!.2M 

"J  s<» 

5.1.10 

1"  ' 

•r    i..ti.    U    to   20   ft 

J't  to   24   ft 

I. '."-IS 

420 

S.Ml 

6-11 
6-1 

a.oro 

1.00 

415 

1.25 

6-r 

L>. 
D. 

1- 

20 

1.60 

6-:' 

70 

2.60 

6-1' 

20 

3.00 

6- 

«-:■ 

s". 

iiyiini 

170 

3.00 

^                       ,ii                             

70 

4.00 

>                       n 

ii-:ti.  C-   1.   pipe.   Class  "A" 

S-ln.   C.   I     pipf.  Class  -O" 

14-ln.  C.   I.   pip*-.   Class   "D" 

:  J4-ln.  C.  I.  pipe.  Class  "D" 

6 

2(:0 

JSIl 

'.'Vi 

12 

liOl 

6.00 

4.00 

6.00 

10.00 

20.00 

100.00 

F 

F.. 

Fl 

21 

40.00 

11 

150.00 

O:.: 

CO 

nveri 
rt«l 

■  'Tet 

ted     into    rlush  tanks 

6 

80.00 

Ol'i 

23 

25.00 

Br 

e   ba-*"*'                         

1.5;io 

6.00 

Tw 

|IUV 

inK                                 

1,72" 

5.50 

;!45 

3.50 

151t 

4.50 

o- 

2800 

ejector 

of    bid 

ed  conti 

1.     B. 
mat 

It)!' 

etiui 

M 

15,000 

110.00 

H-fi.   <• 
^-ft     • 

:an*Hj    complete 

5.000 

10,000 

.90 
1.15 

Pliifr 

10.000.00 

w 

23,000.00 

K, 

6.500  Oft  • 

|.- 

11.000.00 

H 

lilO 

Ifi 

cu. 
ru. 
ru. 
ru. 
cu. 
lb». 

y.l. 

yd. 

yd. 

yd. 

2.60 
30.00 

M 

25ii 

2.50 

.M 

M 

M;.,.  .       ,, 

Make    oi 

te 

■  te 

:i5 

30 

15,000 

30.00 

25.00 

.09 

P.F.T. 



— 

54S7.24S 

$520.1571 

».-5lm:i'.i 

ract. 

•Aw.-\rd 

Increased  Compensation  for  California  State  Engineer* 
Recommended.— The  report  of  the  San  Francisco  Chapter  of 
A.  A.  E.  on  the  ialifomia  State  Civil  Service  has  recom- 
mended that  all  engineering  positions  be  freed  from  statu- 
tory limitation  as  to  salary,  and  that  with  the  exception  of 
chicl  administrative  officers,  all  engineers  in  state  services 
be  included  under  the  provision  of  the  civil  service  law.  The 
chapter  also  condemns  in  some  respects  the  sub-classification 
applying  to  engineering  service  and  recommends  r.  new  one. 
Increased  compensation  is  also  advocated  with  a  minimum 
for  junior  engineer  of  $1,800;  for  assistant  engineer.  $2,400; 
for  senior  assistant  engineer,  $4,ooo;  for  engineer.  $5,000.  .\o 
salary  recominendations  are  made  for  chief  engineer. 


A.  A.  E.  Has  19.554  Members. — At  the  close  of  business  on 
July  8  the  .\merican  Association  ot  Engineers  had  19.554 
members. 
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mica    between    every    other  :;i    and    fill    with    copper. 

Doubling  the  width  of  the  segments  made  it  necessary  to 
have  brushes  twice  as  thick  as  the  old  ones.  Carbon  brushes 
of  BufBclent  thickness,  made  especially  for  this  job,  were 
tried,  but  it  was  not  possible  to  develop  any  current  with  this 
type  of  brush.  Copper  brushes  finally  solved  the  problem. 
These  were  used  by  doubling  up  two  commercial  size  brushes 
and  making  special  brushholders. 

The  generator  Is  mounted  on  a  frame  made  from  2  in.  by 
S  in.  hard  pine  planks  and  set  with  the  pulley  on  the  drive 
shaft  directly  over  the  fly-wheel  of  the  engine.  The  fly- 
wheel and  pulley  are  connected  by  means  of  an  endless 
leather  belt  5  in.  wide.  This  belt  hangs  loose  from  the 
generator  pulley  when  the  engine  is  running  Idle  or  when 
truck  is  running  between  jobs. 

The  fly-wheel  of  this  particular  engine  is  16  In.  In  diameter, 
and,  having  no  means  of  determining  how  fast  it  was  travel- 
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ing.  it  was  necessary  to  experiment,  alter  getting  connected 
up  to  <lelerinlne  the  proper  size  pulley  for  the  generator.  A 
12-in.  pulley  with  Sin.  face  was  finally  deciiietl  upon  as 
being  the  proper  size. 

To  transmit  power  to  the  generator  when  ready  to  begin 
thawing,  the  belt  is  tightened  by  means  of  an  idler  pulley 
mounted  on  wooden  slides,  connected  by  a  screw  operated 
by  u  hand  wheel  on  the  outside  of  the  truck  body,  .\ttached 
to  the  shank  of  the  screw  just  inside  of  the  body  is  a  ratchet- 
wheel  on  which  a  pawl  is  dropped  to  prevent  screw  from 
backing  out.  because  of  vibration,  and  loosening  the  belt 
when  machine  is  working. 

.Next  to  the  generator,  and  mounted  on  the  same  wooden 
frame,  are  two  wooden  spools,  acting  independently  of  each 
other,  each  carrying  250  ft.  of  4  0  copper  wire.  These  spools 
are  made  with  an  axle  shaft  of  1V»  in.  pipe.  The  inner  end 
of  :he  wire  passes  through  the  drum  and  into  the  shaft 
through  a  hole  cut  in  the  side,  coming  out  at  the  end  which 
projects  over  the  side  of  the  truck.  Here  connection  is  made 
with  the  lead  wire  from  the  generator  by  means  of  a  wing- 
nul. 

.\  tee  Is  made  on  the  end  of  the  axle  shaft  into  which  a 
handle  is  screwed  so  that  the  wire  may  be  readily  reeled 
up   after   use. 

.\t  the  rear  of  the  truck,  and  on  the  frame  which  carries 
the  generator  and   reels.  Is  the  instrument   board.     On   this 


•  •*  Elfctric  Thawing   Outfit   of    Dedham   Water   Co. 

board  is>  mounted  the  main  switch,  a  rheostat,  an  ammeter, 
a  voltmeter,  and  a  small  switch  which  controls  the  lighting 
circuit.  Five  lamps  have  been  installed  on  the  truck  for 
night    work. 

Much  experimental  work  was  necessary  before  the  officials 
were  Mallsfled  that  they  had  an  outfit  that  was  practical. 
One  of  the  first  obstacles  was  to  develop  the  maximum  power 
of  Xhf  engine  and  prevent  excessive  heal  and  boiling  of  the 
water  in  the  radiator.  At  first  an  auxiliary  tank  of  w-ater 
wn«  ■"  ..  i'..,i  to  the  radiator.  While  this  stopped  the  boil- 
ini  t  t-xtent,  the  engine  did  not  furnish  all  the  power 

and  ,.  .  ..  .leslred  and  which  it  was  thought  capable  of 
developing. 

Th<-  ignition  was  then  investigated,  and  it  was  found  that 
the  magneto  was  operating  with  a  fixed  spark,  not  far  enough 
advanced  to  give  the  maximum  speed.  The  magneto  was 
tfmoved.  and  six  dry-cell  batteries  with  a  two-cylinder  timer 
and  .^n.Tri:  rontrol  lever,  substftuted.  This  change  gave  the 
d""-  I.    and    also    allowed    removal    of   the    auxiliary 

'.\ ,,  ■ 

nal  result  obtained  was  to  develop  2:'0  amperes  at 
This  amount  of  current  It  is  figured  will  be  sufH- 
rt>  ■  Aing  purposes. 

^    ;is    were    made    with    the    full    amount    of    wire 

rarrlPd  on  the  truck  in  use  and  with  water  resistance. 

\fiirh  ..f  fhf  m.Tt.rtnl  used  In  the  construction  was  dis- 
cs' as  can  be  found  around  any  water- 
w'  ,;''8t  item  of  expense  was  the  generator. 
'''^  r  with  the  switches,  rheostat,  ammeter  and 
*'^  "•  lliin.  The  expense  of  rewinding  the  arma- 
'nr  •  Other  material  which  had  to  be  bought,  in- 
clii                       nranunlf'd   to  niiiin.vimately   J235. 


Control  of  Water  Purification  Plant  Operations  in  Quebec. — 
.A  method  of  "continuous  control"  of  water  purification  plans 
in  the  Province  of  Quebec  has  been  used  by  the  Provincial 
Hoard  of  Health  for  several  months.  The  method  consists 
in  the  examination,  for  the  presence  of  B.  Coli,  of  daily 
wi.ter  samples,  sent  by  mail.  By  this  means,  any  decrease 
in  the  efficiency  of  the  plant  may  be  quickly  detected  and 
lemcdied  before  harm  is  done.  Better  results  have  been 
obtained  from  chlorination  plants  by  this  continuous  control. 
Causes  of  Leaks  in  Main  Pipes  at  Springfield,  Mass. — Dur- 
ing liil9  there  were  ;U)  leaks  in  main  pipes  of  the  water  sys- 
tem of  Springfield,  Mass..  an  average  of  0,15.5  per  mile  of 
main  pipe  in  use.  The  causes  of  these  leaks,  according  to 
the  last  annual  report  of  the  Board  of  Water  Commissioners, 
were  as  follows:  20  were  at  defective  joints;  one  was  a 
broken  Smith  sleeve,  5  were  at  hydrant  connections.  4  were 
from  cracked  pipe,  1  was  caused  by  the  blowing  out  of  an  S- 
in.  plug'.  1  bend  pushed  off.  and  t  were  of  lesser  degree  of 
imiiortance.  In  addition  to  the  above,  there  was  one  at  a 
joint  in  the  42-in.  supply  main  from  Provin  mountain  in  gate 
chMuiber  at  the  west  side  of  the  Connecticut  River. 


Industrial    Notes 

"IBlawi'OX"  i.s  the  iit-w  n;iiin'  lonrerii-tl  \*y  ilu-  I'nitcd  States 
Senile  ujkmi  the  town  of  Holioliin.  Pa.,  the  homi-  of  Blaw-Knox 
Cc.  The  Blaw-Knox  Co.  lirst  establisln-d  In  Holioken  about  a 
years  ago.  Gcr\ip.\')ns'  a  compa'-atively  small  s}iop.  at  the  saine  time 
operating  another  plant  at  Wheatland.  Pa.  About  two  ye.ars  ago 
tile  latter  plant  was  removed  and  added  to  the  Hoboken  works. 
The  magnitude  of  the  works  has  sinee  inereased.  About  1,000  per- 
sons are  employed  in  the  Blaw-Knox  shops,  most  of  them  live 
ill  Old  Hoboken.  .V  petition  si,;netl  by  the  people  of  the  town 
askinpr  the  Senate  to  change  the  postofflce  name  to  Blawnox  has 
just   be?n  granted. 

The  Thew  Shovel  Co.,  an  Ohio  eorporation,  has  acquired  all  the 
outstanding  capital  slock  of  the  Thew  .Automatic  Shovel  Co,  of 
l^orain.  O..  and  the  two  companies  have  been  consolidated.  The 
Thew  Shove;  Co.  has  assumed  all  the  assets  and  business  of  the 
Thew  Automatic  Shovel  Co.  together  with  the  legal  liabilities  and 
obligations.  The  offlcers  of  the  Thew  .Shovel  Co.  are:  President. 
F.  A.  Smythe;  vice-president.  H.  H.  Harris;  lice-president,  A.  B. 
Taylor:  secretary.  C.  B.  Smythe:  treasurer,  R.  P..  Miller;  sales 
manager.  11.  K.  Billington;  general  works  manager.  .1.  S.  Small, 
and  purchasing  agent.  H.  B.  .N'ewton.  The  consolidation  gives 
ihe  Thew  Shov,-l  Co.  net  assets  of  $2,000,000.  ami  It  is  pl.anned  to 
increase  the  jiioductive  <ap;icily  of  the  compan,\'  100  jter  cent  dur- 
ing 1920.  New  huildings  have  been  completed  and  others  are  nniler 
construction. 
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Personals 

M.  J.  Archbold  of  Ueeatur,  Ind,.  has  been  appointed  manager 
of  the  iminii  ipal  water,  light  and  steam  plant  at  Garrett.  Ind, 

W.  M,  Scott,  civil  engineer,  has  been  appointed  chief  commis- 
sioner of  the   Creat   r  Winnipeg  Water  Uistrirt  of  Winnipeg.   Man. 

Harry  Eaton,  Wilkes-Barre.  Pa,,  has  been  appointed  engineer 
in  chargi  ol'  operations  for  the  Wyoming  Valley  Water  Sup- 
ply Co, 

Luther  Faweett,  assistant  county  surveyor,  has  been  appointed 
chief  platting  engineer  for  the  city  planning  commission  of  Youngs- 
town.  O. 

David  M.  Earle.  heretofore  assistant  city  engineer  of  Worcester, 
Mass.,  ha.s  liein  elected  city  engineer,  succeeding  Frederick  H. 
.\leClure,  resigned, 

Walter  E,  Baumgardner,  for  the  past  two  years  city  manager 
of  .Mbioii.  .Mich,,  has  resigned  to  accept  a  similar  position  at  Al- 
pena.   .Miih..   at    $1.1100   per  year, 

Edgar  Parsons,  civil  engineer,  has  been  elected  city  manager 
of  Springlii  In,  f),,  .succeeding  O.  K.  Carr,  who  resigned  recently  to 
accept  a  similar  position  at  IXibuque.  la, 

Ralph  G,  Lingley,  assistant  street  commissioner  of  Worcester, 
^tass.,  has  luen  elected  superintendent  of  si'Wers  to  fill  the  un- 
expiied  term  of  Mathew  Cault,   whi.  ilied   recently. 

Benjamin  H.  Lampert,  head  •■f  Ihe  Uimpert  Construction  Co., 
Oshkosh,  Wis.,  has  lie.n  aopointed  superintendent  of  the  mu- 
nicipal  walenworks  and  consulting  engineer  for  the  city. 

Frederic  W.  Erictcson  and  Henry  M.  Taylor,  consulting  en- 
;!ineeis,  have  r.pened  odlces  at  ::><:!  Madison  .\ve..  .Vew  York,  for 
the  practice-  of  electrical,  civil  and   mechanical  engineering. 

The  Civil  Service  Commission  of  Ontario  has  announced  the 
following  recent  appointments:  Hydraulic  engineers,  reclamation 
.service  Interior:  '1.  V.  Ulchan.  Winnipeg:  <!.  F.  Horsey,  jun..  Ot- 
tawa. Assi.'-tant  hvdraullc  engineer.s:  W,  c,  Warren.  Otta%va;  \V. 
T  McFarlane.  Ottawa;  I>.  Whltaker,  Ottawa;  G.  H.  Wood.  Ot- 
tawa; H.  .1.  Cooper.  Winnipeg;  .).  H.  Byrne.  Ottawa.  .lunior 
irrigation  engineers:  C.  M.  .Moore.  Calgary;  .f,  H,  E,  laftray. 
Calgary.  ..   ,  .  , 

Edward  Bartow,  chief  of  the  slate  water  survey  division  or 
Illinois  for  the  past  15  years  and  profes.sor  of  sanitary  chemistry 
.It  the  L'l.iversity  of  Illinois,  r.as  been  appointed  head  of  the 
fniv.>rslty  of  Iowa's  department  of  chemistry.  He  succeeds  Prof. 
R,  W,  Rockwood.  who  has  been  head  of  the  department  since  l'J04. 
and  who  ii.  relieved  at  his  own  reuuest  of  his  administrative 
duties,  although  retaining  his  full  professorship  In  the  depart- 
meni,  Prrf,  Bartow  Is  a  graduati'  of  Williams  college  and  has 
the  degree  of  doctor  of  phllo.sophy  from  Gottingcn,  He  taught 
eh,-^mlstry  ai  Williams  rollege  anil  the  I'niversity  ot  Kansas  be- 
fore going  to  Illinois,  where  he  was  first  associated  professor  of 
sanitary  engineering  and  later  full  professor.  Hi'  has  served  as  a 
member  of  various  state  and  federal  l)oards  and  commissions,  in- 
cluding one  which  investigated  the  causes  of  coal  mine  explosions 
in  Kansa-T  and  another  which  considered  standards  of  wai'^r  for  in- 
terstate carriers.  During  the  war  Hr.  Bartow  served  as  major 
and  later  as  lieutenant  colonel  in  the  .sanitary  corps. 
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The  four  rotated  special  monthly  issue*  and  4  quarterly  issues  of  E.  &  C  (52  in  all)  entirely  cover  the 
civil  engineering  and  contracting  field  at  $4.00  a  year.  Any  one  of  the  four  special  monthly  issue* 
may  be  subscribed  for  as  a  monthly  at  $1.00  a  year.  The  special  quarterly  issues  relate  entirely  to 
foreign  engineering  and  construction  practice.  The  arllclu  in  the  first  two  issues  of  each  month  com- 
pletely cover  the  municipal  engineering  and  contracting  field.  The  arltdta  in  the  first  and  fourth 
issues  of  each  month  completely  cover  county  engineering  and  highway  engineering  and  contracting. 
The  arlicU)  in  the  3rd  and  4th  issues  of  each  month  completely  cover  stsam  and  electric  railway 
location,  design  and  construction.  See  the  "masthead"  on  the  first  page  of  the  Weekly  News  Section 
for  information  about  our  weekly  contract  news. 


Road*   and   Streatt — lit  Wednesday 

<a>    Road«  (c>    Street    Cle&nlD( 

<b)    Streetfl  (d)    Municipal    Ulacellaate* 

(•)   ManafemeDt    and    OSlc« 
System 

Waterworks  and  Hydraulics— Znd  Wednesday 

(s)    Waterworks  (C)    IrrlcsOon  and   Drslnsje 

lb)  Sewers  and  Sanl-       (d)   Power  and  Pumping 
tatloo 

t«)     Manasement    and    Ofllcs 
Sratem 


Railways   and    Excavation — 3rd    Wedneadaf 

'S)    Excavation  4C)    Quarries  and   PKa 

lb)    Management    and         (d)    Steam    Hallways,   Con- 
Oflloe    System  structlon  and  Maintenance 

^e)    Electrlo    Railway    Conatructlon 
and  Ualnteuance 

Buildings   and   Structures^th   Wednesday 

(a)  Buildings  (d)   Miscellaneous  Structursa 

(b)  Bridges  (e)    Properties    of    Materials 

(c)  Harbor   Structursa        (()    Management    and    Offlos 

System 


Copyright.     19ta,    by    the    Knglnecrtag  an4    Contrarting     Pobllshlng    Company. 

>reniber  Audit    i;uieau   of  Circululion.      M.  nil',  r    As-^o.i:n.-.l    I'.iisln.-ss    r.Tp.  r.«. 
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What  Is  the  Distinction    Between 

"Scientific  Management"  and 

"Psychological  Management?" 

In  our  last  Foreign  Engineering  Review  issue,  June  30,  we 
reprmted  an  article  by  an  English  psychologist,  C.  S.  Myers, 
who  made  the  following  statement: 

Scientific  management  has  made  a  great  contribution  to  the 
future  Improved  organization  of  Industry  and  commerce.  But 
wlthcut  th'  lo-operatlon  and  guidance  of  men  trained  In  the  prin- 
ciples of  ppycholouy  and  physiology,  the  merely  mechanical  In- 
novations advocated  by  the  engineering  or  other  technical  expert 
are  fraught  wltli  crreat  danger,  and  are  liable  to  lead  to  dis- 
astrous results.  Scientific  management  needs  to  be  supervised 
an'I  controlled  by  p.svchologlcal  management. 

When  carefully  analyzed  this  conclusion  Is  absurd. 
P.sychology  Is  a  science,  hence  "psychological  management" 
must  be  scientific  management.  How  did  it  happon.  then, 
that  an  apparently  intelligent  writer  made  such  a  blunder? 
Two  reasons  may  be  given  for  his  error:  "First,  lack  of 
training  In  locic,  and  especially  In  the  part  of  logic  relat- 
ing to  definitions.  Second,  confounding  a  narrow  system 
of  management  (that  of  F.  W.  Taylor)  with  the  science  of 
management  In  general. 

After  the  expression  "science  of  management"  had  been 
coined,  Taylor  siezed  upon  it  as  a  name  for  what  had  been 
previously  known  as  "the  Taylor  system  of  shop  manage- 
ment." Taylor  reprinted  his  original  paper  on  Shop  Man- 
agement (130:?).  with  no  fundamental  changes,  in  book  form 
under  the  title  of  "Scientific  Management"  (1911),  three 
years  after  the  first  code  of  laws  of  management  bad 
been  published  the  terms  "science  of  management"  and 
"management  engineering"  had  been  coined.  But  such 
publicity  has  been  given  to  Taylor's  "Scientific  Manag,?- 
raent"  that  it  Is  not  surprising  that  many  people  regard 
"Taylor's  system"  and  "scientific  management"  as  being 
synonymous.  "Taylor's  system"  is  unquestionably  sclentlflc, 
but  It  Is  not,  and  never  was.  coextensive  with  the  science  of 


management.  It  was  no  more  a  science  of  management 
than  Faraday's  discoveries  were  a  science  of  electricity. 
In  fact,  Taylor  originally  called  his  system  of  management 
an  ■■invention."  a  new  combination  of  four  old  elements. 
An  invention  may  be  sclentlflc,  but  a  science  It  can  never  be. 

Taylor  failed  to  see  that  by  generalizing  the  four  methods 
that  comprised  his  "system."  and  by  similarly  generalizing 
all  other  successful  methods  of  management,  a  code  of  laws 
of  management  could  be  produced.  He  failed  also  to  see 
that  such  a  code  of  laws  when  accompanied  by  proof  of 
their  truth  and  data  for  their  application  would  constitute 
a  science  of  management.  Naturally  he  did  not  avail  him- 
self of  the  principles  of  psychology,  for  he  was  not  trying 
to  produce  a  science  of  management,  but  was  merely  ex- 
pounding the  Taylor  system  of  management.  Consequently 
when  anyone  confounds  the  "Taylor  system"  with  the  science 
of  management,  there  results  such  absurd  conclusions  as  the 
one  above  quoted  from  Mr.  Myers'  article. 

Taylor  himself  was  not  wholly  blameless  for  this  confu- 
sion, for  he  not  only  accepted  without  protest  the  title  of 
"father  of  the  science  of  management,"  but  he  adopted 
without  acknowledgment  the  term  "science  of  management" 
as  If  it  were  his  own  creation.  .  His  disciples  have,  however, 
gone  even  farther,  boldly  claiming  as  his  the  conception  of 
and  the  name  for  this  new  science.  (See  the  Bulletin  of 
the  Taylor  Society,  October,  1919,  page  12.)  Were  It  not 
for  this  disregard  of  the  facts  there  would  be  today  no  such 
revulsion  of  feeling  toward  sclentlflc  management  as  Is 
voiced  by  Mr.  Meyers  thus: 

Cit  recent  years  efforts  have  been  made  to  Introduce  from  the 
fnlted  States  Into  this  rountry  a  system  of  Industrial  organiza- 
tion known  as  "Scientific  Management."  These  efforts  have  not 
been  successful.  The  British  workman  Is  absolutely  opposed  to 
.Sclintlflc  Management,  and  the  cause  of  this  attitude  Is  not  hard 
to  nnd.  It  has  arisen  partly  because  a  system  which  has  met 
wlrh  some  temporary  success  In  one  country  has  been  Introduced 
without  modifications  Into  another,  where  the  conditions  of  labor 
are  obviously  different.  But  a  more  fundamental  cause  of  failure 
Is  that  Sclentlflc  Management  as  originally  advocated  cannot 
be  expected  to  be  generally  or  permanently  successful  In  any 
civilized  land. 
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What  Mr.  Myers  Is  really  attacking  is  not  sc.enl.fic  nian- 
asement  but  the  Taylor  system  of  management.  In  fact 
hl«  verv  remedies  for  Industrial  ills  are  based  on  psychology, 
and  ar^.  therefore,  scientific.  The  British  workman  opposes 
piece-rate  svstems  of  payment,  whether  the  Taylor  sort  or 
any  other.  '  Out  the  workman  does  not  deny  that  the  out- 
put of  workers  Increases   when  they  are  paid  In   proportion 

..rcto      In  other  words,  he  does  not  deny  the  truth  of  this 

-idamental  law  of  management.  What  he  really  tearsjs 
that  In  the  long  run.  he  will  not  be  permitted  to  secure  his 
share  of  his  increased  output.  Here  it  is  that  the  psychol- 
ogist may  perhaps  step  in  to  advantage,  and  show  managers 
how  to  dispel  the  fears  that  lead  workmen  to  oppose  in- 
creased output.  Hut  if  psychologists  are  able  to  bring  about 
this  change  of  feeling,  and  If  they  can  announce  methods 
whereby  others  may  accomplish  the  same  results,  then 
those  ver>-  methods  will  become  part  of  the  science  of  man- 

:;oinent. 

Tavlors  attitude  toward  those  who  proposed  any  changes 
In  his  "system"  was  one  of  intense  antagonism.  He  in- 
veighed against  all  methods  of  payment  other  than  the 
"Taylor  differential  piece-rate  method."  His  was  not  the 
attitude  of  one  whose  aim  was  the  development  of  a  new 
science,  but  rather  of  one  who  was  defending  a  new  inven- 
tion against  all  rival  inventions.  So  it  came  about  that  dur- 
ing his  lifetime  his  -system"  was  violently  opposed,  largely 
because  of  his  own  violence  in  denquncing  other  mangerial 
systems,  and  now  after  his  death  we  often  see  scientific 
management  derided  because  It  Is  confused  with  the  narrow 
"system"  that  bears  Taylor's  name. 


The  total  municipal  appropriation  for  the  appraisal  of  the. 
surface  lines   is   as   follows: 

EnRineers.   accountants,   etc tl!)0.235 

Real   estate,   etc 113. S6T 

Attorney's     fees     57.500 


Chicago's  Excessive  Appropriations 
for  Public  Utility  Appraisals 

The  Chicago  city  administration  has  been  fighting  every 
attempt  of  any  utility  company  to  secure  an  increase  in  rates 
charged  for  service.  Many  another  municipal  administra- 
tion has  been  doing  the  same  thing,  but  never,  so  far  as 
■ve  know,  has  so  much  money  been  wastefuUy  expended  for 
uch  a  purpose  as  in  Chicago. 

The  Mayor  has  asked  an  appropriation  of  .$260,000  with 
which  to  pay  real  estate  "experts"  for  appraising  the  real 
estate  of  the  elevated  railway.  The  city  council  has 
pared  this  down  to  $85,000,  which  is  almost  six  times  what 
it  cost  to  have  the  same  appraisal  work  done  in  1916  by  the 
rarsons-Amold-Ridgway  traction  commission.  But  bad  as 
this  IS.  further  Information  shows  it  to  be  even  worse.  This 
same  real  estate  has  already  been  recently  appraised  not 
only  bv  the  commission  Just  named,  but  by  the  Illinois  Pub- 
lic Service  Commission.  Yet  the  political  leaders  in  Chi- 
raKo  would  have  the  public  believe  that  a  quarter  of  million 
.:  •  nuld   be  spent   by  the  city   for  the  same  purpose! 

1  ,f    as    the    proposed    $S5,000    expenditure    for    real 

;ippralsal   of  the  "L"   lines   Is.   the  proposed   expendi- 
for  fnglneerlng  and  accounting  work   is  almost,  if  not 
as    reprehensible.      The    appropriation    for    this    valua- 
•■'.ork  Is  as  follov.-s: 

Kt-  •.iirlnnts.   etc {IRO.noO 

R.-  MK-rts  Sn  noo 

All  s    12.500 

Conn    rt[K<rllnK,    etc t.300 

Total     $2.S1  .SOO 

The  Mayor  has  asked   for  half  a   million   dollars  for   this 

.. „r..,i    .1    work,    and    a    generous    council    has    given   Oilm 

•  r  enough   to   make   six   such   appraisals  and   have 

..I.,,.  •    ■..   spare.   If  the   work   were   done   properly  and   with 

no   thought   of   rewarding   political   hangers   on.     The   editor 

r ^k    with   authority  on   this   matter,   for  he   has   hini- 

In  charge  of  the  appral.sal  of  almost  a  billion 
I. Ml. ill..  »»rth  of  public  utility  plants.  Inclusive  of  his  ap- 
praisal of  the  railways  In  the  state  of  Washington  when 
he  was  chief  engineer  of  the  Washington  Railroad  Com- 
mission. Based  on  this  personal  experience,  supplemented 
by  knowledge  of  what  such  appraisals  usually  cost,  the 
editor  does  not  hesitate  to  denounce  the  proposed  expen- 
ditures by  the  city  of  Chicago  for  the  appraisal  of  the  ele- 
vated and  surface  lines  as  being  an  outrage  upon  the  tax- 
payers. 


Total    $361,302 

Adding  this  $361.;102  to  the  $281. .^00  above  given  we  have 
a  total  of  $04". 102  appropriated  for  what?  Mainly  for  du- 
plicating work  already  done.  The  traction  companies  have 
themselves  made  a  complete  inventory  of  their  property, 
which  the  engineers  of  the  Illinois  IMblic  Service  Commis- 
sion have  checked.  Engineers  rarely  differ  as  to  the  quan- 
tities involved  in  any  appraisal,  and  when  they  do  differ 
there  is  never  a  difference  of  any  consequence.  Their  main 
points  of  difference  relate  to  the  unit  prices  and  to  the  de- 
preciated condition  of  the  plant.  Hence  a  city  is  rarely  if 
ever  justified  in  spending  any  money  to  make  an  independ- 
ent inventory  of  the  quantities.  For  a  relatively  insignifi- 
cant cost  the  accuracy  of  any  inventory  can  be  cheeked  by 
the  city's  engineers.  It  is  in  the  making  of  a  complete  in- 
ventory of  quantities  that  nearly  all  the  money  is  expended 
in  making  an  appraisal  of  a  public  utility  plant.  The  pric- 
ing out  of  the  quantities  is  relatively  inexpensive.  But  the 
city  of  Chicago  has  appropriated  enough  money  to  make 
several  complete  inventories,  as  well  as  to  price  them  out, 
when  all  that  needs  be  spent  is  for  checking  the  existing 
inventory  and  pricing  it  out.  In  the  hands  of  a  competent 
and  honest  appraiser  $50,000  would  suflSce  to  make  the  pro- 
posed appraisal  of  the  traction  lines,  instead  of  the  $57:?.000 
(exclusive  of  $70,000  attorney's  tees)  which  it  is  proposed  to 
spend. 

The  municipal  appropriation  for  telephone  litigation  in 
Chicago  is  scarcely  'ess  outrageous  than  that  for  the  trac- 
tion lines.     It  is  as  follows: 

KnKinrers.    accountants,    etc $3^.(^00 

Real    estiile,     etc 36,742 

Attorney's   fees    .30.000 

Total    .$101,742 

It  will  be  noted  that  the  three  appropriations  above  given 
contain  a  total  of  $100,000  for  attorney's  fees.  We  shall  not 
pttempt  to  pass  judgment  on  this  item.  The  attorney  in 
charge  of  this  litigation  receives  $l."iO  a  day.  The  appropria- 
tion will  suffice  to  keep  two  such  high-priced  attorneys  busy 
for  a  year. 

The  Western  Society  of  Engineers  would  perforin  a  greaf 
public  service  were  it  to  investigate  the  proposed  use  of 
city  funds  in  such  a  wasteful  manner,  particularly  as  a  large 
part  of  this  waste  will  be  at  the  hands  of  engineers.  Thess 
engineer:;  may  be  entirely  innocent  of  intentional  waste, 
for  they  may  be  directed  by  the  Mayor  or  the  City  Attorney  to 
make  an  elaborate  appraisal  for  which  there  is  not  the 
slightest  need.  It  will  be  injurious  to  the  whole  engineering 
profession  if  engineers  plav  any  part,  however  innocently, 
in   this   p;!rticular  drama  of  municipal   extravagance. 


Book  Review 

F.,Trthwork  and  the  Cost  (Thiiil  l';ilil  ii.ni ,  tiy  Halliert  P.  Gillette; 
McGraw-Hill  Book  Co..  23S  West  3!ith  .St..  New  York  City:  4''ix7 
ins..   1.3."ifl  pages,    illustrated.  flexiVile  blncling.   $6. 

This  new  edition  of  Earthwork  contains  six  times  as  muc^i 
matter  as  the  last  edition  contained,  and  is  by  all  odds  the 
most  comprehensive  book  yet  published  on  earthwork.  The 
titles  of  the  22  chapters  are  as  follows:  (11  Properties  of 
Earth,  (2)  Measurement,  Classification  and  Cost  Estimating, 
f3)  Boring  and  Sounding,  (1)  Clearing  and  Grubbing,  (5) 
Loosening  and  Shoveling  Earth,  (6)  Spreading,  Trimming 
and  Rolling  Earth.  (7)  Hauling  in  Barrows,  Carts.  Wagons 
and  Trucks,  (8)  Methods  and  Costs  with  Elevating  Graders 
and  Wagon  Loaders,  (9)  Methods  and  Costs  with  Scrapers 
and  Graders,  (101  Methods  and  Costs  with  Cars,  (11)  Meth- 
ods and  Costs  with  Steam  and  Electric  Shovels.  (12)  Methods 
and  Costs  with  Grab  Buckets  and  Dunii)  Buckets.  (13)  Meth- 
ods and  Costs  with  Cableways  and  Conveyors.  (14)  Methods 
pnd  Costs  with  Dragline  Scrapers.  (15)  Methods  ard  Costs  of 
Dredging.  (16)  Methods  and  Costs  of  Trenching.  (17)  Ditche,^ 
and  Canals,  (18)  Hydraulic  s:xcavation  and  Sluicing,  (19) 
Road  and  Railroad  Embankments,  (20)  Design  and  Construc- 
tion of  p:arlh  Dams,  (21)  Dikes  and  Levees,  (22)  Slips  and 
Slides. 
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Dividends    on   Unearned  In- 
crements in   Value 

Til  the  Editor.  lu  iiUMt-iut'  u.  >wur  artule.  "Are  Rail- 
way and  Public  Vtllity  Companies  Entitled  to  Dividends 
I'pon  ■rnearned  Increments'  in  Value?"  in  your  Issue  of 
June   16. 

It  is  generally  overlooked  that  there  are  two  elements  lu 
income  of  '-value"  or  more  correctly  increase  of  price  Prlco 
may  change  due.  (a)  to  a  change  in  the  value  of  money 
and  (b)  to  speculative  or  "community  made"  values.  In  the 
first  case  the  worth  remains  constant  and  In  the  second 
case  It  Increases. 

Thus,  as  you  will  express  it.  if  a  plant  is  priced  $50,000 
when  the  dollars  equaN  100  ct.  it  is  or  should  be  priced 
$liin.nOii  -vhen  the  dollar  equals  onh  .'>0  ct.  in  purchasing 
power.  On  this  basis  dividends  will  be  doubled  but  their 
value  (purchasing  power)  will  remain  unchanged.  If  this 
Is  not  allowed  dividends  would  in  effect  actually  be  cut  in 
two.  There  is  no  doubt  at  all  that  in  equity,  companies 
are  entitled  to  this  readjustment    (not   increased. 

As  to  community  made  (speculative)  values  there  Is 
equally  no  doubt  that  public  utilities  are  not  entitled  to 
them.  That  Is  really  the  thing  that  courts  and  coniiuission:; 
have  in  mind  when  they  shy  off.  If  this  distinction  were 
made  clear  to  them,  they  could  not  help  allowing  the  former 
or  refusing  the  latter.  "Unearned  increments  of  value" 
are  the  latter  only.  The  former  implies  no  change  of  value 
at  all  O.   B.  GOLDMA.N. 

Professor    of    Heat    Engineering.    Oregon    State    Agricul- 
tural College. 

Corvallis.   Ore. 

Cost  of -Levee  Construction  in 
Louisiana 

To  the  Editor:  The  article.  "Cost  of  Levee  Constrtiction 
In  Louisiana."  on  page  fi":'  of  the  June  16  issue  of  "Engi- 
neering nnd  Contracting"  loses  sight  of  the  fact  that  con- 
vict  latmr  is  utilbed  in  the  levee  work. 

According  to  the  article,  the  cost  of  moving  earth  bv 
"power-driven  machinery,  scrapers  drawn  by  mules,  an.l 
men  with  wheelbarrows  is  21..'i0.  46.00  and  SI. 05  ct.  per  cubic 
yard,  respectively.  This  would  Indicate  that  the  wheel- 
barrow method  was  cheaper  than  the  scraper  method,  which 
Is  erroneous. 

If  one  man  handled  5  cu.  yd.  a  day  in  a  wheel-barrow 
(considerably  more  than  a  fair  average  day's  work)  at  31.0' 
ct,.  he  would  earn  $1.5525  per  day.  The  commonest  of  labor 
cannot  be  obtained  at  such  a  low  figure.  Convict  labor  i.-i 
largely  used,  which  means  subsistence  and  a  slight  fee  to 
the  statr  for  their  services,  totaling  about  $1.50  per  day. 
which  approximately  checks  the  figure  of  $1.55  previously 
"t^tahieri.  RALPH    EARL. 

.\^sistant    Director.   Sewerage  and   Water  Board  of  New 
Orleans. 

New   Orleans.   La. 

Production  in  1919  and  1920 

To  the  Editor:  I  sent  you  recently  a  communication  which 
ynu  printed  in  your  issue  of  June  16.  p.  6T.';.  with  the  heading: 
■  Will   Production  in   l!i20   Equal  that  of  IftlSi-" 

Some  figures  in  your  July  7  issue  gave  means  of  making 
more  precise  and  up-to-date  the  answer  to  that  question.  .1 
definitt  answer  to  which  was  attempted  in  my  former  letter. 

Following  the  same  procedure  outlined  in  that  letter,  using 
the  data  from  your  .luly  7  issue,  this  result  is  obtained.  The 
average  of  bank  clnarings  for  United  States  for  the  7  weeks 
from  May  lo  to  June  26  this  year,  was  8.5o2  million  per 
week:  for  the  corresponding  weeks  of  1919  the  average  was 
7.S42  million,  an  average  increase  of  690  million  or  8.S  per 
cent.  Commodity  prices  (average  of  all  commodities),  ac- 
cordlns  to  your  article,  in  May  this  year  were  .'51.4  per  cent 
higher  than  in  May  last  year.  Then  the  production  of  com- 
modities or  volume  of  production  would  be  clearings  di- 
vided by  price,  or  for  last  year  100  divided  by  100  equal  to 
100.  and  for  this  year  lO.S.S  divided  by  l:'.1.4  equal  to  82.6. 
in  May  or  the  falling  oft  in  production  is  nearly  IS  per  cent. 


Such  a  fact  should  be  of  some  use  to  a  man  having  large 
public  expenditure  in  his  control,  or  large  expenditure  of 
any  kind  lu  the  matter  of  forming  a  policy  to  be  pursued. 
To  a  single  Individual  Its  importance  in  regulating  his  course 
to  pursue  would  be  less,  in  fact  probably  practically  very 
small.  If  we  had  sclentiflc  management  of  large  affairs 
such  as  those  of  the  nation  and  the  states  and  of  large  cor- 
porations such  quantitative  considerations  would  be  of  vnlu-' 
and  importance  in  intliiencing  public  olllclals  to  take  the 
right  course  for  the  good  of  the  whole  people.  Hut  whili- 
public  ofncials  pursue  the  course,  their  own  "Interest"  (as 
thoy  think),  dictates  and  while  they  follow  not  merely  their 
cwn  "Interest"  but  their  immediate  interest  only,  disregard 
Ing  even  their  interest  of  the  relatively  close  future,  lo  poin: 
out  such  quantitative  deductions  from  statistics  will  not. 
It  may  b".  produce  much  effect.  Still  it  is  lnt(>resting  and 
it  may  lead  some  people  to  think  and  that  must  be  beneflcial. 
since  discussion  of  public  questions  must,  on  the  whole, 
lead   to  belter  solutions   of  such  questions. 

Your  work  on  the  question  of  the  factors  controlling  aver- 
age prices  of  all  commodities  Is  deserving  of  the  very  highest 
praise  and  will  be  valuable  for  all  time  to  come.  You  de- 
serve the  thanks  of  all  economists  and  students  of  public 
affairs  for  your  thoroughgoing  investigation  of  that  ques- 
tion and  your  daring  thinking  and  clear-cut  forceful  writ- 
ing on  the  subject.  Your  formula  Is  very  helpful  and  leads 
to  clearer  thinking  in  the  matter.  It  deserves  to  be  studied 
■by  all  engineers  and  especially  by  all  who  have  large  sunts 
of  money  to  spend.  Though  I  will  say  that  I  think  there  I- 
a.  hiatus  in  the  conclusion,  the  final  conclusion,  you  reach 
from  the  application  of  the  truth  drawn  from  the  formula 
to  present  conditions,  i.  e..  as  the  line  of  policy  to  follow. 
JOHN   WILKES.  Civil   Engineer. 

Nashville.  Tenn. 


The    Tendency    Toward    Greater    Use    of 

Welded   Joints    for   Tracks   in 

Streets* 

There  is  no  longer  any  doubt  that  the  welded  joint  of 
some  form  is  the  one  toward  which  modern  construction 
practice,  for  tracks  In  paved  streets,  is  tending.  Current 
practice  includes  the  use  of  four  principal  forms  of  welds, 
which  are  the  cast  weld,  electric  bar  weld,  the  unit  weld 
and  electric  arc  weld.  The  cast  weld  Is  included  In  the  list 
as  a  weld  by  courtesy,  as  it  were,  although  it  Is  quite  well 
known  that  a  real  union  of  the  cast  lion  and  the  rail  steel 
is  seldom  obtained.  The  reasons  for  this  tendency  toward 
welded  joints  are  not  far  to  seek,  as  they  are  based  upon 
the  need  for  the  elimination  of  continual  pavement  disturb- 
ance, the  noi.se  from  battered  loose  joints,  the  untimely  de- 
structlon  and  removal  of  rails  and  the  simpliflcatlon  of  the 
bonding  problem. 

In  recent  years  remarkable  results  have  been  obtained 
with  the  first  three  types  of  welded  joint  above  mentioned, 
and  each  of  them  has  become  standard  on  many  system.<. 
Since  lime  in  plenty  is  required  to  develop  defects,  we  may 
expect  several  more  years  to  elapse  before  the  Industry 
will  settle  down  lo  any  single  type  of  weld  as  the  prevail- 
ing one.  Meanwhile,  the  arc-weld  type,  though  a  conipara 
tive  newcomer  In  the  field,  is  proving  a  rather  formidabl.^ 
contender  for  the  b.onors.  and  several  important  compa- 
nies have  practically  standardized  them  after  years  of  ex- 
periment with  the  older  types.  One  reason  for  this  is  the 
cheapness  of  the  arc  weld  as  compared  with  the  other  type? 
of  weld.  Another  Is  the  simplicity  of  application,  although 
at  least  one  of  the  older  types  has  this  particular  advantaei- 
aLso. 

The  Increasing  use  of  the  newer  type  of  weld  seems  to 
call  for  careful  consideration  at  the  hands  of  the  mainte- 
nance engineers  because  of  the  dearth  of  Information  con- 
cerning the  action  of  the  heat  from  the  electric  arc  upon 
the  rail  steel.  Opinions  vary  radically  as  to  this,  and  we 
feel  certain  that  the  Industry  will  benefit  greatly  if  the 
whole  subject  of  welded  joints  could  be  made  the  object  of 
a  careful  investigation  at  the  hands  of  an  unbiased  au- 
thority such  as  the  T'nited  States  Bureau  of  Standards. 
Such  an  Investigation  would  be  somewhat  costly,  but  the 
Industry  could   well  afford  partly  or  wholly  to  finance  it. 


•Rlltorlal  In  the  Eaectric  Railway  Journal. 
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The   Law  of  Managerial  Reliance 
upon  Specialists 

By   HAUBEKT  P.  GILLETTK.   Editor. 

While  teslirvlng  before  a  congressional  committee  the 
bead  of  the  u'  S.  Steel  Corporation.  E.  H.  Gary,  was  asked 
whother  his  individual  decisions  do  not  control  the  destinies 
of  scores  of  thousands  of  men.  He  replied  in  the  negative. 
slatinK  that  it  is  his  policy  to  follow  the  decisions  of  his 
subordinates  In  all  matters  that  are  delegated  to  them. 
Doubtless  this  reply  was  as  startlinK  as  it  was  unexpected. 
for  the  average  legislator,  whether  in  the  federal  congress  or 
In  a  city  council,  is  accustomed  to  ignore  the  advice  of 
nubordlnutes.  experts  and  specialists,  preferring  to  rely 
upon  his  own  Judgment  even  in  matters  that  are  highly  tech- 
nical For  e.tanipU'.  John  Ericson.  during  his  long  term  of 
ofBce  as  City  Engineer  of  Chicago,  periodically  urged  the 
cUy  council  to  authorize  universal  metering  of  the  water 
supply.  His  advice  was  always  ignored,  because  the  suc- 
CMstve  councils  regarded  themselves  as  better  judges  of 
what  was  economic  or  at  least  expedient.  Themselves  quit.; 
Ignorant  of  the  experience  of  other  cities  that  had  adopted 
universal  metering,  the  councilmen  would  not  follow  the 
advice  of  a  city  engineer  who  had  made  an  exhaustive  study 
of  the  economics  of  universal  metering. 

Contrasting  Judge  Gary's  policy  with  that  of  the  typical 
politician,  it  Is  not  difficult  to  understand  why  the  one  is 
the  succpssful  head  of  one  of  the  greatest  industrial  organi- 
sations whereas  the  other  is  one  of  a  class  that  has  brought 
the  words  politicians  and  politics  into  general  disrepute. 
Judge  G&rv  selects  competent  specialists  to  solve  the  eco- 
nomic problems  that  daily  arise.  He  even  has  specialists 
whose  specialty  Is  selecting  specialists  fan  art  in  which  he 
himself  Is  no  mean  expert),  but  having  once  delegated  an 
lnTe<;tlgatlon  to  a  competent  man  or  group  of  men.  thereafter 
his  main  concern  Is  In  executing  promptly  what  they  advise. 

By  a  similar  plan  the  late  E.  H.  Harriman  was  able  to  con- 
vert the  Southern  Pacific  Ry.  into  one  of  the  most  profitable 
transportation  syptems  In  .\merica.  Harriman  was  never  as 
outppokei!  In  his  praise  of  his  specialists  as  was  .\ndrew  Car- 
negie, who  attributed  almost  his  entire  success  to  them. 
But  It  Is  well  known  among  railway  engineers  that  Harri- 
man executed,  almost  to  the  letter,  every  important  plan 
■nbmitted  to  him  by  his  engineers  for  Increasing  profits  by 
reducing  operating  expenses,  even  though  millions  of  dol- 
lars had  to  be  Invested  to  effect  the  result. 

Contrast  the  celerity  and  energy  with  which  a  Harriman 
executes  a  plan  submitted  to  him  by  his  engineers  with  the 
slowness  and  apathy  that  political  executives  and  legislator.^ 
act  upon  similar  expert  advice.  The  making  of  comparisons 
of  this  sort  should  Itself  bring  out  the  fact  that  it  is  a  prin- 
ciple or  law  of  management  to  follow  the  advice  of  special- 
tats  to  whom  have  been  assigned  the  solution  of  specific 
problems.  Yet  I  do  not  recall  having  seen  this  principle 
formiilBted  In  any  article  or  book  on  the  science  of  manage- 
ment. Should  It  be  replied  that  it  needs  no  formal  enuncia- 
tion, because  It  Is  self-evident.  If  may  be  suggested  that 
Euclid  did  not  think  It  unnecessary  to  omit  axioms  from 
geom«>try.  but.  on  the  contrary,  founded  the  entire  deductive 
■tmrturo  of  his  geometry  upon  self-evident  truth.  Furthe.-- 
mor«'.  many  truths  become  "self-evident"  only  when  formally 

■>"■' ■    '  ''  truths.     Prior  to  such  formal  presentation,  they 

frr  ape  attention,  and  therefore  receive  little  or  no 

use 

The  beBlnner  nt  whist  is  prone  to  think  that  he  has  almost 
'"•''  <*  aft»-r  playing  a  few  hands.     'ttTiat  could 

be  he  rules  of  the  game?     Almost  all  there  is 

to  it  li  Uic  rulf  that  the  highest  card  takes  the  trick.  But 
after  a  while  »ho  I»amer  finds  that  It  Is  no  small  task  to  re- 
"""'  ■    rards  that  have  been  played,  to  sav 

"f*'  ■'  'hnt  It  la  essential  to  develop  a  card 

memii.-)    i:  ..lif    1..   !.,  •  u  skilled   adversaries.     Coin- 

cldeiJflT    ;t    to  a.r»rt  there  are  codes  of  "signals" 

"•"■  Aithout  knowledge  of  such  a  code 

■•  "'      ^■'"n'ually  the  learner  comes 

'°  r  at  whist,  and  that  the 

■*'  isly  complex. 

ff"'   ''■  any   brunch  of   knowledge,  or  almost 

"y  '''■'  h,  and  It  will  still  be  true  that  study  of 


it  must  never  cease  if  one  is  to  master  it.  Of  a  German 
biologist  who  had  spent  his  entire  professional  life  studying 
the  anatomy  of  the  louse,  it  is  narrated  that  upon  his  death- 
bed he  said;  "My  only  regret  is  that  I  did  not  confine  all 
ray  investigations  to  the  respiratory  organs  of  that  insect." 
An  entire  louse  was  too  big  a  world  for  one  man  to  conquer. 
Although  told  in  jest,  this  anecdote  really  shows  the  con- 
clusion to  which  every  thorough  specialist  comes,  namely, 
that,  narrow  though  his  field  of  inquiry,  its  depth  is  im- 
measurable. In  similar  vein,  but  wholly  in  earnest,  an  agri- 
cultural expert  recently  said  that  there  are  enough  unsolved 
chemical  and  biological  problems  in  a  cubic  foot  of  loam  to 
keep  a  host  of  scientists  busy  for  generations. 

The  density  of  a  man's  ignorance  about  any  subject  is 
measurable  by  the  degree  of  respect  that  he  shows  for  the 
subject.  Does  he  speak  of  it  very  slightingly?  Then  cor- 
respondingly slight  is  his  knowledge  of  it.  Similarly  when 
any  man  shows  scant  regard  for  the  opinions  of  specialists, 
that  man  is  probably  a  specialist  in  nothing  and  ignorant  of 
everything. 

A  specialist  is  one  who  has  devoted  a  great  deal  of  time  to 
making  observations  of.  and  drawing  inferences  from,  some 
relatively  limited  class  of  things.  Thus  an  expert  trout 
fisher  is  a  specialist  quite  as  truly  as  is  an  expert  designer  of 
hydraulic  machinery.  A  specialist  is  not  only  more  apt  to  see 
the  significance  of  a  fact  in  his  specialty  than  is  a  non-spe- 
cialist, but  is  less  apt  to  overlook  any  significant  fact.  Since 
all  reasoning  is  based  on  an  understanding  of  the  relation- 
ships of  things,  it  follows  that  a  specialist  is  more  apt  to 
reason  correctly  in  his  field  than  is  a  non-specialist,  even 
when  the  very  same  facts  lie  before  them  both.  It  is  not 
enough  that  the  data  be  present  to  the  view;  they  must  be 
seen  and  their  significance  must  be  grasped  to  be  of  any  use 
in  drawing  conclusions.  A  very  acute  intellect  may  fail  com- 
pletel}'  in  reasoning  about  a  relatively  simple  problem  be- 
cause of  lark  of  practice  in  observing  and  classifying  the  data 
that  pertain  to  that  class  of  problem.  This  accounts  largely 
for  the  frequent  failures  of  very  intelligent  men  who  attempt 
to  direct  others  who  are  less  intellectual  but  more  expert.  On 
the  other  hand,  the  most  successful  executive  is  commonly 
.1  man  who.  while  not  accepting  expert  advice  without  ques- 
tion, makes  it  his  practice  to  follow  the  advice  of  specialists. 
If  he  is  in  doubt,  he  frequently  calls  in  other  specialists  to 
pass  upon  the  questionable  advice  of  a  specialist.  This  he 
does  rather  than  attempt  to  solve  the  problem  himself. 

The  foregoing  may  be  summed  up  in  this  law  of  manage- 
ment: To  secure  the  greatest  efficiency,  every  business  plan 
should  be  based  on  the  advice  of  specialists  to  whom  it  has 
been  submitted  as  a  definite  problem  to  be  scientifically 
solved. 


Allotments  to  Railroads  from  $300,000,000  Fund  of  Trans- 
portation Act. — Detailed  recommendations  for  the  distribu- 
tion oi"  the  sum  set  aside  out  of  the  $r!0n,0fin.000  revolving 
fund  provided  by  the  Transi)ortation  Act  for  the  purchase  of 
new  equipment  and  for  additions  and  betterments,  were  made 
to  the  Interstate  Commerce  Commission  July  1  by  Thomas 
Dewitt  Cuvler.  chairman  of  the  Association  of  Railway  Ex- 
ecutives. The  report  proposes  the  distribution  among  the 
roads  of  .$86,000,000  to  be  used  in  rebuilding  and  repairing 
12,610  cars  and  locomotives  and  in  the  purchase  of  898  new 
locomotives  and  4.').000  freight  cars  and  jrsn.ftOO.OOO  for  addi- 
tions and  betterments  to  promote  the  movement  of  cars. 


Pre-War  and  Present  Prices  of  Railway  Equipment. — 
Some  interesting  comparisons  are  found  In  a  statement  sub- 
mitted to  the  Interstate  Commerce  Commission  on  behalf  of 
the  western  railways  in  the  pending  rate  advance  case,  which 
have  been  prepared  by  Samuel  M.  Felton.  president  of  the 
Chicago  Great  Western  Ry.  Co.  Mr.  Felton  shows  that  con- 
solidation engines,  bought  in  190!)  for  If  1."). 500.  now  cost  $38,- 
000  each;  72ft.  steel  coaches  could  be  had  in  1910  for  $15,236. 
and  in  March  of  this  year  bids  for  similar  coaches  called  for 
an  expenditure  of  $3.<!.000  each;  open  hearth  rail,  early  this 
year,  was  $47  per  ton.  and  before  the  war  it  was  purchased 
for  $30;  first-class  white  oak  ties  sold  for  56  ct.  each  In  1915; 
in  1916  they  had  been  advanced  to  66  ct.,  and  now  they  are 
quoted  at  $1.75  each. 
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Improved  Design  for  Dredge  Pump 

Sump  for  Hydraulic  Fill 

Constructit)ii 

A  new  sump  design  for  the  ilreds'"  pumps  euRHged  in  tli>' 
construction  o(  the  hydraulic  till  dams  of  the  Miami  Con- 
servancy District  of  Dayton.  O..  has  rtcently  been  placed  In 
service  at  the  Knglewood  Dam.  The  new  sump  cuts  losses 
In  the  velocity  head,  and  reduces  shutdowns  due  to  pluRi. 
The  arrangement  is  described  by  .Mr.  H.  S.  R  McC'urd>. 
Dlvi-sion  Engineer  of  the  District,  in  the  June  .Miami  Con- 
servancy Bulletin,  from  which  the  matter  following  is  taken. 

The  improved  layout  can  be  best  unilerstood  after  a  brief 
description  of  sun\p  No.  1.  This  was  the  llrst  of  the  Con- 
servancy dredge  i>ump  installations.  In  working  out  its  de- 
sign an  attempt  was  made  to  Incorpoiale  in  the  layout  the 
best  features  of  existing  plants  elsewhere.  While  the  gen- 
eral assembly  of  the  plant  presented  some  new  features,  the 
various  factors  in  its  makeup  were  in  more  or  less  com- 
mon use.     It  Is  shown  in  Fig.   1. 

It  has  been  common  practice  to  set  the  dredge  pump  som- 
distance  above  the  level  of  the  water  in  the  sump  and  to 
use  for  priming  purposes  some  form  of  device  which  would 
exhaust  the  air  In  the  pump  chamber,  automatically  fllUng 
it  by  drawing  water  through  the  suction  pipe.  In  sump  No. 
1   this  practice  was  followed. 

It  was  recognized  that  bends  in  either  suction  or  discharge 
pine  were  objectionable,  both  on  account  of  the  increased 
friction  induced  by  causing  the  material  being  pumped  to 
change  direction  and  also  owing  to  the  increased  wear  on 
the  pipes  at  the  bend.s.  To  reduce  these  objections, 
the  suction  pipe  was  fitted  from  pump  to  sump 
with  an  angle  of  4.t°.  rather  than  with  the  cuslomar-- 
90'  elbow.  The  intake  end  was  cut  souare:  no  attempt  wa^ 
made  to  so  shape  it  ns  to  facilitate  the  entrance  of  the  mt- 
terial.  The  discharge  pipe  left  the  sump  horizontally  and 
contained  a  2^°  elbow  at  the  point  where  it  started  up  tli- 
slope  of  the  dam. 

The  sump  consisted  of  a  concrete  well.  S  ft.  square  ani 
10  ft.  deep,  with  a  flat  bottom.  .An  attempt  was  made  to 
assist  the  material  in  flowinc  to  the  suction  pipe  by  build- 
ing wooden  sides  in  the  bottom  of  the  well  sloping  towar'l 
the  end  of  the  pipe,  roughly  in  the  form  of  an  inverted  pyra- 
mid. 

.■Ml  stones  larger  than  fi  or  7  in.  in  diameter  are  liable  'i 
lodge  in  the  pump  runner,  hence  must  be  screened  out  li  ■ 
fore  the  material  enters  the  sump.  The  first  plan  for  doin; 
th's  was  to  pass  the  material  In  Its  course  from  the  hoe  hox 
to  the  sump  over  crizzlies  or  screens  made  of  steel  bars  set 
in  7-ln.  snuares.  The  services  of  several  men  were  required 
to  keep  the  screens  from  clogging  and  to  assist  the  over- 
size rock  over  the  screens  and  into  the  bottom  dump  buckets 
set  at  their  lower  edge. 

The  installation  of  sump  No.  1  did  all  that  could  tiav" 
been  expected  of  it.  It  probably  did  at  least  as  much  work 
and  as  good  work  as  dredge  pumps  in  general  had  been  in 
the  habit  of  doing.  But  a  close  study  of  its  operation,  with 
n  particular  view  to  power  consumption,  output  and  all  fea- 
tures entering  into  the  rate  of  progress  and  cost  of  work 
revealed   various  possibilities   for  improvement. 

In  the  first  place  the  sump,  or  intake,  was  not  well  ai'ante-l 
for  passing  the  material  to  the  suction  pipe  of  the  pu-'p. 
The  gravel,  sand  and  clay  fell  into  an  inert  mass  at  the 
bottom  of  the  well  and  had  to  be  sucked  up  bv  the  water 
entering  the  suction.  The  materials  had  a  habit  of  piling 
up  until  the  mass  became  so  great  that  a  large  portion  of 
It  would  slide  down  and  bury  the  end  of  the  suction,  throw- 
ing a  sudden  throatful  of  "pudding"  into  the  pump,  over- 
loading It,  and  making  a  plug  in  the  pipe  lines  im-mlnenf. 

Then  again  the  suction  was  not  efficient.  The  pumps  In 
sump  No.  1  had  suction  lengths  of  IS  ft.  and  the  center  of 
the  suction  as  it  entered  the  pump  was  7  ft.  above  the  water 
level  in  the  sump.  The  pump,  while  operating,  showed  in 
in.  of  vacuum,  equivalent  to  18  ft.  of  head.  The  loss  of  head 
in  the  suction  pipe  was.  therefore,  about  11  ft.  This  was 
flue  in  part  to  velocity  head,  and  in  part  to  the  friction  in 
the  pine,  due  to  its  length  and  curvature  and  to  the  shape  of 
its  intake  end.  The  net  result  of  this  type  of  sump  well  and 
of  suction  pipe  was  that  unnecessary  power  was  used,  prog- 


ress was  limited  and  •plugs"  in  the  pipe  line  were  not  in- 
fre<iuent.  The  latter  were  a  particular  annoyance,  necessi- 
tating, as  they  did.  an  entire  sliiil-down  of  the  hydraulic  till 
operations  while  the  pipe  line  was  disconnected  and  cleared, 
an  operation  frequently  involving  several  hours. 

.■\nolher  objection  to  the  lirst  installalion  was  the  neces- 
sity of  iiriming  the  pump  before  starting  again,  after  ever'-- 
shut-down.  While  ordinarily  this  was  not  a  dlHlcult  opera- 
tion, occasionally  sand  WDUld  collect  in  the  injector,  which 
would  have  to  be  cleaned  out  In  lhi>  aggregate,  delays  from 
priming  amounted  to  a  considerable  loss  of  time. 

.-\s  the  embankment  of  the  dam  reached  higlier  elevalion.' 
and  the  length  of  discharge  pipe  materially  increased,  the 
additional  pressures  required  at  the  dredge  pumps  to  move 
the     iriaiiiial      became     strikingly     apparent.     These     high 
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Fig.   1 — First    Sump    Layout    Englewood    Dam. 

pressures  were  found  to  be  due.  not  only  to  the  Increased 
head,  but  to  the  coarseness  and  gritty  character  of  the  ma- 
terial from  the  borrow  pits,  which  while  rendering  it  excel- 
lent from  the  viewpoint  of  building  a  safe  dam,  gave  a  very 
high  friction  factor  and  greatly  increased  the  resistance  to 
pumping  through  long  pipe  lines.  It  became  apparent,  there- 
fore, that  it  would  be  expedient  to  construct  additional  plants 
located  at  higher  elevations  and  closer  to  the  particular  por- 
tion of  the  dam  each  would  be  called  upon  to  build.  With 
the  decision  to  construct  additional  pumping  installations 
came  the  opportunity  to  incorporate  in  them  such  improve- 
ments as  had  suggested  themselves  in  studying  the  behavior 
of  sump  No.  1.  Sumps  Nos.  2  and  .",  have  now  been  con- 
structed and- operated  and,  as  the  latter  is  the  latest  model, 
this  description  will  be  confined  to  that  layout.  It  Is  shown 
in  Fig.  2. 

The  first  radical  change,  however,  came  during  the  opera- 
tion of  sump  .\o  1  and  consisted  of  abandoning  the  use  of 
flat,  .sloping  screens  to  eliminate  the  oversize  rock  and  sub- 
stituting for  them  cylindrical  revolving  screens.  These  screens 
are  12  ft  long.  4  ft.  in  diameter,  are  pierced  with  7-in.  cir- 
cular hole.«  and  set  to  a  pitch  of  ',4  in.  to  the  foot  They  are 
revolved  at  a  rate  of  7',4  R.  P.  M,  by  7^4  HP.  electric  motors. 
The  material  enters  from  the  hog  box  at  the  upper  end  of 
the  grizzly,  the  acceptable  sizes  fall  directly  into  the  sump 
and  the  oversize  passes  to  the  lower  end.  from  which  it 
drops  into  a  standard  12-yd.  dump  car  to  be  hauled  awav. 
To  reach  out  over  the  car  a  R-ft.  extension,  flaring  to  ."i  ft. 
diameter,  was  put  on  the  lower  end  of  the  grizzly. 

The  position  of  the  dredge  pumps  was  also  changed  in 
the  later  installations.  In  the  original  layout  the  pumps 
were  set  7  ft.  above  the  water  level  In  the  sump  and  had 
suctions  18  ft.  long.  In  the  new  layout  the  pump  was  set 
S  ft.  below  water  level.  The  result  is  thai  the  pump  is  al- 
ways primed  ready  for  operation.  The  pump  suction  pipe  is 
straight  and  horizontal,  .'i  ft.,  r,  in.  long.  As  the  sump  end 
the  entrance  to  it  is  given  a  hellmoulh  shape  to  eliminate 
contraction  of  the  entering  jet.  The  supply  pipe  bringing 
the   return   v.ater  from   the  core-pool    (the  circulation   in   the 
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pumping  luyoul  being  a  closed  system,  piiiups  to  pool  and 
back  again  I.  Is  In  a  direct  line  with  the  pump  suction.  Thu.- 
the  Uow  is  straight  from  the  return  supply  into  the  pump 
suction.  Between  the  two  is  a  short  open  topped  conduit 
in  line  with  both,  into  which  the  material  from  the  hog  box 
is  dropped,  as  detailed  in  the  next  paragraph.  Loss  of  energy 
at  the  pump  suction  is  by  these  means  materially  reduced. 
tests  showing  a  loss  of  head  of  about  ::  ft.  as  against  11  ft. 
In  the  old  sump,  a  saving  of  8  ft.  Stated  otherwise,  and  ap- 
plied to  our  particular  problem  here,  this  means  that  the 
millions  of  cubic  yards  of  mixture  of  earth  materials  and 
water  remaining  to  be  pumped  will  require  to  be  pumpei 
through  $  (t.  less  height. 

Another   modification   of   the   original    plant,    in   sump    No. 
li.   was   In    the   design   of  the   sump.     In   general,   the   sump 


In  the  old  layout  the  discharge  pipe  left  the  pump  hori- 
zontally, necessitating  a  bend  up  the  slope  of  the  dam.  In 
the  new  design  the  pump  was  set  at  an  angle  of  27°  with 
the  horizontal,  enabling  the  discharge  pipe  to  be  laid  with- 
out bonds.  In  this  arrangement  of  suction  and  discharge 
the  only  deviation  from  a  straight  line  occurring  in  thfl 
course  of  the  pumped  material  from  the  sump  up  to  the 
side  of  the  dam  takes  place  in  the  pump  itself,  incidental 
to  the  centrifugal  pumping  operation,  consequently  frictional 
resistance  and  wear  are  reduced  to  a  minimum. 

In  the  operation  of  a  dredge  pump  discharging  through 
long  pipe  lines  it  is  of  the  utmost  importance  that  the  pump 
operator  be  continually  informed  as  to  the  conditions  of  flow 
in  the  suction  and  discharge,  with  particular  reference  to 
the    load    of    suspended    materials    being    carried.      Standard 
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"Ig.  2 — Improved    Dredge    Pump   La/out   at    Englewood    Dam. 


I*  In  the  shape  of  an  inverted  pyramid,  collecting  the  ma- 
terial as  It  drops  from  the  revolving  screen  and  concentrat- 
ing It  at  the  bottom.  The  bottom  of  the  sump  is  fashioned 
Into  the  shape  of  a  horizontal  circular  conduit.  21  in.  in 
"  '■  open  at  the  top.     One  end  of  this  conduit  receives 

r  from  the  supply  pipe  and  the  other  end  discharges 
ii:i..  r;,..  .Hteel  bellmouth  leading  to  the  suction  of  the  dredge 
pomp.  It  Is  In  Its  passage  through  this  conduit  that  the 
load  of  earth  materials.  The  effect  is  of 
•  el.  and  clay  into  a  swiftly-moving  stream 
'I  -xar.  r  I  w-  I'lvantage  of  this  method  over  that  originally 
In  tise  Is  at  once  apparent.  It  will  be  remembered  that  in 
sump  No  1  the  earth  materials  eame  to  rest  in  the  bottom 
of  the  sump  and  that  the  suftlon  from  the  pump  was  called 
npon  to  create  sufTlolpnt  velocity  from  still  water  to  move 
this   material   up   into   the   pipe.     And   that  material   had   to 


enter  a 
tlon   Ins 
the 
Of    I 


pipe  end.  with  all  Its  attendant  contra.; 
jet.  In  the  new  type  of  stimp.  however, 
'^  from  the  return  pipe  with  a  velocity 
nd.  This  velocity  Is  largely  conserved 
in  tnr  ronrji.it  fcrmiiig  the  bottom  of  the  sump,  thereby  giv- 
ing the  pnmp  jn.it  that  much  of  a  boost. 


pressure  and  vacuum  gages  can  be  relied  upon  to  a  certain 
extent,  coupled  with  an  ammeter  for  electrical  consumption, 
to  indicate  conditions.  The  vacuum  gage  w-ill  tell  when  the 
suction  is  becoming  clogged.  The  pressure  gage  gives 
warning  of  heavy  loads  in  the  discharge  line.  But  these  in- 
dicators alone  were  not  sufficient  to  prevent  plugs  in  the 
pipe  line,  as  proved  time  and  again  by  bitter  experience. 
To  solve  this  problem  the  indicating  device  described  in  th" 
caption  to  Fig.  .3  was  tried,  and  proved  to  be  a  distinct  ad- 
vance over  anything  heretofore  used.  Its  operation  was 
very  satisfactory,  but  it  involved  long  electrical  circuits  run- 
ning to  the  ends  of  the  pipe  lines,  and  required  removal  and 
resetting  for  each  new-  length  of  pipe  added.  Moreover,  it 
had  very  little  range,  indicating  only  that  the  actual  flow- 
was  equal  to  or  greater  than  a  particular  discharge  for  which 
it  was  set.  How  much  it  exceeded  this,  or  by  how  much 
if  fell  short  could  not  be  told  at  the  pumps.  At  sump  No.  C 
however,  a  device  has  been  put  into  service  which  meets  the 
ob.iections  to  the  former  indicator  and.  in  addition,  gives 
full  information  as  to  conditions  at  all  workinp;  stages  of 
flow.  It  indicates  the  water  level  In  the  sump,  and  thus  the 
working  conditions  in  the  pump  line,  as  follows: 
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Jn  the  defclgn  of  the  plant  the  sire  of  sump  was  made 
such  that  the  water  level  respond>;  nadily  to  the  demands 
of  the  pump.  In  operation,  the  valve  in  the  return  pipe  from 
the  core  pool  Is  opened  to  the  point  giving  the  proper  flow 
am,  determined  by  trial.  With  an  tniual  feed  of  solids  from 
the  hog  box  a  speeding  up  of  the  pump  causes  a  correspond- 
ing lowering  of  the  water  level  in  the  sump.  Conversely, 
decreasing  the  speed  of  the  pump  caii.-ies  the  level  of  the 
water  in  the  sump  to  rise.  With  a  constant  speed  of  pump, 
increased  feed  of  solids  from  the  hnn  box  causes  the  wate' 
In  the  sump  to  rise  and  decreased   (■■►■d  allows  It   to  lower. 

In  actual  practice  the  pump  operainr  knows  that  if  the 
water  In  the  sump  rises  and  the  pres.-;ure  page  shows  in- 
creased pressure,  at  the  same  time  that  the  ammeter  shows 
decreased  electrical  current,  hi.-!  discharjre  line  is  being  heav- 
ily loaded  If.  on  the  other  hand,  the  water  level  In  the 
sump  lowers  while  the  pressure  gase  shows  decreased 
pressure  and  the  ammeter  indicates  increased  power  con- 
sumption then  he  knows  that  the  pump  i,«  handling  less  solid 
material.  It  Is  upon  these  phenomena  ihat  the  warning  d''- 
vlce  is  based.  It  is  necessary  only  to  keep  the  pump  man 
rontinuall\  informed  of  the  fluctuations  of  the  water  level 
In  the  sump  and.  with  his  gages,  he  can  tell  for  a  certainty 
what  Is  taking  place  The  immediate  warning  comes  from 
the  water  level  in  the  sump:  the  gages  simply  explain  the 
cause  of  the  fluctuation. 

It  was  found  by  trial  that  the  fluctuations  of  the  water 
level  In  the  sump  for  ordinary  working  conditions  were  con- 
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FlQ.   3 — Electrical    Indicator   for    Dredge    Pipe. 

Dla^ramatlc  sketch  of  Its  attachment  to  the  pipe,  but  not  sho'v- 
Ins  the  clumps,  la  shown  in  the  upper  right-hand  corner.  Th<- 
wood  block  above  Is  screwed  to  an  Iron  plate  bent  to  the  curie 
of  the  pipe  and  clamped  to  It.  The  working  piece  Is  the  thin 
dlaisonal  metal  plate  at  the  left,  hinged  to  the  top  edge  of  the 
block.  The  lower  part  of  this  dips  Into  the  stream  discharging 
from  the  pipe.  a«i  shown  In  the  upper  right-hand  comer.  The 
forcf  of  the  stream  keeps  the  upper  part  of  the  hinged  plate  In 
electrical  contact  with  a  metal  point  attached  to  the  glass  In- 
sulator. When  the  discharge  slackens  the  lower  part  of  the  plate 
drops  by  its  ow-n  weight  and  the  contact  Is  broken.  An  electric 
lamp  In  the  pump  house,  which  Is  In  the  electrical  circuit,  then 
goi-.v  out,  warning  the  pump  man  that  the  discharge  has  slackened 
to  the  danger  point,  indicating  an  incipient  "plug"  or  storpage  of 
the  dredge  pipe  by  the  suspended  earth  materials  which  It  carries. 
The  pump  man  then  throws  more  power  into  his  dredge  pump 
motor,  breaking  up  the  Incipient  plug  and  driving  It  on  to  the 
discharge  outlet.  This  device  worked  well,  but  did  not  Indlcnte 
how  near  the  critical  point  of  "plugging"  had  been  reached.  The 
new  syj^tem  descrit>ed   in   the  article   corr<'ct<<   these   shortcomings. 


fined  to  the  top  2  ft.  When  the  >,.\.,\.  ..j.»  full,  danger  of 
a  "plug"  was  Impending:  when  the  wafer  level  was  2  ft. 
down  from  the  top  the  pump  was  not  handling  all  the  solids 
of  which  it  was  capable  and  it  was  up  to  the  monitor  men 
to  sluice  in  more  muck.  (In  practice  the  monitor  men  have 
instructions  to  flush  the  material  into  the  sump  as  fast  as 
they  can  unless  warned  off  by  the  pumpman.)  It  was  de- 
cided that  Indications  of  the  water  level  should  be  shown 
to  the  pumpman  at  6-ln.  intervals.  To  do  this  0  gage  solid 
copper  wires,  S/16  In.  in  diameter,  were  suspended  vertically, 
the  bottom  of  one  being  at  the  level  of  the  top  of  the  sump, 
the  bottom  of  another  being  2  ft.  below  the  top  of  the  sump. 


and  three  others  ranged  equally  between  These  wires  were 
connected  in  circuit  with  incandescent  bulbs  iu  siM-kets  on 
the  control  board  in  the  pump  house,  oue  above  another  iu 
the  same  relative  positions  as  the  terminals  to  which  they 
were  attached.  To  protect  the  eyes  of  the  pump  runner 
from  the  glare  of  the  lamps  the  whole  are  incased  in  a  box 
with  a  giound  glass  front,  the  top  compartment  being  red 
to  Indicate  the  danger  warning.  The  top  circuit  is  also  con- 
nected to  a  lamp  on  the  giant  to  give  the  monitor  man  warn- 


Fig.    4 — Discharge    End    of    Dredge    Pipe    Line,    Showing    Indicator, 

ing    when    the   sump    is    full   and    feed    should   be   slackened. 
The  arrangement  of  this  device  is  shown  in  Fig.  2. 

As  to  the  efliclency  of  the  new  installation  of  dredge 
pumps  a  few  figures  may  be  cited.  Last  year,  from  sump  No. 
1.  the  maximum  output  from  one  pump  In  a  10-hour  shift 
was  239  12-yd.  cars  and  from  two  pumps  In  the  same  time 
383  cars.  This  season,  .ilO  cars  have  been  pumped  with  one 
pump  in  one  shift  to  date,  totaling  4.590  cu.  yd.  The  rate 
of  pumping  was  5S  cars,  or  522  cu.  yd.  per  hour,  the  actual 
running  time  being  S  hours,  4.s  minutes.  The  amount  was 
limited  only  by  what  the  draglines  could  excavate  How 
much  the  pumps  can  handle  is  not  known,  excepting  that 
on  May  17  one  pump  operated  for  4  hours  and  51  minutes 
at  the  rate  of  64  cars  per  hour,  when  the  supply  of  material 
gave  out. 


New  Percentage  of  Income  for  Chapters  of  A.  A.  E. — A') 
order  promulgated  as  of  Aug.  1  by  the  board  of  directors  of 
the  American  Association  of  Engineers  and  effective  Sept.  1, 
provides  for  a  new  percentage  of  Income  allotted  to  the  chap- 
ters of  the  association.  The  order  was  issued  under  author- 
ity of  a  resolution  adopted  at  the  recent  convention  providing 
that  until  the  next  convention  the  directors  may  promulgati^ 
working  rules.  Chapters  with  COO  or  more  members  will  re- 
ceive GO  per  cent  of  the  entrance  fees  and  dues  received  from 
members  of  the  association  residing  in  their  respective  ter- 
ritories. Such  ch.ipters  will  constitute  one  of  four  classes 
Into  which  chapters  are  to  be  divided  on  the  basis  of  mem- 
bership and  assumption  of  duties.  This  class  of  chapters  will 
handle  employment  service,  qualification  committee  work, 
and  other  local  activities.  They  will  maintain  offices  and 
paid  employes.  Chapters  comprising  the  other  three  groups 
win  receive  a  percentage  of  Income  carrying  from  50  per  cent 
to  35  per  cent,  depending  upon  the  size  and  duties  assumed. 
Chapters  with  from  350  to  600  members  will  get  50  per  cent 
and  will  maintain  offices  with  paid  secretaries  or  managers. 
Chapters  with  from  100  to  .350  members  will  get  40  per  cent 
of  Income  and  will  have  paid  stenographic  help.  Chapters 
with  less  than  loO  members  will  receive  35  per  cent  of  the 
Income  and  will  function  on  volunteer  help  only.  This  order 
will  be  effective  unless  protested  by  chapters  of  the  associa- 
tion comprising  1,500  or  more  members.  The  same  order 
carries  with  it  an  Increase  of  dues  for  all  members  except 
student  members  to  $15  per  annum,  an  advance  of  $5  over 
present  dues,  effective  Jan.  1.  1921.  It  Is  expected  that  at 
least  20  chapters  of  the  association  under  these  provisions 
will  be  able  to  engage  full  time  paid  secretaries.  In  addition 
to  the  five  district  secretaries,  the  association  already  has 
pold  employes  In  several  chapters. 
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Distribution  Sheets  of  Contractor's  Accounting  System 


The    comniluee    on    .Methods    of    the 
with  a   view   to  the  development  of  a 
the    rommittee    has    published  in  the  J 
of  the  association,  whose  accounting  sy 
sheets  are  as  follows: 


As.sociiited  General  Contractors  of  America  is  now  conducting  an  investigation 
standard  cost  accounting  system  for  general  contractors.  As  a  step  in  this  study 
uly  3  Bulletin  of  the  association  the  distribution  sheets  of  one  of  the  member-; 
stem  has  been  found  to    be    both    practicable    and    accurate.      These    distributiou 


Iti'in 

No. 

1. 

3. 
4. 


10. 

n. 
II. 

IS. 

u. 

15. 
IS. 

1". 

IS. 

19. 

20. 
21. 
22. 
23. 
24. 
2S. 
2S. 


SO 
31 
32 
33. 

•»4. 

jr.. 

3fi. 
37. 
3*. 
39. 
40. 
41 
4." 
43. 
II. 
45. 
4C 


SI. 
.12 

SI 

llpm 
So. 


DI»trlbutlon    Sheet   "A" 
iloniTiit    li.-iiis. 
Class  of  work. 

Sup*rlinendent  and  a.«=lstanl. 

Field   enBlncers. 

Field  dmuKhtsmen. 

Timekeepers,  checkers  and  mes-sen- 
sers. 

Walrhmen. 

Telephone   and    telegraph. 

SlntloneO'- 

Expre.s-oase. 

Miscellaneous    and    petty    cash     ex- 
penses. 

Permits   and    fees. 

Fire    and    tornado    Insurance. 

Liability  Insurance. 

Fuel     lubricants    and    waste. 

Temporary   public  utility  sen,lce. 

Temporary  plplnK. 

Temporary  wiring. 

Removing  public  utility  obstructions. 

LoadinK    equipment    at    contractors 

yard. 
TransportinB  equipment  to  and  from 

Job. 
Equipment  rentals. 
E.iulpment  major  repairs. 
Equipment  minor  repairs. 
Tool    account— charges    less    credits. 
Black.«mlthinB    (no   shoeing). 
Special    facilities. 
Temporary   structures. 
Assumable    railroad    expenses. 
PrayaKe  of  materials   and   supplies. 
Travelins  expenses. 
nupeditlnK    shipments. 
Weather   hazard. 
Bond. 

lA-gal   expenses. 

Estimating  and  bidding  expenses. 
Safety   work. 

Medical    and    nursing  aid. 
Intere.it    during    construction. 
Ouarantees. 

General  office  expenses. 
Oeneral  office  draughtsmen. 
General  office  salaries. 
Patents  and    royalties. 
Profit. 

Property  damagps. 
Flood    protection. 
l>abor  procurement. 

T.  »!.«. 

1   requirements, 
.v.ince    for  delays. 
.mr.ase  in  freight    costs. 
Increa.'e  m  labor   costs. 

islon    and   commissary. 
I  lion  of  labor. 


Dlttributlon    Sheet    "B' 

Preparatinn    of    Site 

Class  of  work. 


;ind  stumpage. 
I -am    shovels. 
li>l.     •;r«<linK  »tlh     elevating   graders. 
IftS      Orn'Une  with  wh«'eiors    and 
lal»or. 


slips 


109. 
I  to. 
111. 
113. 
111. 
IIS. 

MR. 
IIT. 
US. 
119. 
120.     Kublic  road   building. 


'I    iihtiirint;. 


;rikikiient    railroad    tT-roi.' 
permanent         rail- 


rmanent    railroad    tracks. 


121. 
122. 

i;:t. 

121. 
1J5. 
126. 
127. 
12S. 
12;>. 
130. 
131. 
132. 
133. 
1.34. 
135. 
136. 
137. 
138. 
139. 
140. 
HI. 

Item 
No. 
200. 
201. 

202. 
203. 
204. 
205. 
206. 
207. 
20S. 
209. 
210. 
211. 
212. 
212. 
213. 
214. 
215. 
216. 
217. 
21S. 
219. 
220. 
221. 

*>99 


Item 
No. 

300. 
301. 
302. 
.'103. 
304. 
305. 
306. 
307. 
30S. 

309. 
310. 
311. 
312. 

313. 

314. 

31.-. 
316. 

HI  7. 
3  IS. 
319. 
!20. 
321. 
?.22. 
323. 
321. 


T.Miiponiry   drainage  pipe  sewers  to 

7  feet. 
Permanint   drainage. 
Drain-tilinB     sewer    building    to     7- 

foot    depth. 
Sewer    building    (no    depth    limit). 
Wrecking  structures. 
Blasting  with   explosives. 
Drivers  on   company  teams. 
Chauffeurs   on   company   autos. 
Hired    teams. 
Building  raising. 
Building  moving. 
Salvage  operations. 
Drill   borings. 
Steam  heat  mains. 
Water  mains. 
Refrigerating    mains. 
Gas  mains. 
Electric   conduits. 
Oil   mains. 
Pneumatic   tubes. 
Irrigation    pipe. 

Distribution    Sheet   "C" 
Kxc.'ivation    Worlx. 
Cla.ss  of  work. 
Earth  excavation  of  cellars. 
Earth  excavation  of  basements      to 

12  feet. 
Earth  excavation  of  footings. 
Shale  and  loose  rock  excavation. 
Bi-acing    banks. 
Shoring  adjoining  structures. 
Underpinning    adjoining    structures. 
Pumping. 

Temporary   runways. 
Open   well  excavations, 
BuiUiinss   for  caisson.*. 
Pneumatic  pressure  \vorl\. 
Moving  excavating  equipment. 
Moving  team   camps. 
Moving  stablemen. 
Powder  men. 
Hauling    surplus. 
Dumping  expense. 
Backfilling, 
Handling  quicksand. 
Pile   driving. 

Handling  frozen   material. 
Tunneling, 
Railroad  cnnstruction — cuts  and  fills. 

Distribution   Sheet  "D" 
Concrete    and    Materials 
Class  of  work. 

Concrete  silos. 

Concrete  bridges. 

Concrete  reinforced    buildings. 

Concrete  grain    elevators. 

Concrete  dams. 

Monolithic   buildings. 

Concrete,  foundations    for    buildings. 

Concrete  retaining    wall.*. 

Concrete  culverts       (under       20-foot 
span). 

Sand    and    gravel    digging. 

Quarrying    and    cru.shing. 

Stone   crushing  only. 

Erection    and    removal    of    concrete 
plant. 

Erection  and  removal  of  ciiutes  and 
towers. 

Erection    and    removal    of    material 
handling  plant, 

Unloading  and  hauling  sand, 

I'nioadlng-and  hauling  gravel       ma- 
cadam. 

Unloading  and  hauling  cement. 

Unloading  and  hauling  brick. 

Unloading  and  h.auling  lime. 

Unloading  and  hauling  rui)ble-stone. 

Unloading  and  hauling  cut    stone. 

Unloading  and  hauling  hollow  stone. 

Unloading  and  hauling  cinders. 

Unloading  and  hauling  sawdust. 


325, 

326.  Material  storage  and   rehandling. 

327.  Concrete   power  mixing. 

328.  Distriliuting  concrete. 

329.  Surfacing  concrete. 

330.  Framing   concrete    forms. 

331.  Handling    column    forms. 

332.  Erecting  wall   forms, 

333.  Erecting  beam  forms. 

334.  Erecting  slab   forms. 

335.  Erecting  stair  forms. 

336.  Removing  and   cleaning  forms. 

337.  Cinder   fill. 

338.  Cinder  concrete. 

339.  Heating  concrete  materials. 

340.  .Heating  protection   for  structure. 

341.  Precast    concrete. 

342.  Concrete    chimneys. 

343.  Fireproof   floor   constructions. 

344.  Concrete  and  metal  lath  walls. 

Distribution  Sheet  "E." 
Item  Trowel     Work. 

No.  Class  of  work. 

400.  Brick    handling    plant, 

401.  l^aying   brickwork. 

402.  Carrying  and   hoisting   brick, 

403.  Enamel    brickwork. 

404.  Face   brickwork. 

405.  Mixing   and    handling   mortar. 

406.  Terra    cotta    work. 

407.  Wall  coping. 

403.  Pointing    brickwork. 

409.  Hollow  tile  floors. 

410.  Hollow  tile  partitions, 

411.  Plaster    block    partitions. 

412.  Cut    stone    work. 

413.  Cutting   stone    in    place. 

414.  M.irble    work. 

415.  Interior    plastering. 

416.  Exterior  stucco   work, 

417.  Mantle    setting. 

418.  Granitoid   work. 

419.  Finishing  floors. 

420.  Finishing   b.ises. 

421.  Tile    installation, 

422.  Mosaic   work. 

423.  Applying  floor    hardening. 

424.  Asphalt    laying. 

425.  Applying  floor  mastics, 

426.  Applying  floor  tiling. 

427.  Applying  wall    tiling. 

428.  Erecting    rubble    masonry. 

429.  Briclc  or  tile  chimneys, 

430.  Lining  smoke  stacks. 

431.  Light     prisms. 

Distribution   Sheet  "F." 
Item  Woodwork. 

No.  Class  of   work. 

500.  Woodworking  plant. 

501.  Framing   timbers, 

502.  Erecting    timbers. 

503.  Setting  grounds. 

504.  Setting  frames. 

505.  Hanging   windows   and    doors. 

506.  Interior    trim. 

507.  Laying    sub-flooring. 

508.  Laying  top    flooring, 
509."  Interior   partitions. 

510.  Stair    building. 

511.  Applying   hardware, 

512.  Wood    block    flooring, 

513.  Setting  fixtures. 

514.  Roof  sheeting. 

515.  Roof  crickets. 

516.  Platforms  and  canopies. 

517.  Bridgework. 

518.  Wood    lathing. 

519.  Silo-erection. 

520.  Hot    house   erection. 

521.  Tank    erection, 

522.  Scaffolding, 

523.  Dumbwaiters. 

524.  Weather   strips. 
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5:;5.  Show  casts. 

52<i.  Paniuet  floor  laying. 

627.  Wooil  pre»i-r\lnr.  etc. 

5l'$.  Jobbing  work  on  building. 

Oittrlbution  Sheet  "G." 
Itini  Mital    Wuik. 

V'o.  Class  of  work. 

Iron   Structural   Erection. 
L«-ii.H  than  two-story. 
!      Where     tlmt     two     stories     require 

members  6  tons  or  less. 
60J.     Where    llntt    two    stories    require    C 

lo   15  tons. 
(03.     Where    llrsi    two    stories   require    13 

to   20   Ions. 
«(M.     Where  first  two  stories  require  over 

20  tons. 
COS.     Steel   erection    plant. 
(M.     I'nIoailtnK    xtructural    steel. 
(07.     (.'nloadlng  reinforcing   steel. 
(Og.     Hauling  steel. 
(09.     Krecilng    structural    steelwork. 
(10.     Klvi'ilng  .structural   steelwork. 
(II.     ReniliiiK   relMfiircIng   steel. 
(II.     riacliig  reinforcing    steel. 
(l^t.     Placing  Inserts    anti    spacers. 
(14.     riacing  anchor  bolts. 
(15.     Oxy-acetylene  cutting  and  welding. 
(1(.     Metal  tanks,  exterior. 
(17.     Metal  tanks,  interior. 
(It.     Corrugated    covering. 
(19.     Unti'ls.    sills   and  Jambs. 
(20.     Steel   sheet   piling. 
(21.     Kniss   and    bronze    wnrk. 
m.     tolling  doom. 
>'23.     Sliding  floors. 


•J24.  Hinged   doors. 

625.  Setting  metal  sash  and  frames. 

t;2S.  Ornamental  Ironwork. 

627.  Stair   railings    and    Imlconles. 

<:2S.  Sheet  metal  Hushing  and  conductors. 

629.  Sheet    metal    skylights. 

630.  TInsmlthlng. 

6:tl.  Sheet  metal  routing. 

632.  Sheet  metal  lire  doors. 

6o3.  Sntokestacks. 

6:14.  .Metal    rooting. 

t'.'!5.  l-'jre  escapes. 

<:.ii>.  .Mi'tal  lockers  and  furniture. 

'Vi'.  .Metal  lathing. 

63V.  Iron   store   fronts   lalteratlons). 

639.  Krecting   gasholders. 

640.  I'rlson    vaults   and   cells. 

641.  I-Ire  or  burglar  proof  vaults. 
612.  lirldge   building. 

643.  Lightning    ro<l    erection. 

614.  .Metal  shutters    (exterior). 

61j.  Metal  ceilings. 

646.  <'<ip|iersinllhlng. 

647.  Wire    wiirk    Interior. 

Distribution  Sheet  "H." 
Ileni       liisiallatlun    of    If^iulpment. 
No.  Cla-'iH  of   work. 

700.  Klevator   Installation. 

701.  Klectrlcnl  eciulpment. 

702.  Eleclrli^  power  plant. 

703.  Fui^ace    Installation. 

704.  Boiler    Installation. 

705.  Ventilating. 

706.  Steam    piping. 

707.  Sprinkler. 

708.  Vacuum    cleaning. 


7"!t.  MillwiiKht   work. 

71U.  Installing    inachhiery. 

711.  Iiisiallliig    ci.nveyors. 

712.  Installing    cranes. 

713.  I'onipressed   ulr   Installation. 

714.  farrier    systems. 
.715.  I'lumbliig. 

716.  Cas    Installation. 

717.  fual    unil    ash    conveyors    (InterlM  ». 

718.  L'oMVeyiirs    and    hoisting    appanilus 

(Interior). 

719.  RefrlgeratloM  machinery  Installation. 

720.  EngliK'   Installation. 

721.  Pump   Insinuation. 

722.  Aut<imailc   stoker. 

723.  l.eallitr   belting. 

Olltributlcn    Sheet    "I." 
Item  l-'inlshing     Work. 

.N'o.  I'lass  of  work. 

1.00.  Palntliig  structural   steelwork. 

801.  Painting  lailldlnKs. 

S02.  'Ilaxlng 

vna.  Paper   routing. 

Mi4.  Slal>'    II nd    tile    nKiHnK. 

SOS.  Special    tl<iiirlng. 

(>06.  Paper    hanging. 

Ml7.  l>ecoratinu. 

808.  I'pholsterlng. 

809.  Floor  surfacing  by  electric  machine. 

810.  Waterpriiiitlng. 

HI.  Cleaning    outside    surface    of    build- 
ings. 

M2.  Plaster   hoard. 

t'I3.  Sign   pnlntlng. 

814.  Cleaning    premises. 


Prolonging   Life   of   Electric   Rail- 
way Track 

In  view  of  the  prevailinR  high  prices  for  labor  and  ma- 
.rial,  electric  railway  companies  have  felt  the  urgent  nee.l 
of  taking  such  means  as  appear  feasible  to  prolong  the  llf? 
of  existing  tracks,  rather  than  be  forced  to  rebuild. 

Ill  a  review  of  the  modern  methods  of  prolonging  track 
life.  Mr.  fc:.  A.  HofTnian.  Kiigineer  of  the  WilkesBarre  (Pa.) 
Railway,  presented  some  interesting  facts  in  a  paper  befor'^ 
the  F'enns.vlvanla  Street  Railway  Association.  The  follow- 
ing  Is  an   abstract   of  the  |)aper. 

Consideration  will  be  given  Hrst  to  a  section  of  double 
track  laid  with  hea\y  rail  and  substantial  plain  or  contin- 
uous joints  on  a  substructure  apparently  in  good  condition 
and  surrounded  with  paving  also  in  fair  shape,  but  with  the 
receiving  rail  sliKhtly  depressed,  so  that  a  sliEht  •pound" 
has  developed,  which  If  allowed  to  continue  will  surely  de- 
stroy the  joint;  the  joint  plates,  however,  are  still  tight. 
.A  few  years  ago  the  method  of  treating  Ibis  condition  would 
have  been  to  grind  off  the  high  rail  for  a  distance  of  a  foot 
or  more  from  the  joint,  thus  forming  a  gentle  incline  to  th-^ 
low  rail. 

The  modern  treatment  consists  of  applying  steel  with  an 
arc  welder  to  the  head  of  the  low  rail,  building  it  up  slightly 
hlgh»r  than  the  high  rail  for  a  foot  or  more  from  the  Joint 
and  then  grinding  (lush  with  the  high  rail  at  the  joint  and 
gradually  slopping  to  the  low  rail.  This  avoids  crinding 
awav  the  rail  head  and.  If  the  welding  is  skillfully  done,  re 
quires  much  less  grinding.  Sections  of  track  on  our  nropert.<f 
treated  In  this  manner  four  or  five  vears  ago  are  still  in  ex- 
cellent condition,  and  the  remarkable  fact  is  that  the  rccei.-- 
ing  rail  has  not  again  become  depressed.  Apparently,  the 
rails  have  "found"  a  bearing  on  the  continuous  joint  plate-i. 
These  tracks  are  from  12  to  l.i  years  old  and  subjected  to 
a  10-n:lniite  headway  of  heavy  suburban  cars  running  at 
ccmpaiatlvely  high  speed,  yet  this  treatment,  costing  not 
more  than  $ino  per  mile  Is  practically  the  only  nialntenanco 
which    has    been    required    during    that    time. 

In  an  extreme  case  where  the  rail  ends  are  badly  battere'l 
or  broken  out  for  several  inches  and  the  joint  plates  are 
hopelessl.\  worn  but  the  ties  and  the  pavement  between  ani 
outs.de  the  rails  are  in  fair  condition  and  cood  for  several 
years  it  is  certainly  most  desirable  that  the  life  of  the  track 
be  prolonged  until   such  time  as  the  paving  is  renewed,    (n 


this  case  the  most  satisfactory  plan  is  the  application  of  one 
of  the  sfveral  types  of  joints  especially  adapted  to  arc  weld- 
ing, the  lo«  joints  first  being  i-aised  to  as  true  a  surface  as 
liosslble  by  the  use  of  metal  or  wood  shims.  .After  the  joint 
plates  are  applied  the  battered  or  broken  portions  of  the 
rail  can  be  restored  by  the  arc  welder  and  the  whole  sur- 
face ground  smooth.  In  this  manner  on  our  properly,  irack 
which  a  few  years  ago  would  most  certainly  have  been 
scriM'I>f<l  has  been  restored  lo  a  verv  fair  operaline  condi- 
tion with  practically  negligible  maintenance  during  the  past 
two  years  and  Is  apparently  good  for  three  or  four  more 
years. 

As  another  example,  consider  a  section  of  open  track 
which,  having  been  In  service  for  many  years,  is  now  diffl- 
lult  to  maintain  and  noisy  owing  to  the  loose  parts  of  the 
Joints.  The  fishing  surfaces  of  the  plates  and  rails  are  wor^i 
so  badly  that  the  plates  come  in  contact  with  the  web  of 
the  rail,  and  the  Joints  when  tightened  or  even  when  newly 
bolted  become  loose  again  In  a  few  weeks.  Before  the  ad- 
vent of  the  electric  welder  new  Joints  would  have  bee'i 
purchased  and  applied  to  remedy  this  condition.  Now  the 
joints  are  removed,  built  up  and  ground  lo  a  proiier  fit  and 
replaced. 

On  a  mile  section  of  track  where  the  Joints  had  been  rs- 
slored  In  this  manner  nearly  live  years  ago  a  recent  inspec- 
tion revealed  not  a  single  loose  joint,  although  the  only 
maintenance  this  track  has  received,  aside  from  tie  renew- 
als, was  that  given  to  It  by  the  trackwalker.  In  this  In- 
stance the  rail  ends  were  built  up  where  battered  and  sur- 
faced with  B  flexible  shaft  grinder.  The  rails  have  been  in 
service  nearly  20  years  and  under  present  trafllc,  consl.st- 
Ing  of  a  lO-nilnute  headway,  are  apparently  good  for  20  inorii 
years.  Another  method  of  treating  open  track  is  to  well 
the  Joints,  expansion  joints  being  provided  at  Intervals  of 
about  hMt  ft. 

In  the  past  loose  joints  have  been  the  bane  of  the  main- 
tenance man's  life,  but  on  roads  which  have  conslstentiv 
followed  the  above  practices  loose  joints  have  ceased  to  be 
a  serious  problem.  Defective  joints  have  been  the  cause 
of  the  removal  of  many  miles  of  track  long  before  the  re- 
mainder of  the  rail,  lies  or  the  paving  were  worn  out  It 
has  been  accepted  almost  as  an  axiom  among  street  rail- 
way engineers  that  the  life  of  the  joint  was  the  life  of  the 
track.  The  life  of  the  joint  today  can  be  made  nearly  or 
quite  equal  to  the  life  of  the  rail. 
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rr-ii          /"•        4.       r    T     •             -1     \/f     «     in     f^t^n  i'lcuiTed.     "Lost    Time    Accidents"    are    also    referred    to    as 

1  ne     ^^OSl   in     injUrea     IVien     in     ^OIl-  TabuUtaWe    Accidents.-     That    is.    in    the    tabulating    and 

<ltrilPti(in    Onpnf  ions  classifying  of  accidents  and  ihe  preparation  of  accident  fri='- 

SllUCllini   vypciaiiv/iis  quency  and  accident  severity  tables  no  account  Is   taken  of 

By  F.  A.  DAVIDSON.  "No  Time  Lost  Accidents"  and    "Lost   time  Accidents"  only 

w.itinshnusp.  churcii.  Kerr  &  r,.iii|.;ii,v ,  N.w  York.  are  considered. 

The    advantages    of   accident    prevention    nietliods    in    con-  The  90  "Lost  Time  Accidents"  were  divided  as  follows: 

stroction   «ork  is  set  forth  in  an  intorestins  article  by  F.  A.  F;MmanVnt"pkVti.\idisabnYt"v  ■;.■:::.".■:;;::                                i 

Davidson,  of  Westlnghouse.  Church.  Kerr  &   Co..  in  a  recent  Causetl  loss  of  time  of  two  weeks  and  over  SS 

Issue   of   the   W.    C.    K.   quarterl.v.     In    his   article,    which    Is  Cal\reVloZl\'^l^%'^?Te.TkVo.%'7'^^^^^^^^ 

printed  below  in  abstract,  he  shows  that  by  proper  attentioa  — 

on   the   par'   of   men   and   superintendents   the   accident   rate  Total    00 

has  been  reduced  fully  ^0  per  cent.  The    total    working   time    lost    due    to   these    90    accidents 

Accident  Cost  to  the  Victim.— Before  procee'iin.i;  to  definite  amounted  In  addition  to  the  fatal  accident  to  a  total  of  1.731 

figures    It   might   be  well  to  consider  briefly  just   what  is  in-  working  days.     (Sundays  are  not  counted  as  working  days.) 

volved    In    the   cost    represented   in    Injuries    to    men.     First.  Expressed    in    terms   of   actual    wages    lost   these    accidents. 

there  Is  the  cost  to  the  individual.     Even  if  his  injury  is  not  without   taking  into  consideration   the  fatal   accident  caused 

severe  enough  to  cause  him  to  lose  any  working  time  he  suf-  a   loss  of  $!i.7".5. 

fers  more  or  less  discomfort  and  pain.  If  the  injury  is  se-  Accident  Freouency  and  Severity  Rate. — Prom  the  above 
vetre.  he  loses  working  time  and  his  Income  is  cut  off.  After  figures  it  is  possible  to  determine  a  definite  accident  fre- 
he  has  been  incapacitated  for  a  period  of  time  which  varies  quency  rate  and  an  accident  severity  rate.  The  basis  of  all 
In  different  states  but  averages  about  10  days  he  receives  rates  is  necessarily  the  number  of  men  exposed  to  the  risk 
compensation.  The  amount  he  receives  from  this  source,  of  accident.  Since  the  working  time  varies  the  time  factor 
however,  is  far  from  equalling  his  regular  income.  As  a  re-  must  be  reduced  to  a  standard  basis.  Therefore,  for  this  pur- 
suit. In  these  days  when  living  is  so  high  and  every  pennv  pose  an  arbitrary  unit  of  measurement  has  been  adopted  gen- 
counts,  the  man  and  his  family  have  a  hard  lime.  If  the  man  erallv  by  all  industries  known  as  the  "Full  Time  Worker." 
has  been  thrifty  he  sees  his  small  savings  dwindle  away.  Each  3.000  man-hours  per  year  represents  one  "full  time 
Plans  for  improving  his  circumstances  or  for  educating  hi.-»  worker."  To  calculate  a  yearly  accident  frequency  rate  for 
children  are  forced  into  the  discard.  If.  as  often  happens,  any  particular  concern  the  total  number  of  man-hours  worked 
the  Indivi.-lual  has  been  living  up  to  the  limit  of  his  income  and  during  the  year  is  divided  by  3.000.  which  gives  the  number 
has  nothing  put  aside  for  a  rainy  day.  he  and  his  family  may  of  "full  time  workers."  Then  since  the  total  number  of  ac- 
sutfer  severely  and  even  become  objects  of  charity.  Thus,  cidents  is  known  it  is  possible  to  establish  an  accident  fre- 
to  the  Injured  man's  physical  pain  is  added  worry  and  pos-  ouency  rate  which  is  usually  expressed  in  terms  of  the  num- 
slbly  the  sufferings  of  poverty  with  its  attendant  ills.  ber  of  lost  time  accidents  per  thousand  or  per  hundred  "full 
Cost  of  Accidents  to  the  Company.— Next,  there  is  the  cost  t'me  workers."  The  accident  severity  rate  is  usually  ex- 
to  the  company.  Whenever  a  man  is  incapacitated  on  the  job.  pressed  in  terms  of  the  number  of  days  lost  per  "full  time 
It  Is  necessary  to  replace  him  bv  hiring  another.  Often  and  worker."  By  this  method  it  is  possible  to  compare  the  ac- 
partJcuIarly  when  the  job  is  located  at  a  remote  point  or  heln  cident  records  of  different  industries  and  of  different  group-. 
Is  scarce  it  takes  two  or  three  days,  or  even  longer  to  find  i"  t''^  same  organization.  Based  on  the  records  for  the  first 
and  hire  a  suitable  man.  In  the  meantime  a  gang  of  men  tl»ree  months  of  this  year  W.  C.  Ks  accident  frequency  rate 
may  be  working  short  handed,  that  is  to  say.  below  maximum  's  1"2  Lost  Time  accidents  per  year  per  1.000  "full  time 
efficiency.     Furthermore,   even   when   a  new   man   is  hired   it  workers." 

takes  a  certain  length  of  time  to  break  him  in.  instnict  him  The  severity  rate  based  on  the  same  period  of  time  is  3.3 

In  his  duties  and  to  fit  him  Into  his  particular  place  in  the  or-  working  days  lost  time  per  year  per  "full  time  worker"  ex- 

ganlzation.     Thus,  the  replacing  of  an  injured  man  means  a  elusive  of  fatal  accidents,  of  which  there  was  one  during  th" 

certain,  if  not  a  self-apparent  loss  to  the  company.  first  quarter. 

Again,  it  Is  a  well  known  fact  that  whenever  a  serious  ac-  These  actual  figures  may  seem  impressive  to  those  who 
cident  occurs  on  a  job  there  is  a  distinct  lowering  of  the  ''•ave  never  realized  the  extent  of  accidents  in  construction 
morale  of  the  entire  working  force.  The  nerves  of  the  in-  '"'ork.  Thev  are  impressive  and  yet  It  is  a  fact  as  testified 
Jnred  mar's  fellow  workers  are  shaken  and  if  any  time  from  *"  ^>'  ^"'"'^  statistics  as  are  available  and  by  general  observa- 
a  few  hours  to  a  day  or  two  before  there  is  a  complete  re-  tions  that  W.  C.  K.'s  accident  rates  are  considerably  below 
torn  to  normal.  During  this  period  of  reaction,  there  is  a  ^^^  average  accident  figures  in  the  construction  field. 
de<>Ided  falling  off  In  the  amount  of  work  performed,  which  ^"^  *''®  ^^^'^  "f  convenience,  it  is  advisable  to  reduce  these 
all  told  results  In  a  considerable  loss.  Moreover,  every  ac-  yearly  rates  to  monthly  rates,  which  is  accomplished  by  sim- 
cldent  ca.«-e  has  a  direct  bearing  on  the  workmen's  compensa-  P'3^  dividing  by  twelve.  That  is.  3.000  man-hours  divided  by 
tlon  Insurance  rates  which  the  company  must  pay  '2  yields  250  man-hours,  which  represents  one  monthly  Full 
As  the  number  of  accident  cases  is  large  In  the  construe-  Time  Worker.  The  total  number  of  man-hours  worked  on 
tlon  Indusfrv  the  rates  are  correspondingly  high.  Each  indl-  ^  ^°^  during  a  month  divided  by  250  gives  the  number  of  Full 
Tidn.nl  case  helps  to  swell  the  total  and  keep  the  rates  high.  Time  Workers  on  the  job  for  the  month.  The  yearly  fre- 
On  the  other  hand.  If  vigorous  and  successful  efforts  are  Quency  rate  divided  bv  12  gives  14  Lost  Time  accidents  per 
made  to  reduce  the  number  of  accidents  the  total  Is  conse-  thousand  or  1.4  Lost  Time  Accidents  per  hundred  Full  Time 
qaently  reduced  and  the  Insurance  rates  will  In  time  adjust  Workers  per  month,  which  represents  the  monthlv  frequency 
themaelves  to  a  lower  level.  The  amount  paid  for  Insur-  rate.  In  the  same  manner  the  monthly  severity  rate  is  0.2S 
ance.  Is,  of  course,  charged  directly  to  a  job.  Therefore,  anv  working  days  lost  per  Full  Time  Worker  per  month, 
saving  In  the  amount  necessary  for  Insurance  means  a  sav-  C^***  °^  ^  -^"^  '"  Terms  of  Injured  IVIen. — Thus,  with  these 
Ing  to  the  Job.  monthly  rates  of  1.4  accidents  per  hundred  "full  time  work- 
Analysis   of  Accidents   on   Construction   Job. An    examina-  '^''^"  and   0.2S  days  lost  per  "full   time  worker."   an   estimate 

tlon   of  the  accident  records  of  Wostinirhoiise.   Church.   Kerr  "^  "^^  cost  of  a  job  can  be  prepared  in  terms  of  injured  men. 

ft  Co.  for  the  first  quarter  of  Iftlft  showed  that  there  occurred  Turn   to  a  specific  illustration  in   which   it  may  be  assumed 

on  all  the  W.  C.  K.  jobs  durlne  the  months  of  .Tanuarv.  FeS-  ^''at  the  job  will  require  an  average  of  five  hundred  men  for 

rtiary  and  March,  a  total  of  237  accidents.     In  212  cases  the  ^^^  months.     On  an   .S-hour  basis  with  no  overtime  the  nuni- 

aerrlcps  of  a  doctor  were  required  to  provide  medical  atten-  ^^^  ^^  man-hours  worked  per  month  would  be  approximately 

tlon.     Of    the    total    number   of    237    accidents    reported.    147  SOO  X  25  X  8c=100  000    man-hours.     This    figure    divided    by 

were  what  are  termed  "No  Time  Lost  .Accidents."     That  is.  250  gives  400  "full  time  workers"  per  month.     Applying  the 

*ach  of  these  accidents  caused  no  loss  of  working  time  be-  above  rat-;s  to  the  assumed  job  we  obtain  a  total  of  5.6  lost 

yond  the  remainder  of  the  day  on  which  the  iniury  was  In-  time  accidents  per  month   with   a   resulting  time  loss  of  112 

rnrred.     The  balance,  or  !>0  accidents  were  what  are  known  working  days.     For  the  complete  job  lasting  for  a  period  of 

as  "TMft   Time  .Accidents."     That   is,  each   accident   resulted  ^''^  months,  the  total  accident  cost  will  be  34  lost  time  accl- 

1  nthp  loss  of  working  time  beyond  the  day  the  injury  was  (ients  resulting  In  a  total  loss  of  working  time  of  672  working 

~                                                                                           '  days   not    Including   the   loss   of   working   time   which   would 

•r->r.n,  .-,,    .r,,  1.,  r.,,t,ii.,hHi  In  The  \v   r.  K.  Quarterly.  result   from  anv  fatal  accident   which  might  occur.     Thus,  it 
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is  evident  that  this  factor  of  the  cost  of  the  Job  is  of  first  im- 
portance and  should  receive  the  most  serious  attention  of 
those  in  charge  of  the  work, 

It  is  u  fact  tiiat  has  heen  demonstnueil  by  the  experience 
of  a  large  number  of  concerns  in  various  lines  that  when  vig- 
orous positive  efforts  have  been  mail>-  t»  prevent  accidents 
that  the  accident  rates  have  been  reduci'il  by  50  per  cent  and 
n4ore.  A*  a  matter  of  fact,  on  one  of  the  largest  of  our  own 
Jobs  whose  record  was  Included  in  obtjlniim  the  above  aver- 
aKe  \V.  f.  K  rates  the  accident  rates  for  each  of  the  three 
months  were  less  than  half  the  avorai;."  \V.  C.  K.  rates  of 
1  I  accidents  per  month  per  hundred  "full  lime  workers"  and 
0  2S  days  lost  per  "full  time  worker"  Therefore.  It  Is  cer- 
tain that  by  earnest  and  sustained  effiirls  on  all  the  Jobs  t? 
prevent  accidents  ihrouph  the  eombatine  of  carelessness  and 
lack  of  foresight  on  the  part  of  the  men  in  the  working  forces 
by  means  of  safety  bulletins  and  personal  Instruction  and 
cautlonInK  by  those  who  are  supervisinR  the  work,  and  bv 
niaintainine  a  constant  vigilance  in  seeing  that  all  unsafe 
conditions  and  practices  are  not  permitted  on  (he  Job.  tho 
figures  given  above  which  represent  the  present  W.  C.  K 
accident  rates  can  be  cut  In  half. 

Conseqaently.  in  preparing  the  estimate  of  the  cost  In  In- 
jured men  to  complete  a  lob  the  rate  used  should  be  taken  as 
not  more  than  half  the  present  rates  of  1.4  lost  time  accident-! 
per  hundred  2r>n-hour  workers  per  month  with  0.28  workin:; 
days  lost  time  per  250-hour  workers  per  month.  Having  ei- 
tablished  an  estimate  on  this  basis,  all  energies  can  be  de- 
voted to  keeping  the  cost  within  the  estimate. 

Parsed  on  the  experience  of  others,  and  provided  the 
proposition  Is  tackled  whole  heartedly.  there  is  no  doubt  b>it 
what  the  Job  will  be  completed  within  the  limits  of  the  esti- 
mate. Applying  this  plan  to  the  Job  used  in  our  illustratloM 
It  means  that  when  the  completed  structures  are  turned  over 
to  the  client  there  will  have  been  saved  at  least  seventep;i 
lost  time  accidents  and  a  proportionate  saving  of  S.Tfi  working 
days  representing  in  wages  saved  almost  $2.ono.  Yet  this  i 
but  one  average  Job.  Providing  that  the  same  principle  ; 
applied  on  all  of  our  work  and  it  is  possible  to  cut  the  pre.; 
ent  accident  rates  In  half  the  saving  in  accidents  in  a  yp.ii-' 
time,  assuming,  for  example,  that  there  are  employed  during 
the  year  an  average  field  force  of  ZMd  full  time  workers, 
would  be  about  25S  lost  time  accidents  and  a  proportionate 
waving  of  l.ii.'o  working  days  representing  in  wages  saved 
more  than  $27.^00  without  taking  into  consideration  any  fatal 
accidents. 


Personal    Appearance  of    Engineers 

Some  one  asked  Russel  Sage,  the  multi-millionaire,  why  he 
wore  shabby  clothes.  Mr.  Rage  replied  that  he  wore  them 
lecauKe  he  could  afford  to.  When  an  engineer  succeeds  in 
piling  up  as  many  millions  a.s  did  the  late  Mr.  Sage,  he  also 
"can  afford  to  wear  shabby  clothes."  But  until  that  time 
conifs  he  should  be  careful  of  his  personal  appearance.  The 
Importance  of  this  is  pointed  out  in  a  recent  issue  of  The 
Professional  Engineer  from  which  we  quote  as  follows: 

The  spirit  of  independence,  the  "American  spirit"  admired 
so  much  by  all,  has  its  advantages,  but  carried  to  extremes 
in  the  matter  of  dress,  reacts  decidedly  to  the  disadvantage 
of  the  "independent." 

The  rough  and  ready  life  of  the  field  has  its  effects  upon 
clothing  and  personal  appearance  as  well  as  mental  attitude. 
For  example,  the  office  engineer  uses  great  care  in  his  choice 
of  clothing  and  general  appearance  and  realizes  the  Impera- 
tive necessity  of  his  being  well  dressed,  but  the  free  and  easy 
environment  of  the  field  breeds  carelessness  and  some  field 
engineers  finally  begin  to  neglect  their  appearance.  On  their 
occasional  trips  to  the  larger  cities  they  compare  unfavorably 
with  their  brother  engineers  of  the  office.  Why?  Merely 
because  they  unconsciously  have  become  careless,  or  con- 
temptuous of  a  white  collar — the  field  has  developed  new  Ideas 
of  independence  regarding  dress. 

Dress,  carriage,  all  details  of  personal  appearance,  go  to 
decide  for  or  against  an  individual,  and  men  who  are  capable 
engineers  are  often  refused  positions  with  some  subtle  excuse 
which  really  is  a  cloak  to  hide  disapproval  of  the  applicant. 

Clothes  may  not  make  the  man  but  they  are  often  the 
basis  of  initial  impressions,  and  the  result  of  first  impres- 
sions with  the  majority  of  people  is  obvious. 


Cost  of  Pipe  Line  Dredj^inj^  in  Open 
Gulf  of  Mexico 

A  description  of  the  worl»  done  b>  the  I  .  S.  Dredge  "H.  S. 
Taber."  on  the  Atchafaluya  llay  Ship  I'hunnel,  under  the 
direction  of  the  l'.  S.  Englnt'er's  Otfice.  New  Orleans.  La., 
from  Dec.  2,  laiS.  to  April  15.  lyin,  is  given  by  Mr.  T.  E.  U. 
Llpsey.  r  S.  Assistant  Engiiu-er,  in  u  recent  issue  of  The 
Military  Kngineer,  from  whi<  h  the  matter  following  Is  taken. 

General  Description  of  Dredge.  The  Taber  is  a  2<-in.  hy- 
draulic dreilpe  of  the  si'lf-pidp.'lling.  stern  wheel  type,  de- 
signed for  work  in  the  .-Vrkansas  Klver  The  hull  is  of  steel. 
20C  ft.  !•  in  long.  41  ft.  A  in.  widi'.  and  7  ft  deep,  with  :!  ft. 
7  In.  draft.  It  has  one  21-in.  centrifugal  dredging  pump, 
driven  by  a  triple-expansion  engine.  The  suction-pipe  has 
what  is  known  as  a  dustpan  head,  with  a  system  of  wat"r 
Jets  for  agitating  and  disintegrating  the  material  to  b-» 
dredged.  This  dust-pan  head  is  20  ft.  wide,  and  can  be  low- 
ered to  a  depth  of  It  ft.  below  the  surface. 

The  dred^re  cannot  be  swung  «liile  in  operation,  but  Is 
pulled  straight  ahead,  making  a  comparatively  narrow  cut. 
The  discharge  can  be  arranged  so  as  to  leave  the  dredge 
from  either  side  a  little  forward  of  midship.  The  discharg.'^ 
line  Is  a  very  heavy  pipe.  In  50fl  sections,  each  on  a  turu 
table  on   the  cent'T  of  a   steel   ponton.    The  connections  be- 


U.  S.   Dredge  "H.   S.   T.iber.' 

twn-n  pontons  were  rigid  when  the  dredge  arrived  in  thij 
district,  but  were  afterwards  modified  as  herein  described, 
tc  meet  local  conditions  of  exposure. 

The  dredge  was  transferred  to  this  district  from  the  Kan- 
.'.as  Clly  District.  leaving  there  on  Aug.  20,  191,S.  The  plan: 
stopped  at  the  mouth  of  White  River  en  route  to  do  some 
dredging,  and  arrived  at  Plaquemlne,  La.,  on  Sept.  2S.  1910. 
As  the  dredge  was  to  work  on  the  Atchafalaya  Ray  Ship 
Channel  in  the  open  waters  of  the  Gulf  of  Mexico.  It  was 
decided  to  modify  the  ponton  pipe-line  by  removing  the  large 
rigid  fiange  connections  and  providing  rubber  sleeves  in 
Teu  thereof.  The  result  was  a  pipeline  500  ft.  long  In  sec- 
tions of  about  50  ft.,  supported  on  small  single  steel  pon- 
tons 12  ft.  wide,  47  ft.  long  and  2  ft.  10  in.  deep,  all  con- 
nected In  the  usual  manner.  In  operation,  this  line  proved 
to  be  one  of  the  best  ever  seen,  and  was  capable  of  stand- 
ing the  most  severe  weather  and  seas. 

The  work  to  be  done  was  the  dredging  of  a  channel  14 
ft.  deep  at  mean  low  Culf.  and  200  ft.  wide  on  bottom,  for 
a  distance  of  15\i  miles  in  the  Gulf,  the  inner  end  being  4 
miles  from  the  mouth  of  the  Atchafalaya  Ulver  at  Atcha- 
falaya Bay.  This  Is  a  very  exposed  localltv  and  the  work 
had  to  be  done  during  the  winter  months.  In  order  to  pro- 
pare  the  channel  for  ships  being  constructed  at  Morgan 
City.  La.,  by  the  Emergency  Fleet  Corporation.  The  winter 
of  l!il*-191fi.  proved  to  be  one  of  the  worst  in  years,  and  !n 
consequence  of  bad  weather,  and  other  unfavorable  cond! 
tions.  about  27  per  cent  of  the  available  time  was  lost,  as 
V,  III   he  seen   from    the   records   herewith. 

Method  of  Anchoring  and  Moving  Dredge.  -This  dredge  is 
without  spuds,  and  could  not  swing  as  is  the  usual  case 
with  a  hydraulic  dredge,  hence  a  new  scheme  of  anchor- 
ing and  moving  the  dredge  had  to  be  devised.  This  was  suc- 
cessfully done  by  a  system  of  anchors  arranged  as  shown 
in  Fig.  1.  A  double  drum  hoisting  engine  was  Installed  near 
the  I  ear  of  the  dredge,  to  operate  the  rear  anchor  lines. 
The    forward    anchor    lines    were    operated    from    the    main 
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spool  ol  ihe  dredge  winding  engines.  When  the  dredge  was 
ic  place  for  work,  the  anchors  were  placed  as  shown,  the 
dredge  was  slowly  but  continuously  hauled  forward  about 
1,000  ft.,  making  a  cut  as  wide  as  the  suction  head,  namely. 
20  ft.  The  dredge  was  then  pulled  back  to  the  point  of  be- 
ginning, shifted  sidewise  the  width  of  tlie  first  cut.  and  th'i 
operation  repeated  until  the  entire  cut  2ii0  ft.  wide  had  been 
made.  To  make  this  cut  usually  took  five  operations,  as  the 
material  was  very  soft  and  flowed  freely  from  the  sides  to 
the  suction  head.  The  material  was  also  drawn  upwards 
from  the  bottom  of  the  cut.  making  the  average  cut  2  ft. 
deeptr  than  the  H-ft.  depth  of  the  bottom  of  the  suction 
head.     In   some   places  the  overdepth   was  as  much  as  3  to 


large  shallow-draft  snagboat  (the  Denison)  and  a  50-HP. 
gasoline  launch  (the  Beaumont).  The  powerful  rigging  for 
snagging  on  the  Denison  was  very  satisfactory  for  pulling 
these  anchors  out  of  the  mud.  although  the  large  house  com- 
bined with  the  shallow  draft  made  the  boat  rather  unhandy 
in  the  wind  and  sea.  However,  on  the  whole,  it  prove.I 
fairly  satisfactory.  An  additional  JO-HP.  launch  was  pro- 
vided to  carry  the  personnel,  mails,  and  supplies  to  the 
dredge. 

The  site  of  the  work  was  from  :iO  to  ia  miles  from  the 
base  at  Morgan  City.  All  men.  coal,  and  supplies  had  to  be 
brought  from  this  locality  of  two  coal  barges  and  two  water 
barges.    It  should  be  stated  that  this  work  was  done  during 


Fig.   1— Laycut  of  Plant  Showing  System  cf  Anclioring   and   Moving   Dredge,   Also   IVIethod  of   Holding   and   Operating   Ponton    Line. 


.1  ft.,  depending  upon  the  depth  of  the  material  dredged,  be- 
ing greater  for  the  shallower  cuts. 

The  pile  sinker,  which  was  a  part  of  the  dredging  plant 
I.  hen  received,  was  anchored  in  a  similar  manner  to  the 
dredge,  and  was  used  to  hold  the  pipe-line  straight  out  from 
the  .side  of  the  dredge,  the  whole  line  being  connected  to 
the  dredge  by  a  wire  cable  which  passed  along  the  tops  of 
the  pontons  This  enabled  the  ponton  line  to  be  held  se- 
curely when  heavy  cross  seas  were  running.  During  very 
calm  weather  the  baffle-plate,  which  was  placed  on  the  ex- 
treme end  ponton,  was  sufficient  to  hold  the  line  straight. 
The  method  of  holding  and  operating  the  ponton  line  is 
shown  in  Fig.  1.  When  the  seas  were  so  rough  that  dredg- 
ing operations  were  suspended,  the  wire  line  holding  pon- 
tons to  dredge  was  turned  loose,  and  the  ponton  line  was 
allowed  to  swing  around  in  lee  of  the  pile  sinker,  so  that 
l»  would  ride  the  seas  in  safety.  Due  to  the  shoal  water 
and  the  extreme  depth  of  the  soft  mud,  it  was  exceedingly 
dif!lcult  to  handle  the  heavy  anchors  that  were  necessary  to 
hold  such  a  large  plant  in  position  against  the  prevailing 
high  winds  and  rough  seas.  On  several  occasions  these 
anchors  sank   tin   ft.   into  the  mud. 

To  handle  the  anchors  readily,  it  was  necessary  to  use  a 


the  period  of  the  worst  emergency  of  labor  conditions,  due 
to  war  and  draft,  and  when  it  w-as  almost  impossible  to  se- 
cure men  of  experience  or  those  who  were  even  worth  their 
hire.  Ofttimes  they  would  go  to  the  plant,  get  something 
to  eat,  and  return  by  the  next  trip  of  tender  to  Morgan  City 
Some  trouble  w-as  also  experienced  with  steam  engineers 
who  demanded  the  rates  of  pay  adopted  by  the  Steam  Engi- 
neers' Association.  This  was  overcome,  however,  by  get- 
ting the  chief  engineer  to  stick,  and  by  having  all  others 
rated  as  dredge  engineers,  as  this  designation  did  not  re- 
quire a  license.  Tn  addition  to  this,  the  epidemic  of  influenza 
was  at  its  height  during  this  work,  and  the  dredge  at  times 
was   almost   a   hospital. 

Plant  Operation  and  Personnel.  The  plant  usually  was 
operated  with  three  crews  working  eight  hours  each,  but 
due  to  shortage  of  men,  the  average  was  not  over  two  crews 
for  continuous  service. 

The  number  of  men  and  v;itps  of  pay  on  each  plant  are 
shown  in  Table  1.  The  ordinary  ration  allowance  was  60 
ct.  per  day  per  man. 

The  material  handled  was  a  very  soft  mud.  mixed  with 
shell  in  certain  portions  of  the  channel.  A  mechanical  agi- 
tator was  not  found  necessary,  as  the  jets  sufficiently  disin- 
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tegiatoil  the  material,  and  rfiulereil  it  tluld  enough  to  pass 
leadiiy  tu  the  suction. 

Table  I!  show.s  the  lime  lust  from  difTerent  causes,  and 
alsr    tl'.e  time  actually   wurking  and   puiiipluK. 

Costs. ^Tlie  total  cost  of  the  work,  iroui  the  date  of  ar- 
rival of  the  plant  at  the  site.  Dec.  2.  l^ls.  to  the  date  of 
compUtion.  April  5.  1919,  including  all  lo.st  time  from  all 
causes,  was  foy.S15.  The  total  yardage  removed,  llgurcd 
on  the  thforetical  cross-section  of  14  ft.  di-ep  at  mean  low 
Cull  and  ■-'"i"  f    "  i'l"  on  bottom,  with  side  slopes  1  on  1  und 


Fig.  2 — Budalo  Plate  and   End   of   Pipe   Line. 

1  toot  overcut.  was  i'.4S0.72l.  costing  IM  ct.  per  cubic  yard. 
The  actual  number  of  cubic  yards  removed  was  .'!.202,:;17. 
costinjt  1.9  ct,  per  cubic  yard.  The  above  yardage  was  flo- 
ured on  actual  cross-sections  taken  before  and  after  dredc 
IDK- 
Thc  total  cost  of  brlnKin;;  plant  from  the  Kansas  City   Dis- 
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Ti  —  Hours. 

HIT     ...     556 

jnic    plp^-llne     10 

<>  •  HkikIIidk    anchorn     :177 

nil   rUcInK    drrdO'     \\2 

Total     

Timt-  loMi  front  work — 

I.,  >  ■  ii.in.ii.L-   i.,.:itir>n  of  plant    ... 
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53 
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14 
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.:.'Tn 

nil 

.iii'ii 

I.T 

ii:(K 

11 

.nis 

17 

.ns.l 

no 

.MS 



n:t 

.i".4S 

no 

1  nun 

DF    E.Ml 

I^DYKS 

IK*  fiuiiiiuys   and    holliloyH    504 

Total     1.9J5 

Or»nil    total     :i.n02 

•\B1-E    I— AfTHoKI^EI)    Nf.MRKR    .XND    V' \Y    OF    E.Ml'I^OYl 

"\    f.  S.  DKKIXJE  "H.   S.  TABER." 

(S  crews.) 

Total 
No.  Position.  pay  (nio. 

■  IfiS 
125 
Itn 
111 
1?0 
l:''. 
in.-, 


Mofl.r     $ 


Mai.' 

M- 


flral 


I 

I  s- 

I  .s 

t  .■-■ 

t  .SI 

I  r.ii^  11..  iti.i  [1 

I  Erclnrinan 

I  EnKln,  man 


nrt 


•  er.  chief   

•■tT,   1st   nsst 

'•er.    2nd   a?Ht 

■  er.   .Ird   nsst    

ir,i.«ratori.    Ilrst     .. 
top.  r.'itftr).    HiTond 
.l.nituri.    third 


inn 
inn 
mo 


3  Firi-men    (pile   sinker.^ 

1  St<  ward     :".'. 

1  Rlarkumlth     •-"•> 

1  Cook,   first    ■>•' 

1  Cook,    second    55-fi5 

!»  Firemen    imarinc)     S.n-fS 

S  Stokers    i  water    t«-nders)     Sft-HO 

I.Stoktrs    (coal    parsers)    .',rt-».0 

toilers    (marine)    :>i-e:, 

1  Waiter,     first     45 

1  Waller,     second     40 

1   Wail.r.    third     3'. 

I  Deckhands    (hontswninl     5S-rii 

14  Peckhands    (ordlnarvi    45-.'', 

I  '^a.«f.Mn,-   ,-ncinf,T    i  \*ez|jlmi,-i    vn.2n 

1  Derkliand    <  imjitswafn)    i  N'ezniMU,- 1  75 

1  riasnljni-   .-ncinfr    iReaumonn    ..  ^^ 

1  Deokhanil     i  l>iiai.«wain  i    (  Beaiinioni  i  9'% 

1  Mar  hinlst     '■'•-•"> 

t  Carpi  nter     R5-95 

•52 
AfTHORTZr.n    XTMBER    ANP    PAY    OF   F-Ml'I-OYES    O.V    I'.    S 
STEAMER  "nENSION'." 
(1  crew.) 

Total 
"Vo.  Position.  p«v  fmo.>. 

1   Master    $     150 

1   Mate     105 

1  Steam  engineer  ..., 125 

2  Stokers     70 

4  IVckliands     70 

1  Cook    75 

Xote:    Subsistence  also  furnished  nil  hands. 


irict  und  riltering  It  for  work  on  the  channel  was  $13,808. 
The  total  gross  cost  of  the  work.  Iiiclutling  all  expenses  to 
this  district,  was  $7:!.t'.24.  or  :t  ct.  per  cubic  yard  on  the 
theoretical   cross-section   and   2.:!   i-l.   on   the  actual   section. 

The  largest  day's  work  was  on  .March  22.  1919,  when  the 
dredge  excavated  a  channel  of  the  above  dimensions  2.0li'l 
ft.  long,  removing  S2.900  cii.  yd.  at  a  Held  cost  of  t:iT5,  or 
0.452  ct.  per  cubic  yard.  During  this  2'i-liour  period,  the 
dredge  lost  :t  hours  and  40  mliiuies  shifting  anchors,  and  4 
hours  "dropping  back  to  take  up  new  cut  and  shift  over." 
The  pump  was  actually  ruiinlni;  16  hours  and  20  mlnute-t. 
"Field  cost"  Includes  payroll,  subsistence,  fuel,  engine  room 
and    miscellaneous    supplies. 

In  I'.tl.'i  the  hydraulic  dredge  (iiilfport  l20ln.  pumpi  worked 
in  tills  same  channel,  removing  lU'urly  2.000,0011  cu.  v<l.  at  .i 
field  cost  of  1.04  ct.  per  cubic  yaiil.  The  following  is  a  com- 
parison of  the  work  of  the  two  dredges: 

Tuber.   Uuirporl. 
Cu  yd.     Cu.  yd 

Wernite  dredKed  per  hour,   pumping)  5.750  2.(20 

Avi'niKe  ilredBwl  per  hour,  effective   working   llniw.     S.fllO  l.tiTS 

Av.r.iK,-  ilii'dKid    per  working  d;iy    41.054  40,'>2fl 

.Mii'ilfnntn   ilredt;.*d   in  one   iiinnlli *!>2  :tl2     10(12.0:10 

I'rotcction  of  Mine  Tinibers  witli  Maji- 
nesia  (lenient 

Where  mines  are  located  in  out-of-the-way  places,  wher(5 
timber  Is  scarce  and  its  price  high,  the  problem  of  protect- 
ing it  from  Are  risk  Is  of  considerable  practical  Importance. 
Scarcity  of  timber  for  mining  purposes  is  commonly  ni.'t 
with  in  the  more  arid  part';  of  the  country,  where,  al-o  mine 
timbers  are  most  likely  to  become  dry.  and  inflainmable, 
and  where,  therefore,  the  risk  from  (Ire  is  accentuated. 
.■\ny  effective  and  cheap  method  of  securing  adequate  pro- 
tection of  such  timber  at  the  lowest  possible  cost  is  worthy 
of  careful  Investigation.  The  use  of  mugnesile  cement  has 
been  suggested  In  this  connection.  In  a  .Monthly  Henort  of 
Inve^'lignllons  of  the  V.  S.  Hiirenu  of  Mines.  Mr.  W.  C.  Pha- 
lan  gives  the  following  Information  on  this  material  and  its 
use  for  the  aforementioned   purpose. 

The  ehisticllv  of  magneslte  ci-meni  is  the  outstanding 
i|ualily  which  mokes  It  desirable  for  exterior  work.  It  also 
possesses  the  ability  to  pdhere  to  all  materials  In  a  marked 
degree.  Its  freedom  from  expansion  and  contraction  after 
si'ttlne  Is  one  of  the  principal  reasons  for  its  adhesive  tiiial- 
ity.  It  may  be  applied  to  old  brick  or  stone  walls,  even 
though  they  have  been  repeated^'  covered  with  pnlnt.  and 
the  (|iiallty  of  adhering  to  wood  makes  It  possible  to  se- 
cure a  weatherproof  protection  to  the  wooden  cnslngs  and 
trim  of  exterior  openings.  The  nuality  of  adhesion  and 
elasticity  is  easily  proved  by  applying  a  V4-in  Inyer  to  a  1- 
in.  board,  which  has  been  first  covered  with  inetnl  lath. 
Such  a  board,  about  .'i  ft.  lone.  luav  be  repeatedly  I'eHected 
about  3  in.  In  the  center  without  breaking  the  bond  to  the 
board,  or  causinc  any  cracks  to  appear  in  the  magnesia  ce- 
ment. The  ability  to  resist  (ire  as  well  as  the  possession 
of  insulating  nualilles  ere  al'o  t'eslrahle  characteristics  of 
magnesia   cement   stucco. 

Magneslte  cement  stucco  should  be  apnl'ed  In  two  cottq. 
each  'i  in.  thick  on  various  surfaces  such  ps  wood  lath, 
metal  lath,  sheathing  board  brick,  hollow  tile,  or  stone; 
care  being  taken  as  regards  the  presence  of  lime  unless 
the  same  has  been  rendered,  or  hecou'e  inert  as  with  very 
old  walls.  The  flrst  coat  inndo  up  to  a  conslstencv  I  hut 
works  easllv  under  the  trowel.  Is  applied  In  the  u^iinl  man- 
ner. No  water  should  be  added  to  the  lloiild  chlor'de  ns  It 
would  niter  Its  density,  p'-d  injure  the  work.  The  second  or 
finishing  coPt  Is  then  applied.  The  aggregates  are  different 
III  each,  and  no  o'her  drv  material  should  be  added  to  thetn 
ns  they  come  to  the  trade.  The  cement  may  be  a|)pl|ed  in 
zero  weather  without  damage.  .Setting  Is  riuile  slow  under 
such  conditions,  but  the  re"ient  ultimatelv  becomes  hard. 
It  should  always  be  applied  to  a  dry  surface  excepting  that 
under  certain  co"ditlons  it  Is  desirable  to  appl.v  a  solution 
of   magnesium   chloride   before   using  the  stucco. 

The  temperature  Is  of  Importance.  If  the  temperature  Is 
over  .lO"  F,.  only  so  much  of  the  flrst  coat  should  be  applied 
in  one  day  as  can  be  covered  with  the  second  coat.  In  this 
way.  the  finishing  coat  Is  applied  before  the  first  coa*  •■-s 
become  hard.  If  the  temperature  is  below  .^0"  F..  the  flnisb- 
Ing  coat  ran  be  applied  24  hours  after  the  flrst  coat  is  ap- 
plied. 
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College    Men    in    Railway    Work 

A  short  time  ago  Prof.  Frank  Haigh  Dixon  oC  Princeton 
University  sent  a  letter  to  a  considerable  number  of  rail- 
way executives  representing  both  large  and  small  systems 
and  located  in  various  parts  of  the  country,  inquiring  con- 
cerning the  opportunities  at  the  present  time  in  the  rail- 
way field  for  college  men.  The  inquiry  in  substance  was: 
Does  the  college  trained  man.  other  things  equal,  stand  any 
better  chance  of  advancement  in  tli«^  railway  industry  than 
his  untrained  competitor?  The  following  interesting  sum- 
mary of  the  replies  to  this  Inquiry  is  given  by  Prof.  Dixon 
In  a  letter  to  the  editor  in  the  July  2  Railway  Age: 

On  the  one  hand  there  is  a  considerable  number  of  lead- 
ing executives  who  believe  unreservedly  in  the  college  man. 
Most  of  them  are  putting  their  ideas  into  practice  and  arc 
taking  college  men  into  their  service,  the  larger  number  of 
men  being  drawn,  however,  from  the  engineering  schools 
rather  than  from  the  purely  academic  institutions.  To  be 
sure,  these  executives  made  the  obvious  point  that  there  is 
no  short  cut  for  hard  work,  that  the  industry  is  becoming? 
stabilized  as  It  becomes  more  closely  regulated,  that  the 
opportunities  for  rapid  advancement  which  were  open  in 
the  pioneer  days  are  now  closed,  and  that  the  young  man 
must  accept  a  greater  stability  in  employment  as  an  offset 
for  the  larger  rewards  offered  in  competitive  industry.  Yet 
these  replies  all  insist  that  the  opportunitv  for  large  public 
ser^-icp  and  for  employment  that  will  develop  the  capacity 
for  leadership  was  never  greater  than  now.  The  foUowini; 
statement  from  one  of  the  letters  is  an  admirable  summary 
of  this  point  of  view: 

My  own  bollef  is  that  the  complexities,  as  well  as  the  scope. 
of  the  matters  handled  by  the  railway  officers  In  the  higher  ex- 
ecutive positions  are  now  such  that  these  positions  are  not  likely 
often  to  be  filled  other  than  by  men  who  have  had  such  an 
orderly  training'  of  the  mind  as  Is  secured  through  a  college  edu- 
cation. thouRh  there  will  happily  always  be  those  coming  up  In 
the  service  who.  through  correspondence  schools,  private  reading 
and  by  recourse  to  other  agencies,  will  similarly  fit  themselves  for 
the  discharge  of  their  duties. 

I  have  always  felt  that  the  railroad  service  offered  a  splendid 
opportunity  to  the  virile  type  of  man  who  enjoyed  an  outdoor 
life  and  Intimate  contact  with  his  fellows,  and  that  the  ser^-ico 
would  be  Immensely  benefited  could  a  stream  of  men  of  this  type, 
who  had  had  football.  l>asebaU  or  crew  and  other  athletic  train- 
InK.  l>e  Inducted.  I  have  Introduced  a  pood  many  of  these  men 
Into  the  pervice.  nnri  almost  without  disappointment. 

But  the  discouraging  answers  considerably  outweigh  the 
favorable  ones  In  number.  One  discouraging  note  running 
through  many  of  the  letters  grows  out  of  the  uncertainty 
or  pessimism  of  their  authors  as  to  the  future  of  private 
operation  One  is  hardly  surprised  at  this  pessimism.  More- 
over, 1  thoroughly  agree  with  these  correspondents  in  hesi- 
tating to  recommend  railway  service  to  the  college  gradual'^ 
If  we  are  to  have  permanent  government  ownership  and  op 
eration.  Until  there  is  a  thorough  overhauling  of  the  civil 
service,  no  Informed  college  teacher  can  conscientiously  send 
any  virile  young  man  into  that  deadening  atmosphere. 

Again,  many  of  the  letters  show  a  dlstrtist  of  the  college 
bred  man — an  sttitude  common  among  business  men  in  gen- 
eral 10  or  20  vears  ago,  but  rapidly  disappearing  in  manu- 
facturing, banking,  foreign  trade  and  other  fields  which  th" 
college  men  are  entering  In  large  numbers.  One  writer 
warns  the  college  boy  that  he  must  not  expect  to  get  by  on 
his  diploma  and  good  clothes.  There  Is  a  general  feeling 
that  he  1^  nut  willine  to  begin  at  the  bottom  and  work  up. 
thai  he  has  not  the  patience  to  travel  the  rough  road,  and 
that  before  hli  apprenticeship  is  complete  he  leaves  the  serv- 
ice to  seek  other  lines,  where  advancement  is  more  rapid. 
■wber"  livlnc  conditions  are  more  congenial  and  where  the 
con  Is   lartrer. 

•  '!  ablest    of    our    railway  executives    who  appre- 

clalos  lully  the  latent  capacity  of  the  college  man,  writes  in 
this  discoiiraging  vein: 

We  have  made  an  earnest  effort  to  enlist  In  our  service  men 
of  breeding  and  edurallon  with  the  purpose  of  KlvinK  them  an 
opportunity  to  develop  Into  r.fncers.  but  on  the  whole  the  experi- 
ence ha.»  not  met  with  encouragement.  Except  on  the  purely 
clerical    "^   '  ■'   v    i  jo   not   recommend,    rallrondlng   Is   a  vigor- 

ous   .TP'1  life.      The    work    is    lnces,",inf    and    roving    and 

c.iIIj    '■•■  1    "nd    a    hlKh    purpose    during    the    years    of 

apt  •  In  the  Mm*"  of  responsibility.     There  are 

few  '■    protmrted    periods    .'jm.'ill    opportunities 

for  dissociation   with  those  with  whom  such  young  men  ns  I  refer 


to  have  been  brought  up.  We  tind  that  these  things  test  charac- 
ter beyond  the  endurance  of  many  men  who  are  fitted  by  ability 
to  succeed,  the  more  t>ecause  they  see  their  college  associates  lead- 
ing a  more  comfortable  life  and  appai'ently  succeeding  quite  as 
well  in  the  cities. 

It  is  a  difticult  problem  and  one  which  gives  me  sincere  con- 
cern. .-IS  every  failure  sets  back  the  work  by  discouraging  the 
practical  railroad  men  who  have  worked  through  many  hankships 
to  positions  of  responsibility  and  are  not  predisposed  to  believe 
that  collepo  education  Is  a  short  cut  to  the  success  they  have  them- 
selves achieved  with  travail  and  self-denial. 

As  a  result  of  this  experience  1  am  loth  to  ask  our  managing 
oflicers  to  put  forth  again  their  effort  at  training. 

For  the  situation  just  described,  is  the  college  man  alto- 
gether to  blame;  and  if  not,  where  lies  the  trouble?  So  far 
as  it  is  true  that  the  young  man  lacks  determination,  avoids 
hard  work,  looks  for  the  quick  and  easy  road  to  fortune,  we 
of  the  colleges  are  at  fault.  But  there  is  this  encouragin;,; 
feature  in  it:  we  are  aware  of  our  shortcomings  and  are  al- 
ready taking  steps  to  correct  them.  The  business  depart- 
ments and  schools  affiliated  with  the  colleges  have  done 
much  to  dignify  business  and  alter  the  college  boy's  atti- 
tude. A  mai'ked  change  in  this  respect  has  gone  on  in  tha 
last  decade  and  is  still  proceeding.  Moreover,  the  movement 
is  under  way  for  the  creation  of  vocational  departments  in 
the  colleges  that  shall  study  the  peculiar  needs  of  each 
business  and  the  aptitudes  of  the  graduates  for  the  respec- 
tive careers. 

But  what  have  the  railways  done  in  the  way  of  develop- 
ing personnel  departments,  of  fitting  men  into  their  proper 
places,  of  recognizing  talent  and  making  use  of  it?  Here 
is  a  group  of  selected  men,  selected  when  they  enter  col- 
lege by  the  intellectual  test  of  entrance  examinations,  and 
sleeted  again  when  thoy  decide  to  enter  the  railway  service 
after  four  years  of  training,  by  instructors  who  have  followed 
them  closely.  It  is  the  customary  thing  for  the  successful 
business  man  to  tell  the  college  boy  that  he  must  begin  at 
the  bottom  and  work  up,  which  is  true  to  a  degree,  but  not  to 
the  extent  that  they  have  in  mind.  If  his  four  years'  train- 
ing means  anything,  his  apprenticeship,  when  guided  by  in 
telligent  and  sympathetic  oversight,  should  be  materially 
shortened.  The  college  man.  if  he  seeks  a  career  in  the  rail- 
way industry,  should  not  of  course  flinch  before  the  hard 
work,  the  long  hours,  the  geographical  isolation,  the  rela- 
tively slow  advancement,  and  the  relatively  small  remunera- 
tion of  the  early  years,  but  is  he  not  entitled  to  the  sym- 
pathy and  encouragement  of  his  superior  officers,  and  the  op- 
portunity to  show   his  right  to  advancement  in  the  service? 

This  raises  one  of  the  difficulties  most  frequently  referred 
to  by  the  correspondents — the  standardization  of  labor  con- 
ditions, due  to  extension  of  union  organization  and  control. 
Many  executives  express  the  very  definite  opinion  that  the 
college  man  cannot  advance  in  the  face  of  the  seniority  re- 
strictions of  union  Inbor.  One  of  the  western  executive'? 
writes:  "With  us  our  men  come  out  of  the  melting  pot  and 
pre  fitted  to  their  conditions  out  hei^.  and  in  the  West,  at 
leasi.  a  man  could  not  have  a  greater  handicap  than  to  be 
started  in  his  work  virtuallv  at  the  bottom,  but  be  labeled 
as  a  potential  officer." 

I  do  not  profess  competence  to  solve  this  problem  and 
it  may  he  that  the  increased  strength  of  unionism,  growing 
out  of  the  experience  of  the  part  three  years,  has  made  any 
plan  for  nnprenticeship  training  of  nrospective  officers  im- 
possible. But  I  have  a  feeling  that  the  case  is  not  so  hope- 
less: in  fact  1  wonder  wheUier  in  many  instances  the  bloc'c 
to  advancement  is  not  rather  the  hostility  of  a  minor  officer 
who  is  prejudiced  against  "the  college  feller,"  rather  than 
the  restrictions  of  trade-unions.  I  have  a  hope  that  If  th-^ 
problem  were  frankly  tackled  a  way  would  he  found  out 
of  what  ;3eems  to  be  an   impasse. 

And  my  own  concern  is  not  primarily  for  the  college  man. 
who  has  munv  other  and  at  present  more  attractive  oppor- 
ttinities,  hut  for  the  future  of  the  industry  itself  "Ameri- 
can Railroads."  published  by  authoritv  of  the  Association 
of  Railway  Executives,  states  as  one  of  its  princinles  with- 
out the  observance  of  which  government  ownershin  is  una- 
voidable, "that  the  railroad  industry  should  attract  and  re- 
tain the  ablest  type  of  men." 

When  T  observe,  as  I  have  for  many  years,  the  appearance 
every  spring  at  the  college  of  the  "scouts"  from  various 
business  enterprises,  picking  off  the  leading  men  of  the 
senior  class,  when  I  note  that  the  banking  interests  are  now 
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8eeking  colloge  men  becaui^e  they  waiil  lo  truiii  "bankers 
and  not  bank  clerks,"  I  cannot  help  wondering  whether  In 
the  long  run  the  railwav  Industry  will  imt  full  behind  in  the 
race,  if  it  does  not  find  some  way  to  take  advantage  of  the 
tiaineil  mind  with  its  capacity  of  grasping  problems  in  the 
large,  and  solving  them  on  the  basis  of  broad  (undainentul 
principles,  rather  than  by  making  a  praillce  of  resorting  to 
rule   of    thumb    methods  learned  in  the    sihool   of   experjencf 

I  close  with  a  quotation  from  an  ev.Huilve  who  has  put 
this  thought  into  practice  and  who  liolieves  In  it  wlthoul 
reservation: 

Th<Ti>  can  be  no  doubt  of  tho  advniitaK-^  In  the  youns  man 
hIiii    Ix'Kln!'    his    work    wllh    an    liUt>ni<iv<-l\     iniiuHl    niliiil.      (itluT 

riKS  bfliiK   equal,   hf  will   go  ahciid   faotor  and   K.'t   further   than 
man   who  lacks   that   i;r'.-at   Initial   a(lvaiii.'\K<',      Ind<'<'d.    In    the 
t.ohnli-nl    br.'inches    of    r.illroadlns,    as    wi-ll    ii<    inliilnK    and    nioul 
of    the   productive    Industrlrfl.    wo    have    n-aih.il    iln-    |«i|iit    where 
th-  IT  tralnlnc  of  a  colloKe  or  a  university   loume   la  no 

lo'.  1    upon    merely    as    an    advaiitaKi-,    tuit    has    liecome, 

pnnii  ,iM.  >|.oaklne.  a  nece».slty  for  th--  yoiinK  tiian  who  alms 
aC  a  pLico  In  the  e,vocutIve  forces,  Xor  Is  this  illspnivi'il  liy  the 
fact  that  a  few  men  of  extraordinary  genius  an-  4ven  now  utile 
to  overcome  the  handicap  of  a  lack  of  such  tnilnlni;.  FV>r  the 
typical  young  American,  who  Is  not  a  genius.  I>ut  who  has  ability 
and   amblllcn,    nothing.    In    the    fierce    competition    of    our    present 

life     run    entirely    make   up   for   the    lack    of   a    colleit lucatlon. 

Til  to  railroading  Just  as  fully  as  to  manufacturing  and 

m.'  tries. 

latlve  area  has  now  passed.     With  the  settl.rTient  of 
til  the  opening  to  aKriculture  of  nearly  all   tlll.ible    land, 

tlv  (  Industry  on  a  permanent  basis,  and  in   more  recent 

jr-  rm    establishment    of    public    reirulation    us    a    deilnlte 

P"  led   by  all.    the   controlling  factors   have   combined    to 

reuios.-  lallroadlng  almost  wholly  from  the  realm  of  speculative 
enten>r(«e  at  least  as  far  as  those  who  work  In  It  for  salaries 
•  r-  ■  .1,     .\s  a   result,    the   work   of   the   railroad   offlcer   has 

b>-  'f  the  most  highly  stabilized  of  the  professions,  from 

thi-  »!•  \i|.  int  of  remuneration  and  certainly  of  employment. 

Ti  •>  young  nun  of  ability,  about  to  graduate  from  college. 
and  confronted  with  a  choice  of  professions,  I  would,  therefore. 
•ay  th.Tt  railroading  offers  a  more  certain  career  than  most 
branrhea  of  commerce  or  lndustr>-.  with  less  likelihood  of  suffer- 
tng  through  the  mistakes  or  wrongs  of  others  and  also  with  some- 
what !»••  probability  of  gaining  the  very  highest  monetar>'  return. 

I  for  the  young  man    with  a  good   mind,   quick   brain. 

•"'  n    sense    and    thorouKh    training    in    his    college,    who 

^'  'er  upon   .1   life  seri'ice  of   great  acllvitv   and   unsur- 

P-'  "t.  which,  with  capacity,  devotion  and  hard  work  on 

hi  always  pay  him  a  satisfactory  living,  and  liold   Tea- 

s'"' :ances  of  an   excellent.   If  not  excessive,  salary   in   his 

m.i-  .r«,    I   know   of   nothing   better    to   recommend    than    a 

raitrifud  career. 

It  is  far  from  an  easy  life.  On  the  contrary,  few  occupations 
demand  more  absolute  subordination  of  personal  Interest  to  duty 
tlian  doe4  tho  work  of  a  railroad  operating  offlcer.  It  Is  a  career 
that  will  Involve  many  trying  experiences  with  long  and  often 
Irreicular  hours  of  arduous  duty,  but  It  has  its  compensations. 
Few  careers  present  a  greater  variety  of  problems,  or  are  better 
calculated  lo  prevent  the  mind  from  getting  Into  a  rut,  and  few 
present  grtater  opportunitles'for  travel  and  association  with  men 
in  other  lines  of  business  or  for  studying  human  nature.  In  gen- 
eral. In  all  Its  aspects. 

Finally,  the  young  man  who  chooses  the  niilroad  profession 
will  have  the  great  and  lasting  satisfaction  of  knnwing  that  he  Is 
earning  more  than  his  own  living  every  day.  and  that  he  Is  en- 
gaged In  one  of  the  most  Indispensable  forms  of  service  toward 
his  fellnwmen  to  which  his  own  life  could  be  devotid. 


Massachusetts  Highway  Engineers  Get  Salary  Increase. — 
As  a  result  of  the  eltorts  of  the  Boston  chapter  of  the  Amer- 
ican Association  of  Engineers,  the  employes  of  the  slate  high- 
way division  of  the  Massachusetts  department  of  public  work 
have  been  granted  an  increase  In  salary  averaging  20  per 
cent  and  effective  on  June  1,  1920.  Other  engineering  depart 
ments  were  given  an  increase  which  Is  reported  to  average 
about  12  pr  cent. 


New  Trans-Andean  Line  proposed. — The  President  of  Argen- 
tine has  asked  the  Argentine  Congress  to  consider  a  proposi- 
tion to  extend  the  state  railways,  constructing  a  line  from  Salta 
to  connect  the  northern  provinces  of  the  countries  with  the  Chil- 
ean port  of  Antofagasta  or  with  that  of  Mejillone.s.  The  neare.^t 
port  by  rail  from  Salta  is  now  Santa  V(\  distant  from  Salta 
about  TOO  miles  and  situated  on  the  Parana  River  300  mllei 
upstream  from  Buenos  .-Mres.  The  proposed  railroad  would 
bring  Salta  within  H.iO  miles  of  the  Chilean  port,  making  a 
saving  of  .'?.'J0  miles  of  railroad  haul.  The  total  cost  of  the 
project  is  estimated  at  $25,000,000. 


Laborers— and    Other   Laborers 

lly  U    K.  UlKTSflll.l.N 
.\tH-rlhuw    (;un^lruetlllIl     in,      II«>itjii,     .Mas.-.. 

The  new  sche.lule  granted  to  huildlng  trades'  employes 
III  New  York  City,  which  gives  the  men  an  average  of  more 
than  }1  per  hour,  calls  lo  mind  some  of  the  varying  feu 
tures  of  handling  building  labor  which  have  lo  be  met  i;i 
dinereiit  sections  of  the  countrv.  While  the  present  alti- 
tude of  practically  all  organized  labor  Is  extremely  dicta- 
torial. It  Is  not  much  more  of  a  problem  than  the  shiftless- 
ness   fre>|iiently   seen   in  certain   types  of  unorganized   labor. 

Some  time  ago  on  a  Job  in  Virginia,  an  effort  was  made 
to  use  local  negroes  as  common  laborers  It  was  at  u  time 
when  there  were  more  Jobs  than  there  were  men  to  lill 
them,  and  with  the  usual  carefree  lack  of  reK|M>nslhlllty  of 
the  typical  darky,  these  men  would  move  about  from  job 
to  Job  without  giving  any  notice,  and  freciuently  without  t 
discernible  reason.  They  seemed  lo  be  concerned  only  wlt'i 
what  was  going  to  happen  within  the  next  2-1  hours,  belir,- 
as  continually  hungry  as  the  proverbial  doughboy,  and  think 
Ing  only  of  meals  and   sleep. 

About  the  only  way  in  which  they  could  be  kept  steadilv  at 
work  was  to  keep  them  In  debt  to  the  company.  This 
method,  which  has  been  a  prolific  cause  of  Industrial  fric- 
tion for  generations,  was  resorted  lo  only  as  a  last  measure 
and  when  all  other  means  of  holding  the  men  to  their  work 
had  failed.  If  the  pay  officer  had  ailvanced  money  for  rail- 
road fare  or  credit  for  food  or  other  necessities,  he  had  a 
hold  on  the  men.  and  they  knew  that  they  would  not  get 
any  money  until  they  had  woked  out  the  debt  If.  however, 
one  of  these  men  ever  found  himself  in  possession  of  $2 
or  $.1.  It  became  absolutely  necessary  lo  get  that  monev 
spent  before  he  would  do  another  lick  of  work. 

Another  method  adopted  In  holding  the  men  on  tho  Job 
consisted  In  establishing  a  restaurant  where  they  could  ob- 
tain food  at  the  cost  of  the  raw  materials.  Here  the  men 
could  get  far  better  food,  well  cooked,  than  at  any  other 
place  In  the  neighborhood,  and  for  a  much  lower  price  A.: 
this  was  run  largely  on  the  charge  basis,  against  earnings. 
11  formed  an  additional  tie  between  the  company  and  the 
men.  Bunk  houses  where  they  coulil  be  sure  of  being  dry 
and  comfortable  were  another  potent  aid  in  keeping  them 
satisfled. 

It  was  quite  impossible  to  drive  the  darkies  but  thoso 
who  understood  their  mercurial  nature  could  easily  lead 
them,  particularly  where  the  leader  had  a  faculty  for  mim- 
icry or  other  forms  of  amusement.  One  timekeeper  who 
was  an  excellent  amateur  ventriloijulst.  kept  a  whole  gang 
working  at  top  speed  so  long  as  he  could  keep  them  laugh 
ing.  As  soon  as  this  impetus  was  withdrawn  they  slowed 
down  to  the  quarter  speed  or  less,  for  which  they  are  fre- 
quently famous. 

The  situation  In  Virginia  was  improved  meterially  by 
bringing  In  two  or  three  drafts  of  negroes  from  (leorgi.i. 
These  fellows  were  much  better  workers,  did  not  have  \.~> 
be  watched  every  second  of  the  time,  and  showed  more  in 
telllgence  than  the  average  Virginia  darky  Consequently 
l!  was  easier  to  handle  them,  and  smaller  efort  could  pro 
duce  the  same  amount  of  work  As  no  distinction  with  re 
gard  to  pay  could  be  made  between  the  two  croiipR.  how- 
ever, the  use  of  good  men  alongside  titterlv  Inenicienl  men 
did   not   always   produce  a  happy   combination. 

The  rate  per  hour  for  a  lO-hour  day  was,  at  this  tim->. 
some  ;!"  ct.  This  was  more  than  the  tlnrky  needed  for  his 
next  dav'a  meals  and  shelter.  Consequently  he  formed  the 
economic  habit  of  working  about  four  days  per  week  and 
utilizing  the  balance  of  the  time  In  spending  his  earnings 
As  an  offset  to  this,  an  attempt  was  made,  by  means  of  1 
special  bonus,  to  keep  the  men  working  more  steadily.  Each 
man  who  stuck  to  the  Job  through  the  entire  .'>t  hour, 
of  the  week  received  an  additional  ".  ct.  per  hour,  or  $2  7" 
for  the  week.  Thla  device  was  only  partially  effective,  for 
n  mere  dozen  men  out  of  42  on  that  job  earned  the  bonus. 
Even  when  the  men  were  working,  or  supposed  to  b" 
working,  they  were  found  exercising  all  sorts  of  Ingenutiv 
to  avoid  making  every  movement  effective.  One  man  was 
discovered  down  near  the  river  bank  watching  somebody 
shooting  snipe.  Others  would  discuss  long  and  earnestl." 
how    ihev   should   go  about  performing   the   simplest    sort   of 
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.>>k  and  which  end  of  a  plank  each  man  was  to  handle 
Thi«  did  not  involve  anything  of  a  quarrelsome  nature,  bu 
1,  was  dlstlnctlv  discouraging  to  a  supervisor  accustomed 
to  the  snappv  work  obtainable  in  most  places  in  the  North. 
Another  form  of  labor  with  which  dilliculties  of  a  differ- 
ent character  were  experienced  is  the  stvcalled  •■P«!'>-o"«: 
Greeks.  Spanish.  Italians  and  Albanians  all  work  in  this 
principle:  Spanish  and  Albanians,  particularly  so.  The 
padrone,  or  leader,  looks  after  a  considerable  group  of  men 
actinic  In  effect  as  their  business  agent,  and  delivering  the 
entire  crew  to  any  job  w  hich  pays  high  enough  for  his  and 
their  services.  The  men  will  not  work  independently  of  the 
leader  nor  can  they  be  hired  away  from  him.  If  anything 
displeases  the  padrone,  he  will  take  his  whole  gang  away 
to  the  next  job.  This  gives  the  employment  manager  gray 
hairs  in  trving  to  till  the  gap  before  there  is  a  chance  to 
hold  up  other  parts  of  the  job.  due  to  the  lag  in  the  work 
which  was  being  done  by  these  men. 

These  padrcnes  are  very  jealous  of  their  privileges  and 
usuallv  want  a  good  deal  more  for  their  individual  services 
in  keeping  the  men  lined  up.  than  they  could  possibly  earn 
as  laborers  themselves.  The  Albanians  are  particularly  dif- 
ficult In  this  respect,  and  the  whole  system  leaves  very 
much  to  be  desired. 

Attempts  have  been  made  at  various  places  in  the  South 
to  use  as  laborers  some  of  the  so-called  poor  whites."  Ut- 
ile success  is  obtained  in  this  effort,  because  of  the  ex- 
tremely poor  ouality  of  human  being  represented  under  this 
term.  Most  of  the  men  seem  physically  incapable  of  real 
hard  work  and  are  temperamentally  incapable  of  atteniptinp: 
It.  They  are  illiterate  and  densely  ignorant  of  the  man,- 
things  which  most  men  have  known  since  childhood: 

Skilied  labor  in  Southern  fields  is  extremely  scarce.  The 
Aberthaw  Construction  Co..  when  doing  work  below  the 
Mason  &  Dixon's  Line,  has  found  it  advisable  in  most  in- 
lances  to  import  the  bulk  of  skilled  labor  from  tht'  North. 
larpenters.  masons  and  others  whose  work  is  high  grade 
are.  in  general,  much  better  trained  in  the  North,  and  can 
be  rolled  upon  to  do  so  much  better  work,  that  it  has  been 
found  futile  to  attempt  to  rely  exclusively  on  the  local 
product. 

When  It  comes  to  bosses  for  the  negro  laborer,  however. 
these  are  almost  Invariably  drawn  from  the  local  field,  bo- 
cause  the  natives  understand  how  to  handle  the  black  man, 
with  special  emphasis  on  the  Southern  black  man.  far  bet- 
ter than  any  Northerner  can  possibly  know.  They  josh  him 
and  coax  him  alone  in  a  way  which  anpeals  to  his  sense  of 
humor,  and  by  keeping  up  a  continual  chatter  are  able  to 
,ii-i  which  would  be  utterly  impossible  by  the 
idopted  in  the  North  with  Italian  and  other  foreign 
l^tor.  This  same  form  of  good-natured  raillery  often  dis- 
arms complaints  when  made,  and  causes  the  previously  dis- 
rruntled  darky  to  forget  his  troubles  entirely  and  go  off 
«ith  a  grin  on  his  face. 

It  will  he  evident  from  the  above  random  remarks  that 
geography  has  a  good  deal  to  do  with  the  handling  of  labor 
In  building  construction.  Knowledge  of  local  characteris- 
tics and  of  various  types  of  men  is  essential  if  results  are 
to  o€  obtained.  Even  under  the  best  of  conditions,  how- 
ever, with  adequate  knowledge  and  familiarity  with  the 
men.  there  arise  manv  cases  where  the  kind  of  result  de- 
sired if  unobtainable  no  matter  how  great  may  be  the  effort 
to  gel  It. 

For  Instance,  some  years  ago.  when  Mexican  labor  was 
quite  content  with  7-,(\  ct.  per  day.  an  attempt  was  made  to 
Increase  the  production  per  man  by  raising  the  rate  to  $1. 
The  result  was  a  prompt  disillusionment.  The  50  ct.  had 
been  ample  to  permit  the  men  to  live;  hence  with  $1  per 
day  they  worked  only  half  as  many  days  and  loafed  the  rest 
of  the  time.  Thf  employment  manager,  therefore,  who  ex- 
pfcta  to  obtain  similar  results  from  his  men  regardless  of 
Ifwnl  pondltlons  is  likely  to  be  disappointed  whenever  h-» 
■  1  a  region  where  rejrro  fr  Vev)(.;in  labor  h,Ts  to  be 
1   upon  to  any  cnn«lderable  extent. 


Electric  Locomotives  for  Swis-  Railway'' —Tlif  first  of  th-? 
14  electric  Inromotive'i  ordered  by  lh»  Swiss  eovornment  in 
the  latter  part  of  1;>IS  for  the  federal  railways  fCuehe  Val- 
ley and  Beme-Schwar7enbourg  lines  i  has  just  been  delivered 
by  the  builders,  (he  S.  A.  Brown,  Boverl  &  Cie,  Baden. 


Closure  of  a  Flowing  Crevasse  in 
the  Beiilah  Levee 

The  successful  closure  of  the  Ueulah  Levee  Crevasse.  Bol- 
ivar County.  Mississippi,  marks  a  new  era  in  the  handlim; 
of  such  situations  on  the  Mississippi  River.  The  method 
used  was  generally  the  same  as  that  employed  in  closing 
the  Colorado  River  crevasse,  but  was,  at  Beulah  successfully 
applied  on  the  Mississippi  River  for  the  first  time. 

The  closure  of  a  crevasse  in  the  Mississippi  Levee  while 
water  ran  through  it,  has  been  of  exceedingly  rare  occur- 
rence. In  most  cases  the  inaccessibility  of  location  makes  ii 
impracticable  to  use  steam  equipment,  and  the  only  accessi- 
ble earth  is  in  the  small  part  of  the  levee  that  is  above 
water,  with  no  rock  available.  Experience  has  usually  been 
that  by  the  time  equipment,  material  and  forces  can  be  as- 
sembled and  work  gotten  well  under  way.  the  flood  ha.^ 
well  nigh  subsided. 

An  interesting  description  of  this  work  is  given  by  .Mr.  T. 
L.  Dubbs,  Superintendent,  Vicksburg  Division,  Yazoo  & 
Mississippi  Valley  R.  R..  in  the  .lournal  of  the  Engineers' 
Club  of  St.  Louis,  from  which  the  matter  that  follow-s  is  ab- 
stracted. 

Conditions  at  Beulah  were  peculiarly  aggravated.  The 
leveo  gave  way  in  April.  1912.  forming  a  crevasse  ?..40O  ft. 
wide  in  a  levee  2:1  ft.  high.  A  large  territory  (about  2.100 
square  miles)  was  submerged  until  late  in  the  planting  sea- 
son and  the  resulting  money  loss  to  planters,  mills  and  rail- 
roads was  very  great.  By  a  combination  of  unfortunate  cir- 
cumstances, an  unusually  early  rise  of  the  river  in  January. 
liilS,  found  an  open  gap  in  the  new  levee,  which  was  then 
under  construction  pround  the  crevasse.  A  large  part  of 
the  district,  strueglinc  to  recover  from  the  inundation  which 
it  had  suffered  but  nine  months  before,  was  again  flooded. 
There  remained  three  months  or  more  of  the  usual  flood 
season  when  a  second  rise  might  reasonably  be  expected,  sub- 
jecting this  area  to  a  third  overflow  within  12  months.  It 
was  imperative  to  close  this  gap.  if  possible,  before  anothe.- 
rise  should  come. 

The  Ya/oo  A-  Mississiin'i  Valley  H.  D.  had  been  a  heavy 
sufferer  from  the  tw^o  floods  and  would  be  from  the  third. 
This  road  has  a  main  line  2%  "liles  east  of  the  new  crevasse, 
over  which  its  through  passenger  trains  between  Memphis 
and  New  Orleans  are  run:  another  main  line,  about  1.5  miles 
furthnr  east,  and  a  branch  between  the  two.  besides  other 
branches  in  the  path  of  the  waters  from  the  break.  It  was 
of  special  interest  to  the  railroad  to  prevent  anothnr  flood 
from  soing  through. 

On  the  evening  of  Feb.  fi.  the  terms  of  a  contract,  by  au- 
thoritv  of  the  Jlississipni  River  Conn'Mssion  were  agreed 
upon  by  the  ITnited  States  Engineer  Officer  an^l  the  rail- 
road's representatives,  providing  that  the  railrond  companv, 
as  agent  for  the  I'nited  States  Government,  should  close  the 
crevasse.  The  railroad  was  to  be  paid  the  cost  of  .^11  labor 
and  all  material,  plus  a  small  percentage  to  cover  overhead 
charges.  At  this  time  there  was  still  a  larse  volume  of 
water   flowing   through   this   break. 

Mr.  Dubbs.  Superintendent  of  the  Vicksl-uig  Division.  Y. 
&  M.  V.  R.  R..  took  personal  charge  for  the  roilroad  com- 
pany and  on  Feb.  7,  he  had  materials  and  e^u^nment  mov- 
ing towards  the  break.  On  Feb.  S.  track  lavine  was  begun 
on  the  spur  track  running  from  the  main  lin°  of  the  rail- 
road near  Beulah  station,  to  the  break. 

During  the  flrst  three  days  of  track  laying,  it  ninod  con- 
stantly, during  the  remaining  days  it  was  ra'^^y  and  very 
wet.  The  men  worked  in  mud  and  water  a  foot  nr  more 
in  depth,  laying  the  track  across  the  cotton  field  between 
the  railroad  and  the  levee  (a  distance  of  2.2nn  ft.).  From 
the  point  where  the  spur  track  reaches  the  levee,  it  was 
built  on  the  banquette,  which  was  rounded  ii  advpuco  of 
the  track  laying  with  road  graders.  On  most  of  the  line, 
the  ties  were  laid   on  "slabs." 

Ties  were  loaded  on  barges  at  Rosedalp.  Ilo'li-d  down  be- 
side the  levee,  and  laid  in  place  on  (he  bamiuetle.  by  Mr. 
Lilly.  V.  S.  .lunior  Engineer,  with  a  force  of  irnvernment  la- 
borers, in  advance  of  the  steel  gang.  On  Feb.  16.  S  days 
after  track  laying  was  begun,  and  10  davs  after  the  work 
was  decided  upon,  the  4  S-10  miles  of  track  to  the  north  ead 
of  the  break  had  been  completed.  The  track  was  ballasted 
with   cinders. 


(16) 


Ktnn.ir.riiit)  and  ConlntctDin   h>i   .fitlii  J1,   19L>0.  69 

On  Feb    IT    pile  driving  Nvas  begun  ui.h  a  track  pile  drive.  .pur  Ime.  erec.lou  o(  .emm.rary  ..ml  chute  and  water  ta..k, 

On  >eb.  1..  pile  ""y'«                   Miisvhlle  a   creep  ne   pile  «tre  all  carefully  planned  by   Mr    iKibbs 

through  the  break  for  "^^^    «-^'^^,             .Mff     •  g   .X      o  dir.c.ly  t.  the  toe  of  the   slope.  utherwUe  percolation   inigh. 

^-bursh^^-'r^ttor^Tirtvl^ag;  .e';,;';;.  of'piU.  lU  .5  tt...  h-ve   bee„   Checked   euewhere   before   i,    «as   a.   the   bottom 

,SrJge   --tlon  ^a^:j..;e.   ben..  ..  ft    front  rail  t.  thu^^.nv.^.  •^-----  -,....„.,  ,,,,      „.,  ,,,. 

ground     ^"'^^'"IP'"^ /re   drive.       .    L    having    live    pile,  used  for  earth  were  Haskell  standard  «ldedump  ballaM  ca.» 

each    'the  '[h^r  four  peT  The  l',,;  I,  ..f  thrtr:.«.,e  I.  1.140  A  full  tra.n  carried  20.     After  the  banauette  benune  .oft  fro,,. 

ft      The   pTleSr  vers   worked  dav   and   ni«h,   and   the  treble  neepage.   train,   carried   from    lo   to   y.  can..     Karth   wa.  u-, 

was    complI-teJ    vlrcrr  25    davs    after    the    contract    was  loaded  o,.  the  water  «ide.  by  Earnhardt  «.de  plows  and  l.ldge^ 

„..",i»    an,!   1'  davs  after  the  track  reached  the  break.  wood  unloadera. 

When     he 'flrs,^  piles   were  driven,  son,.,   dimcultv   was  ex-  S.ean.  shovels  and  trains  were  operated  24  hours  per  day 

™>l,ued   because  of  the" wlft  current,   .unnlng  at   a  depth  Marine  lights  and  Mlllburn  ace.y  ene  gas  lights  were  used 

IT  S  to  25  n      Severll  piles,  being  sw.p.   .«al..st   the  pile-  The  actual  yardage  placed  In  the  creva«.o  was  as  follows 

driver   leads   before   striking   bottom,    wore   broken   off  at   the  P^^^,^    , ,  j  ;^{ 

bottom  of  the  leads  and  tumbled  over,  end  down  the  current.  i(«ik    SS...BI 

The    water   wa.    falling,   however,   an.i    the   pile   driving   was  ^,,  j^V;;' ,„;,,„^,„g,i,eVeKi.VartVain8  on  the  main  line  and 

completed  in  dead  water  an  -'verage  of  1..  ft.  deep.  mnterlnl   trains  on   the  spur,   were  han.lled   by   the  lei- 

A  number  of  cars  of  rock  had  been  shipped    n  from  qua.-  ";;;'";„,„,„,  ,,„,.^      .,,„„    V,,,,,.  „.„e  four  block  station, 

rles   in   Kentucky.   Alabanu.   --\^^^^%^^  the  ral  roaJ  -^Ih  .e^phone  houses  and  sl.Ih.gs  on  the  n.aln  line  and  thre,- 

ing  on   available  sidings  to.-  many  m    es  ..long  the  railroad^  ^                              movements  were  confolled  by  train 

About  half  the  cars  contained   ■np-rap     s.ze  and  half  of  thetn  ,", rector,  stationed  a.   the  stean,  shovel  vard  with  block  ,U- 

puarry  run.  some  pieces  being  so  large  as  to  renu.re  shoo.  ';^7[;,^^„/^,.„;^  ,,,j,„„,,  ,4  hours  per  day. 

Ing  in  th^  car  to  unload  them.    The  large  quantity  needed  In      raiminnin.  ih        J_^ 

•  limited  time  made  it  necessary  to  take  any  size  that  could  a>.           L            J    T"        TH     4.^^ 
be   had    most    promptly.     All    rock    was   handled    In    bottom-  Cambered       •   le     rlateS 
dump  cars      The  top  of  the   trestle  was   built  open  so  th-il  ^^^    ^    Morri.son.    «.itlng   in   ili--     italic  ay    K>-vlew."  ques- 
the  cars  could  be  dumped.  tions  the  advisability  of  using  cambered  tie  platec  and  quotes 
On    March    -•?.    the    day    that    the    trestle    was    finished,    the  ^^^   ^^^.^^    experience   and    observation    bearing   upon    the    sub- 
dumping  of   rock   was   begun.     The  last   of   1.402   cars   (abo,.-  j^^^       j^,^   ^j^^^^    discussion    follows: 

?o.000  ydf.i  of  rock  was  dumped  about  April  2.  and  the  rock  ^j^^   theoretical   consideration   of   the   wnve   motion   of  the 

was    then    topped    off    even    with    the    ties,    with    1.000   yd.   of  ^^^    would    seem    to   require    a    bearing    surface   that    will    in 

gravel       This    gravel    proved    invaluable,    as    the    very    slirf.  ^^^^^  manner  conform  to  this  movement.    The  extent  of  this 

mushy  buck.-ihot  dirt  co.ild  be  cleaned  off  its  surface  with  n  n,ovcmen!    depends    upon    the    weight    of    rail,    intensity    of 

facllitv   th:ii    would   not    have   been    possible   on   the   exposed  ,^.,,p^,    ,Qa,,^   „nj    „p„n    (rack    conditions.     With    the   use   of 

rfK^k  nil.     The  travel  also  gave  firmness  to  the  surface.  ,1^,,!^  J.^^^^    ,^p   ^.^^^  movement   is  undoubtedly   greater  than 

The  required  nuanlity  of  rock  was  ordered  on  the  basis  of  ^^^^^   heavy    mils,   and   the   physical   tn«ck  conditions   are  cor- 

1    lo   1    «lores      Instead,   the   rock   filled   assumed    about    IM.  respondingly  improved,  with  the  latter. 

fo  1  slopes  and  to  make  the  available  supply  reach  up  to  th-?  gome  of  the  railrop'is  now  use  extra  heavy  rails  which 
track,  the  top  •".  ft.  of  the  bents  (below  the  caps)  was  boxed  ^^^  greatly  Improvod  the  line  i<nd  Kurface  of  the  track.  Bve>i 
In  The  plank  walls  of  this  box  were  tied  together,  midwav  ,j,ough  the  wheel  load"  are  the  maximum,  the  reduction  of 
between  bents,  by  3Vi  In.  wire  cables,  doubled,  passing  ^^^^  ^.^^^  movement  Is  "aiureHy  the  result.  Still.  In  view 
arounii  fi  by  10  vertlcles.  outside  of  plank,  and  twisted  taut  ^j  these  facts.  cnnit<ered  or  ci.rved-s..rfpce  tie  plates  an- 
The  second  191.1  rise  came  through  the  old  crevasse  and  bping  used,  much  to  the  detriment  of  the  life  of  the  tie  plate-; 
against  the  new  levee  and  rock  fill  on  March  27.  before  Ih-  jj  ^j,j.  nialntenance  of  wav  engineer  is  in  do.ibt  I's  to 
rock  was  all  in  place.  Flow  through  the  rock  fill  was  fre>->.  whether  the  flat  top.  cambered  or  curved  lie  plate  Is  the  cor- 
al a  moderate  velocity,  not  sufficient  to  further  erode  the  ^.^^^  practice,  he  can  readily  satisfy  himself  by  l->king  out  nf 
buck.^ihot  bottom.  As  the  water  continued  to  rise.  Ihe  llo'v  ^^^  track  a  tie  plate,  here  and  there,  which  has  been  In  ils" 
Increased,  but  the  natural  drainage  channel  accommodated  „n,|pr  gpvere  conditions  for  three  or  four  years,  test  Ihe  sur- 
most  of  the  water  that  flowed  inland  from  the  crevasse,  so  j^^^.p  ^.^j^  ^  straight  edge,  and  thus  determine  whether  the 
that  comparatively  little  low  land  was  submerged,  no  cultl-  ^^g  pinte  Is  being  worn  to  conform  to  the  curved  surface,  or 
vated    land    of   any    consequence.     Mr.    Dubbs    estimated    that  ^^  ^.„^^  jp^p]  „j.  fl„, 

before  any  earth  was  dumped  over  the  rock  fill.  l'/4  per  cent  ^.jjp  ,^•r|tpr  has  done  this  and  has  found  that  the  plates 
as  much  .vater  passed  thi-ough.  as  would  have  gone  Ibrougli.  ,vhich  originally  had  cambered  or  curved  surfaces  have  worn 
Ihe  gap.  if  entirely  open  level,  and  In  no  plate  was  there  any  Indication  of  weir 
On  .\pril  :;.  the  first  earth  was  dumned  on  the  river  side  of  jj,„,  mif^it  be  considered  lo  conform  lo  the  wave  movement 
the  trestle,  and  froi.  that  time  earth  was  hauled  In  and  ^j  (|,p  ^aii.  a  plate  having  a  camber  of  1  /16  in.  was  corn- 
dumped  in  constantly  throughout  the  rise  and  fall  of  thf-  plptply  worn  off.  leaving  the  plate  with  a  straight  surface. 
l1ot)d.  and  this  should  be  especially  noticed.  1/16  in.  thinner  at   111'* 

From  the  lim^  that  the  dumping  of  earth  began.  Ihe  water  center  than  at  lis  sides 
on  the  fand  side  of  the  fill  began  to  recede,  very  slowly  at  If  any  benefit  Is  lo  be  derived  bv  using  a  plate  that  Is  cHm- 
flrst.  By  .\t.ril  14.  the  flow  through  the  rock  flll  was  prac-  bered  or  curved  giving  a  bearing  point  at  Its  center.  It  wouH 
ticallv  stopped,  and  the  low  lands  were  relieved  of  water.  •»«  be  lo  prevent  rocking  hv  n  central  annlic»tlon  of  the  load, 
the  earth  became  saturated,  much  of  it  was  drawn  Into  the  While  this  may  be  good  nraclice  with  light  rails,  poorly 
rock  fill,  some  passing  through  and  forming  mud  bars  on  th"  maintained.  It  is  uncalled  for  where  heavy  or  extra  heavv 
land  side,  estimated  s  to  1 4  ft.  high  and  2.">  to  inn  ft.  wide.  rails  are  used.  The  wave  movement  is  so  very  much  re- 
The  crest  of  the  flood  wave  reached  Beulah  April  20:  up  to  ducecl  with  heavv  rails,  that  each  rise  and  fall  of  the  rail 
April  no.  when  there  had  been  1  ft  full  from  the  crest  an  I  Is  practlcallv  vertical,  .ind  the  distance  between  sunports  so 
the  strain  was  considered  over.  7.140  cars  or  about  80.000  amall  that  the  rail  seals  itself  snuarely  ujion  the  tie. 
yd.  of  earth  had  been  dumped.  A  plate  having  a  high  center  that  Is  cambered  or  curved. 
The  earth  was  loaded  with  two  steam  shovels.  The  nea'-  Is  subject  to  a  more  rapid  wear  than  that  of  a  flat-top  plate 
est  location  which  afforded  suitable  material  and  drainage  A  plate  should  be  desiened  to  give  n  life  enual  lo  that  of  the 
facilities  for  shovel  pit.  were  just  south  of  Rosedale.  ahoii'  treated  lie.  of  which  it  Is  the  wearing  s.irface.  and  In  order 
ten  miles  from  the  crevasse.  Five  and  four-tenths  of  Ihf  that  this  be  accomplished,  no  part  of  the  plate  should  b? 
haul  from  this  pit  was  on  the  railroad  main  line  (single  subjected  to  excessive  wear  and  thus  unduly  weaken  Ihe  en- 
track).  op<»rating  eight  regular  trains  a  day.  The  pit  layou*.  tire  plate,  but  have  Ihe  wear  on  the  plate  of  such  uniform- 
sidings    telephone  block  svstem  on  the  main  line  and  on  the  lly  that   Its  maximum  life  is  assured. 
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A  Mechanical  Mule  for  Dirt  Moving 

several  vears  ago  Engineering  and  Contracting  suggested 
the  manufacture  of  small  tractors  designed  to  replace  mules 
and  horses  for  loading  and  hauling  scrapers.  It  was  pomted 
out   that   there   would   always   be   shorl-huul   excavation  jobs 


Fit- 


1-Tractor    Hauling    Fresno   Scraper   on      Basement    Excavation    at   Cleveland,   O. 


say  i.\i  It.  The  bowl  of  the  standard  fresno  is  i:!  in.  high  and 
IS  in.  wide  from  cutting  edge  to  back.  These  dimensions 
might  also  be  increased.  In  this  way  a  full  cubic  yard,  place 
measure,  of  earth  could  be  hauled  by  a  tractor.  Even  with 
the  present  standard  fresno  the  tractor  is  an  economic  suc- 
cess,   according    to    the    CrowellLittle    Construction    Co.,    of 

Cleveland,  Ohio. 

Figure  1  shows  the  Tle- 
trac."  manufactured  by  the 
Cleveland  Tractor  Co.,  19191 
Euclid  avenue,  Cleveland, 
O.,  at  work  on  one  of  the 
Crowell-Little  Construction 
Co.  jobs,  in  this  case,  a  base- 
ment excavation.  The  same 
tractor  is  frequently  used  in 
place  of  a  snatch-team  for 
hauling  wagons  up  a  steep 
grade. 

Figure  2  shows  the  "Cle- 
irac"  loading  a  Baker  Maney 
four-wheel  scraper  at  work 
on  a  road  grading  job  in 
Kentucky,  G.  R.  Greeg. 
manager  of  the  road  depart- 
ment of  R.  B.  Tyler  Co.,  of 
Buffalo,  Ky.,  states  that  on 
this  job  this  outfit  averages 
100  cu.  yd.  (solid  measure) 
per  day  on  a  500-ft.  haul  (1,- 
000  ft.  round  trip),  making 
16  trip  per  hour.  It  will  be 
seen  that  at  this  rate  the 
speed  was  270  ft.  per  min- 
ute    inclusive     of     the     time 


where  scrapers  of  one  sort  or  another  will  be  used,  and  that 
eventually  it  would  be  evident  that  small  tractors  could  be 
used  in  place  of  animals  for  scraper  work. 

The  accompanying  illustration  (Figs.  1  and  2)  indicate 
that  our  prophecy  has  been  fulfilled,  for  in  Fig.  1  we  see  a 
mechanical  mule  loading  a  h-U.  fresno  scraper  preparatory 
to  hauling  It  away,  and  In 
Fig.  2  we  see  it  loading  a 
four-wheel  scraper.  Small 
though  It  is,  this  tank-type 
tractor  has  more  tractive 
power  than  three  teams,  and 
i(  travels  .50  per  cent  faster. 
The  ordinary  5-ft.  fresno 
holds  16  cu.  ft.  of  earth,  and 
requires  a  four-up  team.  The 
tractor  Is  the  equivalent  of 
a  9lx-up  team  and  handles 
twice  as  much  dirt  In  a  day 
as  does  a  four-up  mule  team 
on  a  fresno. 

Contractors  in  the  East- 
em  and  Middle  States  have 
been  slow  to  appreciate  the 
economic  merits  of  the 
fresno  scraper.  In  part  this 
Is  attributed  to  the  fact  that 
they  are  not  accustomed  to 
use  four-up  teams.  In  part 
It  Is  due  to  skepticism  as  to 
the  large  loads  that  can  be 
hauled  In  a  fresno.  In  Gil- 
lette's "Earthwork  and  Us 
Cost."  the  new  edition  of 
which  has  Just  been  pub- 
lished, average  outputs  are 
given  as  120  cu.  yd.  of  earth 
•  place    measure  1    moved    per 

day  with  one  fresno.  where  the  distance  from  point  of  loading 
to  point  of  dumping  Is  50  ft.;  100  cu.  yd.  where  the  distance 
Is  100  ft.:  T.".  cu.  yd.  where  the  distance  is  200  ft.;  60  cu.  yd. 
where  the  dlstancf  Is  oOO  ft.;  the  average  being  %  cu.  yd 
We  are  inclined  to  think  thai  fresnos  for  use  with  a  trac- 
tor might  well  he  made  larger  thm  the  standard  o-ft    length 


spent    in    Iciading.    (lumping    and    delays. 


Production  ot   Explosives  In   1919.— The  total   production  of 
explosives  in  the  Cnited  States  in  1919  amounted  to   117.634. 
470  lb.,  according  to  the  U.  S.  Bureau  of  Mines.     In  1918  the 
production   was  499,124,660  lb.     Of  the  1919   total   180,511,050 


>r 


Flo.   2-Tractor   and    Baker    IVtaney    4-Wheel    Scraper   on    Ro.nd    Job     at    Buffalo,    Ky. 


lb  was  black  blasting  powder,  198,268,588  lb.  was  high  ex- 
plosives other  than  permissible  and  :;8,854,8:?2  lb.  was  per- 
missible  explosives.  As  compared  with  1918,  there  was  a  re- 
duction of  about  26%  per  cent  in  the  output  of  Uack  blasting 
powder  ir.i^  per  cent  in  permissible  explosives,  and  nearly 
4  per  cent  in  high  explosives  other  than  permissibles. 
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Accountinj^  for  Public   Utility 
Replacements' 

By    I,.    K.    NASH 

It  is  a  universally  recognized  fact  thut  most  of  the  physlcitl 
property  employed  in  public  utility  s.rvice  Rfadunlly  wears 
out  or  ceases  to  have  eftlcient  usefulness  because  of  obso- 
lescence, inadequacy,  or  other  functional  causes.  There  has 
been  much  speculation  among  engineers  and  accountants  as 
to  whether  the  value  or  usefulness  of  iniblic  utility  elements 
decreased  at  a  uniform  rate.  In  acconlaiice  with  a  sinking 
fund  curve,  or  in  a  manner  which  prfH-luilos  mnthematical 
expression.  So  far  as  wear  and  decay  are  concerned,  the 
rate  of  deterioration  approaches  uniformity.  It  is.  however, 
dithcult  for  an  engineering  mind  to  attach  any  similar  uni- 
formity to  the  loss  in  usefulness  arlsin«  from  functional 
causes.  A  utility  element  may  render  wholly  unimpaired 
service  for  many  years  when  suddenly  a  now  type  of  ele- 
ment, or  one  of  greater  capacity,  may  be  nqulred  for  the 
future,  whereupon  the  service  value  of  the  old  unit  drops 
abruptly  lo  a  salvage  amount. 

It  is  the  experience  of  those  well  acquainted  with  public 
utility  history  that  comparatively  few  important  properly 
elements  wear  out  in  service.  Nearly  all  such  elomenta  aro 
abandoned  while  still  in  sprviceable  condition  because  of  in 
sufficient  capacity,  unsuitability  to  changing  p\iblic  needs, 
ln«-fflclency  as  compared  with  more  modern  types  of  equip- 
ment, and  other  similar  factors  having  no  direct  relation  to 
the  UKe  of  the   superseded   elements. 

It  Is  sometimes  possible  to  predict  with  some  assuranc-^ 
the  time  when  a  particular  piece  of  property  will  beconi>> 
too  small  for  further  service  or  will  fall  to  satisfy  the  pub- 
lic demand,  but  other  factors  which  lead  to  premature  re- 
tirement cannot  ordinarily  be  foretold  within  any  usefu' 
range  of  accuracy.  In  many  cases  the  uncertain  factors 
are  more  apt  to  be  controlling  than  the  others.  It  may 
therefore  be  stated,  without  fear  of  contradiction  based  upon 
past  experience,  that  no  accurate  estimates  can  be  mad? 
of  the  useful  life  of  public  utility  property  with  the  excep 
Hon  of  minor  elements  recurrently  replaced  because  of  wear 
or  decay.  Such  elements  are  commonly  renewed  and 
charged  to  Operating  Expense,  and  need  have  no  part  in 
this  discussion. 

"Depreciation"  a  Much  Misunderstood  and  Misused  Word. 
•-  I'p  lo  this  point  the  word  'depreciation"  has  not  been 
used  herein  largely  for  the  reason  that  it  Is  a  very  much 
mlsuspd  and  misunderstood  word.  Furthermore,  when  prop- 
erly used  to  express  the  lessening  in  value  or  usefulness  .if 
a  piece  of  property.  It  Is  not  as  appropriately  used  in  thi-i 
discussion  as  the  word  "replacement"  for  the  reason  that  a"- 
ccunting  should  di-al  as  far  as  possible  with  definite  tangibh- 
tblngs.  Depreciation,  aj-  already  pointed  out.  has  no  deflnlti- 
measure  In  the  utility  field  based  upon  actual  experience. 
-V  piece  of  property,  such  as  a  street  car  which  Is  10  year.i 
old.  may  be  said  to  have  depreciated  aO  per  cent  because  It 
has  lived  one-half  of  the  conventional  estimated  20-year 
useful  life  of  street  cars  generally.  It  may  however  hap- 
pen, as  Is  hapjipnlng  today,  that  such  cars  are  retired  from 
service  and  replaced  by  cars  of  the  one-man  safety  type.  In 
the  abspnce  of  some  such  factors  such  a  car  might  not  only 
continup  another  10  years  In  service  but  might  aven  un- 
dergo, from  time  to  time,  such  extensive  repairs  that  Its  life 
might  be  prolonged  almost  indefinitely,  assuming  that  It- 
type  continued   to   be  serviceable. 

It  follows  that  any  system  of  accounting  which  attempt-t 
to  set  aside  periodically  a  mathematically  determined  sum 
of  money,  intended  to  equal  the  cost  of  a  certain  clement 
at  the  time  of  its  retirement,  is  almost  certain  to  mlsreprp- 
sent  the  facts  of  the  case  and  to  produce  a  sum  inadeqtiatp 
or  excessive,  probably  widely  so.  It  may  sometimes  be 
possible  to  detect  errors  In  estimates  of  uspful  life  involve.1 
In  accounting  provisions  of  this  kind  and  to  make  correc- 
tion therefor  within  the  remaining  reestlmated  useful  life 
of  the  elements  concerned,  bnt  such  possibilities  do  not 
alter  the  fact  that  all  such  accounting  procedure  reflects  not 
facts  but  guesses. 

The  only  time  when  the  facts  with  reference  to  depre- 
ciation   are    definitely    known    Is    when    the    depreciation    is 
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complete,  in  other  words.  wh.'n  retirement  of  the  depreciated 
property  is  necessary,  .^t  that  time  there  should  be  avail- 
able a  sufllclent  reserve  to  write  off  the  element  from  the 
utility's  propi-rty  account.  In  the  case  of  a  utility  as  .i 
whole,  the  lepliu-ement  of  n-llred  elements  Is  a  recurrent 
obligation  and  it  becomes  thi-  duty  of  the  utility,  both  to  itn 
investors  and  to  th«  public,  lo  see  that  Its  reserves  are  al- 
ways adtquate  to  lake  care  of  all  such  actual  rpphicements. 
Beyond  this  a  rt-placemenl  reserve  has  no  practical  value. 

If  a  ut'llty  undertakes  to  provide  for  so-called  theoretical 
depreciation,  as  required  by  some  prescribed  accounting  sys- 
tems, by  setting  aside  monthly  an  amount  estimated  to  ac- 
cumulate for  each  property  element  or  group  of  similar  ele- 
ments the  entire  cost  by  the  time  retirement  occurs,  there 
will.  In  fact,  be  accumulated  a  reserve  which  will  never  be 
wholly  used  for  its  Intended  purpose.  .Nearly  all  public 
utility  properties  are  constantly  growing  to  keep  pace  with 
the  development  of  the  communities  which  they  servo. 
Under  ordinary  conditions  the  unu8e<l  portion  of  a  tho- 
oretlcnly  accumulated  replacement  reserve  might  amount 
to  as  much  as  50  per  cent  of  the  entire  Investment  In  tho 
property.  This  unused  surplus  might  be  permanently  In- 
vested or  otherwise  diverted  from  Its  Intended  purpose  with- 
out interfering  with  necessary  withdrawals  for  actual  re- 
placement requirements.  All  this  excess  reserve  Is  con- 
tributed by  patrons  of  the  utility  in  excess  of  the  curren; 
costs  of  service,  thereby  requiring  rales  higher  than  would 
otherwise  be  necessary.  It  Is  true  that  there  may  be  som»* 
return  from  the  Investment  of  the  replacement  funds,  but 
this  return  may  be  substantially  less  than  the  patrons  could 
obtain  from  Investments  of  their  own  selection. 

For  practical  purposes,  as  already  statpd.  the  reserveH 
for  replacements  necessary  to  meet  any  actual  requlremenl-i 
are  very  much  less  than  the  theoretical  reserves,  and  any 
greater  sum  serves  no  useful  purpose  other  than  to  reduce 
the  amount  of  financing  otherwise  necessary  for  Improve- 
ments and  extensions. 

The  Size  of  Useful  Reserves.  It  Is  possible  to  obtain  some 
approximate  Idea  of  the  size  of  useful  reserves  by  a  stud." 
of  specific  cases.  An  examination  of  appraisals  made  on 
Piimemus  public  utilities  shows  that  the  theoretical  accrued 
depreciation  rarely  exceeds  20  per  cent.  On  a  properly  with 
out  growth  this  percentage  would  be  much  higher,  but  such 
a  condition  In  the  public  utility  field  is  rare.  It  Is  Incon- 
ceivable that  anv  ordinary  public  utility  could  spend  for  re- 
placements III  any  one  year  an  amount  approaching  the  total 
accrued  depreciation.  Some  of  the  elements  are  practically 
new  and  only  a  comparatively  few  are  close  to  the  end  of 
their  usefulness.  It  would  hardly  be  possible  for  a  mature 
utillly  of  the  ordinary  type  lo  spend  In  any  one  vear  as 
much  as  10  per  cent  of  the  total  Investment,  or  one-half  of 
lis  total  accrued  depreciation.  This  being  the  case,  any 
reserve  in  excess  of  10  per  cent  of  the  total  Investment 
would  be  superfluous  and.  If  the  utility  by  suitable  accruals 
maintained  a  reserve  of  the  order  named.  Its  practical  obll- 
gallont<  lo  both  Investors  and   the  public  would  he  met. 

Assuminc  that  such  a  reserve  Is  suitable,  the  method  of 
Its  accumiihition  Is  a  matter  of  practical  Importance  in  the 
standardization  of  accounting  systems.  Such  slnndardiza- 
llon  Is  now  under  consideration  by  various  regulatory  com- 
missions, and  greater  uniformity  in  accounting  methods  of 
central  stations,  gas  companies,  and  other  public  utilities, 
approaching  that  now  In  effect  for  electric  railways.  Is  much 
to  be  dcslreil. 

If  n  rigid  system  were  adopted  under  which  the  replace- 
ment reserve  was  alwMVs  kept  at  a  certain  percentage  of 
the  inveslmenl.  the  monthly  appropriations  to  the  reserve 
would  be  approximately  equal  lo  the  actual  charges  against 
the  reserve  so  that  the  reserve  would  not  accomplish  th° 
desirable  purpose  of  avoiding  extreme  fluctuations  In  re- 
plac(  nient   appropriations. 

Replacement  and  Accounting. — Two  schools  of  thought 
exist  with  reference  to  replacement  accounting.  One  as- 
serts that  the  appropriations  for  replacements  should  be 
deflnllely  fixed  upon  the  basis  of  the  cost  and  useful  life  of 
properly  elements  and  distributed  with  unvarying  uniform- 
ity regardless  of  business  fluctuations  and  variations  In  the 
balance  available  for  Interest  and  dividends.  The  other 
school  contends  that  the  requirements  for  depreciation  are 
not  definitely  or  even  approximately  determinable  In  ad- 
vance so  that  Inflexible  appropriations  for  ultimate  replace- 
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m^nli  are  an  unwarranted  refinement,  at  least  where  the 
total  funds  available  from  the  operation  of  the  property  are 
variable,  as  is  usually   the  case. 

Certain  disbursements  from  utility  revenues  are  necessary 
for  continued  operation  free  of  receiverships.  They  includ-- 
opemtinR  expenses,  taxes,  and  interest  upon  indebtedness. 
It  is  sometimes  claimed  that  return  upon  the  balance  of 
capitalization  represented  by  stock  issues  is  of  such  minor 
Importance  that  the  stockholder  should  be  satisfied  with 
whatever  balance  may  remain  after  operating _  expenses, 
ta.xes.  Interest  and  full  provision  for  depreciation  have  been 
deducted.  Here  lies  the  real  difference  between  the  two 
schools  above  referred  to:  the  one  contending  for  fixed  re- 
placement provisions  and  flexible  returns  to  investor:  the 
other  urging  fixed  returns  to  investors  and  flexible  replace- 
ment provisions.  Proponents  of  the  first  school  fail  to  rec- 
ognize that  the  return  sought  by  investors  is  in  effect  a 
wage.  Capital  is  the  product  of  past  labor.  Many  investor^; 
depend  upon  their  income  for  living  expenses,  and  any  cur- 
tailment of  this  inocrae  is  as  serious  to  them  as  a  reduction 
jn  wages  or  the  loss  of  his  .lob  is  to  a  laborer.  An  investor 
seeking  a  profitable  use  for  his  money  will,  among  other 
factors,  consider  the  probability  of  a  regular  return,  as  well 
OS  the  -safety  of  his  principal,  and,  other  thines  being  equal. 
will  select  the  investment  offering  the  greatest  assurance 
of  stability.  This  is  iust  as  logical  a  procedure  as  if  a  la- 
boring man.  having  two  jobs  offered  him.  selected  one  at 
a  fixed  dally  wage  in  preference  to  another  at  a  possibly 
higher  wage  but  conditioning  the  amount  of  the  wage  unon 
the  ability  of  the  company  to  earn  it  after  making  all  othe.- 
possible  provisions  for  the  protection  of  the  business  and 
its   investment. 

If  capital  is  entitled  to  stability  of  return  consistent  with 
definite  requirements  of  the  business,  and  the  renuirenient« 
for  replacement  reserves  are  far  from  definite,  as  alieadv 
shown,  it  follows  that  the  method  of  accumulating  replac'^- 
ment  reserves  should  have  such  flexibility  as  will  permit 
stability  of  return  to  the  investor  consistent  always  with 
ultimate  adequacy  of  replacement  funds.  The  stability  of 
return  thereby  provided  would  definitely  tend  to  reduce  the 
cost  of  money,  would  permit  financing  in  times  of  depres- 
sion and  emergencies  when  otherwise  it  would  be  impos- 
sible, and  thus  tend  to  develop  the  utility  service  and  de- 
crease its  cost. 

The  desired  flexibility  in  replacement  appropriations  '^Meht 
be  secured  by  an  accoimting  program  along  substantially  the 
following  lines: 

The  accumulated  replacement  reserve,  instead  of  beins; 
a  fixed  percentage  of  the  investment,  might  with  prnnriety. 
because  of  essential  indefiniteness  be  set  wvt  with  maximum 
and  minimum  limits  from  no  per  cent  to  .50  per  cent  al)ovi-' 
und  below  the  normal,  respectivelv.  The  reserve  should  al- 
ways be  kept  within  these  two  limits  In  times  of  prosperity 
the  Dpper  limit  should  be  approached  through  liberal  ajipro- 
prlations.  and  in  times  of  business  depressions,  the  fippro- 
nrlations  could  safelv  be  curtailed  until  the  lower  limit  was 
approached.  Such  flexibility  in  replacement  appropriations 
would  tend  to  stabilize  returns  to  investors  and  would,  as 
alrendy  stated.  Insure  an  accumulation  of  replacement  fund.^ 
sufTlclent  for  all  practical  purposes. 

The  specific  accounting  methods  under  which  accruals  to 
the  replacement  reserve  would  vary  with  the  prosnerity  of 
the  business  but  r.t  !>11  tl"'es  keep  the  reserve  within  suit- 
able limits  need  not  here  be  set  forth,  and  it  would  not  b> 
a  simple  matter  to  la"  down  wholly  definite  rules  as  a  sub- 
stitute for  the  ludgmenl  heretofore  commonly  exercised  in 
such  matters.  The  suegesteri  general  basis  of  accoimting  in 
struclions  is  that,  after  a  utilitv  has  determined  the  average 
amount  necessarv  to  maintain  in  the  long  run  a  suitable  re- 
serve of  the  order  required.  Ibis  average  rate  of  accrual 
should  not  be  curtailed  unless  the  balance  available  for  re- 
turns to  investors,  after  providing  for  such  average  accrual, 
shows  a  tendency  to  decrease,  in  which  event  the  accrual 
might  be  curtailed  to  an  extent  consistent  with  the  decreas-? 
Jn  ne!  nvenues.  but  always  within  the  limits  necessary  to 
maintain  fh^  minimum  reserve.  With  increasing  revenues 
there  shoiiM  be  a  corresponding  increase  in  accrual  to  build 
up  the  re.arrvp  toward  Its  maximum  limit. 

It  Is  quite  obvious  that  such  a  program  of  replacement 
accruals   differs   fundamentally   from   that   prescribed   bv   the 


Interstate  Commerce  Commission  in  its  accounting  system 
for  interstate  electric  carriers.  The  Interstate  system  has 
been  in  effect  a  comparatively  short  time  during  wliich  all 
carriers  have  suffered  unprecedented  reverses  until  they 
have  reached  a  point  where  their  credit  is  most  seriously 
impaired  if  not  destroyed.  The  number  of  receiverships  has 
increased  beyond  any  previous  records  whereas,  on  the 
other  hand,  many  industrial  enterprises,  free  from  the  re- 
strictions surrounding  public  utilities,  have  prospered  as 
t;ever  before.  The  accounting  requirements  of  the  Inter- 
state Commerce  Commission  and  similar  requirements 
which  have  been  put  into  effect  by  State  commissions  have 
been  a  contributing,  although  by  no  means  a  dominant,  fac- 
tor in  the  present  financial  condition  of  public  utilities.  It 
is  submitted  that,  in  the  absence  of  rigid  replacement 
charges,  the  utilities  so  regulated  would  have  been  in  an 
ap|)reciably  better  financial  condition  and  could  have  func- 
tioned more  effectively  during  the  war  emergencies. 

There  remains  to  be  considered  the  question  as  to  whether 
or  not  accruals  for  replacements  should  be  charged  to  Op- 
erating Expenses,  as  required  by  Interstate  and  some  State 
classifications,  or  by  appropriations  from  surplus,  as  has 
been  the  common  practice  in  (he  past.  The  former  arrang'^- 
iiient  has  the  advantage  of  reflecting  more  fully  in  Operat- 
ing Expense  the  cost  of  operation  and  upkeep  of  the  prop- 
erty. If.  however,  flexibility  in  accruals  for  replacement -i 
is  conceded  as  desirable,  there  is  injected  into  operating 
costs  an  element  different  in  character  from  those  ordinarily 
so  charged,  resulting  in  fluctuations  in  operating  ratios 
which  would  be  confusing  to  operating  officials  who  have 
been  in  the  habit  of  closely  following  such  ratios  and  gag- 
ing the  efficiencies  of  operation  thereby.  Operating  ratios 
could,  of  course,  be  determined  exclusive  of  replacement 
accruals  for  the  purposes  of  routine  operating  studies. 

The  general  program  of  flexible  replacement  accruals 
within  the  defined  limits  of  total  accumulated  reserve  would 
have  a  very  substantial  advantage  in  connection  with  rate 
regulation.  Regulatory  commissions  universally  concede  that 
a  reaoonable  return  upon  the  value  of  public  utilitv  property 
is  a  necessary  part  of  the  cost  of  service,  and  it  will  not 
be  disputed  tliat  the  greater  the  regularity  in  this  return  the 
lower  it  may  be.  If.  therefore,  this  return  were  made  prac- 
tically constant,  as  are  current  operating  expenses  and 
taxes,  the  one  remaining  element  involving  flexibility  would 
be  the  replacement  accruals  and  their  accumulation.  The 
accumulated  replacement  reserve  would  accordingly  he  an 
index  of  the  adequacy  of  revenues  and  might  properlv  be 
used  by  the  commissions  as  a  guide  to  the  need  of  increases 
in  rates  or  the  possibilities  of  decreases.  In  fact,  such  an 
arrangement  would  approach  the  automatic  regulation  of 
fares  provided  for  in  the  numerous  and  increasingly  popu- 
lar service-at-cost  franchises  under  which  electric  railways 
are  operating.  There  is  no  reason  why  regulatory  commis- 
sions miglit  not  substitute  a  practically  automatic  program 
of  regulation  under  the  method  proposed  in  place  of  the 
present  more  cumbersome  and  often  long  drawn  out  rate 
proceedings  which  frequently  fail  to  f\irnish  relief  until  long 
after  it  is  needed.  It  is  believed  that  the  adoption  of  some 
such  program  of  regulation,  involving  flexible  replacement 
accruals,  would  immediatoly  improve  the  credit  of  public 
utilities  subject  thereto  and  permit  them  to  improve  and 
extend  their  s^M  vice  and  reduce  their  charges. 


Progress  of  Peconstruction  In  France. — A  recent  state- 
ment by  M.  Tiirdicti.  in  cliarge  of  the  reconstruction  of  the 
devastated  region  of  France,  shows  the  progress  that  has 
been  made  The  following  table  has  been  compiled  from  M. 
Tardieu"s   figures: 

-,  ,  .  Dostroved.  Recon.striiftfd. 

Hou-ipR    (pumhpr)     (i.'!2.94.1  19S  Onn 

Railwav   lines    (miles)    3.439  2.^11 

Pannls    (iriilcs)     '^^%  '4ST 

Roads    (miles)     24.2.'!.'i  4  fi^n 

Rri'liios.    etc.     (number)..                         ....  4.7flB  .f  424 

Fiotorles.    etc.    (number)    11.500  S  .'541) 


Railway  Electrification  in  France. — A  program  has  been 
announced  for  electrification  of  fi.01.5  kilometers  of  the  sev- 
erj'l  different  I'rencli  railwi-v  systems,  with  an  additional 
1.920  kilometers  under  consideration.  A  total  of  .'!1.S  kilo 
meters  is  now  under  electrical  operation  on  thf  line  of  the 
:\Iidi  Co. 
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Progress  of  Federated  American 
Engineering  Societies 

The  Joint  L'onfereiicf  Comimuef  lias  Issued,  undor  dute 
or  July  9.  the  first  bulietin  of  the  K.-deruted  Aiiierii-un  Kiiki- 
neering  Societies,  the  new  society  lesulling  from  the  Or- 
ganizing Conference  in  Washington,  June  3  and  4.  The  bul- 
Intin  outlines  the  progress  that  has  been  made  since  that 
meeting.     The  notes  following  are  ipioied  from  the  bulletin. 

The  Technical  Club  of  Dallas,  at  its  meeting  of  June  22d, 
made  application  for  membership  :ii'l  at  the  same  time 
filed  its  claim  as  being  the  first  local  oruanlzuiiou  to  apply 

At  the  annual  meeting  of  the  Ameiic.iM  Inslltute  of  Chem- 
ical Engineers  held  in  Montreal  June  2-  ::•.  I;i20.  the  ques- 
tion of  the  Institute  becoming  a  nienili.-i-  nf  ihe  Kederuted 
American  Kngineering  Societies  was  favorauiv  discussed  and 
referred  to  the  council  for  consideration  :it  iis  meeting  on 
July  25.  at  which  time  definite  action  will  tif  tai<en.  In  the 
discussion  the  opinion  was  expressed  thai  the  Institute 
should  be  a  member  of  this  organization  an<l  if  its  finances 
would  not  permit  this,  that  members  should  In-  assesse-l 
the  necessary  amount. 

■■R««oivoi!.  That  11  i"  tlie  sonse  of  this  bo.'\ril  tliat  lli.-  A.  I. 
K.    K.   should  join    llie   Ki'U-iiied   American   Kr.Kinot-riiii:    .Siiiivii--!! 

but  that  :i-   '' ■■  "    '   -"nail  uttcnclano-  at  this  nioi'tim;  iinil  a  ni'W 

lioard  wi!:  lommenelnf;  with  the  ai1inliil.--ti'.Lti\'t<  vi-ar 

■m    Aug.    '  (>-rrfd   until    Iho    .Vugust    nit'iUm;    nt    ilic 

board  !ind  ihat  a  leltt»r  be  sent  the  im-mbers  of  \\w  liu-orrlnt; 
board,  with  a  request  that  they  give  careful  consUl.TiilUm  lo  the 
matl-r  ant!  be  prepiired  to  act  at  the  next  nioeting." 

The  report  of  the  delegates  to  the  Washington  Organizing 
Conference  was  read  at  the  meeting  of  the  Board  of  Pirec 
tlon  of  the  American  Institute  of  Mining  and  Metallurgical 
Kngin*>ers  on  June  25,  was  favorably  discussed  and  referred 
to  th»»  Finance  Committee  to  devise  and  report  on  means  of 
meeting  the  financial  requirements. 

The  report  of  the  delegates  to  the  Washington  Conference 
representing  the  American  Society  of  Civil  Engineers  wi'.I 
be  prr-sented  at  the  annual  convention  oC  the  society  at 
Portland,  Ore..  Aug.  10-12.   1920. 

In  the  aftermath  of  the  Washington  "•'ference  there  ha^ 
leen  considerable  discussion  of  the  new  organiz:>iion  and  i 
number  of  incorrect  statements  have  been  made:  one  of 
these  is  that.  "During  the  war  technical  men  observed  the 
fact  that  many  engineering  problems  required  the  joint  ac- 
tion of  the  technical  societies.  This  requirement  was  met 
by  the  formation  of  Engineering  Council.  Now  tlie  Organ- 
izing Conference  proposes  new  organization."  This  is  not 
correct,  as  ii  has  been  repeatedly  pointed  out  that  the  worit 
of  The  Federated  American  Engineering  Societies  will  b-? 
administered  by  the  American  Engineering  Council  which 
will  succeed  the  present  Engineering  Council.  This  pro- 
cedure received  the  approval  of  Engineering  Council  at  its 
meeting  on  Oct.  16,  1919,  when  it  endorsed  the  "General 
plan  for  a  national  engineering  council  as  outlin<'d  by  the 
Joint  Conference  Committee  of  the  Founder  Societies. " 

It  has  also  been  suggested  in  the  technical  press  that  "no 
specific  business  is  as  yet  outlined  for  action  by  the  coun- 
cil": that  "The  federated  society  is  so  completely  nebulou.i 
that  one  cannot  commend  or  condemn  it"  and  it  will  be  some 
time  before  the  new  organization  will  begin  to  function.  As 
a  matter  of  fact  the  Organizing  Conference  at  the  closing 
sessions  on  June  4  adopted  the  following  resolution: 

"Resolved.    That  It  l.s   the  sense  of  this  orgunUinK  c   nf.i.in.- 
that    the    Joint    Conference    Committv    sIh>u1<I    be    enti 
making   provisions   for   putting  the   ronrliisltms  of  thin 
ir.to    effect    and    that    Engineerlne    Cuunrll    be    reiiuesteil    to    c.ii  r.v 
on  its  work  until   the   new  organiz:i'icn    hn^  been  estalill'hed.   and 
by  all  proper  means  to  further  th.-  "f  the  new 

tion       The    conference    further    r. -  lo    the    < 

socjctiea  that  they  continue  suppli'ini:  in.  lunds  requlrt-"i  i'>  r.n- 
■jinecrint;  Council  until  Its  work  Is  taken  over  by  the  new  or- 
canization." 

Engineering  Council  at  Its  meeting  of  June  17.  1920,  unani- 
mously adopted  the  following  resolutions: 

"Voted.  That  EnBinitrlng  Council  ho.irtily  endorse  the  plan  of 
organization  of  the  Federated  American  Kn^ineerlnK  Societies  and 
the  American  Enirineering  Council,  a'lopted  by  the  Organizing 
""onferenc,  of  technical  societies  In  ^VashlnKton.  June  3-t.  1920. 
and  authorize  Its  Executive  Committee  to  proffer  and  perform 
on  the  part  of  council  such  assistance  as  may  lie  practlcal>le  tn 
comnleting    the    work    of    the    Organizing    Conference    and    of    the 


Joint  Coniermce  Con.niiilei-  ot  tlie  Founder  Societies  in  eslabllsh- 
Ine  th«-  American  EnKlneerinK   Council. 

"Voli-d.  That  lOnclne.-nim-  I'umi.  il  :iutliiirlze  Its  Enecutlve 
ConiMiitlee  to  deal  with  an.v  •luesiinii  ut  ci>-aperation  with  the 
Joint  I'oifi-r.nce  ('uininltiei-  of  the  l-'oundcr  .Societies,  relating  In 
the  peniianent  orKanliatioii  of  tlie  Federated  .\nierican  EnBineer- 
ing  Sot'letlm,   which  may  come  u|j  iluring  the  summer. 

"Voted.  That  the  aeorelary  b.  Instructed  tn  Invite  future  meet- 
liifis  of  ^:l  glneerlne  Council  <l.le(;Hi.-»  of  the  societies  particlpulliiK 
in  the  Orgmiizlng  Conference  in  WiishinKton  June  S  and  4.  and 
editors  of  ti-rhnical  Journals  who  may  Iw  intereNied." 

The  action  of  Engineering  Council  in  accepting  the  Invi- 
tation of  the  Organizing  Conference  means  that  the  activi- 
ties of  Engineering  Council  which  are  those  to  be  unde.-- 
taken  by  The  Federated  American  Engineering  Societies, 
will  be  continued  without  interruption  until  the  American 
Engineering  Council   Is   prepared   to   take  up  the  work. 

The  statement  that  this  new  orgunizullon  "Is  completely 
nebulous"  is  refuted  by  the  fact  that  the  Organizing  Con- 
ference In  Washington  adopted  a  complete  constitution  and 
by-laws  to  govern  the  orgnni/.atinn  which  cuine  Into  activr- 
existence  when  The  American  Society  of  Mechanical  Engi- 
neers applied  for  membership  immediately  following  their 
adoption,  and  at  which  time  assurances  were  given  that  th-- 
Detroit  Engineering  Society  and  the  American  Institute  of 
Electrical  Engineers  had  taken,  or  would  take,  similar  ac- 
tion. 

To  this  nucleus  must  be  added  the  Technical  Club  of  Dai- 
Ins  so  that  The  Federated  American  Engineering  Societle-i 
has  come  Into  active  existence  and  the  first  meeting  of  In 
governing  body  will  be  held  probably  in.  November  of  this 
year. 

There  seems  also  to  be  doubt  as  to  the  purpose  of  the 
new  organization  as  set  forth  in  the  constitution: 

"The  object  of  this  ortianlzatlon  shall  !«•  to  further  the  public 
Wi-lfare  wherever  technical  knowledgi*  and  engineering  experience 
•iri  InvoUed  and  to  consider  and  act  U|ion  matters  of  common 
^•oncerii   to  Ihe  enclneerlng  and  allied   teihnlcnl  profeaiilonH." 

The  organization  is  to  deal  with  what  are  common]..' 
known  as  welfare  or  non-technical  matters.  11  is  not  a  social 
organization:  it  is  not  an  organization  of  individual  mem- 
bers. As  its  title  indicates,  it  is  a  federation  of  societies 
with  whose  autonomy  and  activities  it  in  no  way 
interferes.  It  does  not  create  a  new  technical  society  but 
it  will  succeed  the  present  Engineering  Council  and  will  be 
more  comprehensive  as  to  scope  and  membership. 

The  Federated  American  Engineering  Societies  will  not  in 
any  sense  be  a  competitor  of  any  existing  organization.  It.-< 
success  will  depend  upon  the  whole-hearted  support  given 
by  Ihe  individual  engineers  and  allied  technologists  of  this 
country  through  the  respective  engineering  and  allied  tech- 
nical societies  with  which  they  are  identified.  The  unanim- 
ity of  opinion  in  which  there  was  no  dissenting  vote,  with 
which  the  following  fundamental  resolutions  of  the  Wash 
Ingtun  Organizing  Conference  were  adopted  indicated  that 
the  psychological  moment  had  arrived  for  an  organization 
of  this   character: 

"Kesolvcd.  That  it  is  the  s.nye  of  this  OrcanlzlnR  Conference 
that  an  orgnnixatlon  be  created  to  further  the  putillc  welfare 
wherever  technical  knowledge  and  enclneerlng  experb-nce  arc  In- 
voIve«l  and  to  consider  and  act  uiKin  matters  of  common  concern 
t'     •  •   -neering  and   allied   technical   profession". 

1.     That    It    Is    the    sense    of    this    conference    that    the 
I.I  '  ~anizatlon    should    be    an    or-j.ini/.:iti.in    of    ^ori.ii.s    ,,f 

:i"  >i)d  not  of  individuals." 


Method  of  Climbing  Steep  Grades  on  Slippery  Track  witn 
Railroad  Type  Shovel.  -A  simple  method  of  getting  a  rail- 
road type  shovel  up  heavy  grades  is  described  as  follows 
in  Ihe  July  iilxcavating  Engineer:  A  short  time  ago  a  con- 
tractor In  New  Jersey  was  moving  a  70-ton  shovel  up  ;j 
fairly  steep  grade.  The  tracks  were  slippery  and  some  time 
had  been  spent  In  throwing  sand  on  the  track,  endeavoring 
to  make  the  wheels  hold,  but  without  success.  At  this  point. 
f.  spectator,  who  had  been  watching  Ihe  proceeding,  ap- 
proached the  shovel  engineer  and  bet  him  that  he  could 
show  him  a  method  of  making  the  shovel  climb.  He  picked 
up  an  old  bottle,  broke  !t.  and  laid  small  pieces  of  glass  on. 
the  tracks  every  few  Inches  tor  a  few  feet.  The  shovel 
climbed  up  as  If  she  was  on  an  even  track. 
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Eufjitircnuij  and  Contnuiimj  for  July  ~^J,  UK-iO. 


General  Marshall  Appointed  Man- 
ager of  Associated  General 
Contractors 

To  co-ordinate  the  srowing  varied  inteiests  of  the  Asso 
ciatpd  General  Contractors  and  to  talte  rharge  of  the  develop- 
ment of  tlie  broad  propram  adopted  at  tlie  annual  meeting  in 
February,  the  executive  board  has  created  the  office  of  gen- 
eral manager  in  addition  to  the  existing  staff  and  has  ap- 
pointed Brigadier-General  R.  C.  Marshall.  Jr.,  former  Chief  of 
the  Construction  Division  of  the  Arm.v.  General  Manager 
General  Marshall  took  office  Jul.v  1. 

The  .selection  of  General  Marshall  marks  the  beginning  of 
the  active  campaign  to  carry  through  the  program  which  has 
teen   developing  during  the  past  year  of  preliminary   work. 


I'hoto    liy    Cllnedlnst,    WasliinKlon.    D,    C. 
Brig.   Gen.   R.   C.   Marshall.  Jr. 

Resides  the  direction  of  the  work  of  the  16  committees,  thi-; 
program  Includes  the  development  of  the  publication  and  in- 
formation service,  the  contractor's  service  corporation,  tho 
legislative  service,  and  other  service  bureaus  of  the  associs- 
llon.  and  the  several  members'  divlBions,  including  the  build- 
ing contractors'  division,  the  public  works  contractors'  divi- 
sion, the  highway  contractor's  division  and  the  railroad  con- 
trartors'  division— many  of  which  have  been  organized  in 
fharcf  of  different  members  of  the  staff  during  tlie  past  year. 
Tn  ■  , lid  growth  of  the  association  from  a  membership  of 
iftion  firms  representing  a  few  centers  to  700  con- 
' ruction  firms  representing  36  states  and  l.ifl  cities  through- 
iit  the  country,  and  the  position  of  leadership  which  the  as- 
.■.ociation  has  been  asked  to  take  on  questions  of  national  im- 
portance relating  to  legislation,  construction  development, 
Ifhor.  mr-.terials.  transportation,  methods,  trade  practices, 
pic  .  a.*  i>  rpHull  of  the  work  which  has  already  been  done, 
"(Ter  to  General  Marshall  a  field  of  activity  commensurate 
A  ith  the  ahilitv  which  he  has  shown  as  Chief  of  the  Construo,- 
tion  Pivision  of  the  Army. 

It  has  oeen  in  this  work  that  he  is  most  widely  known  to 
general  contractors.  After  20  years  of  service  with  the  army, 
beginning  in  ISfis  as  captain  of  volimteers  during  the  Span- 
Ish-Americsn  War.  on  P'eb.  12.  IfMS.  he  was  assigned  as  offi- 


cer in  charge  of  the  cantonment  division:  on  June  26,  1!US, 
he  was  commissioned  Brigadier  General  as  Chief  of  the  Coi'- 
struction  Division  of  the  Army.  In  his  three  years  in  this 
work  General  Marshall  compressed  an  experience  equal  to 
many  years  of  activity  of  an  able  and  energetic  contractor. 
He  was  responsible  for  all  building  construction  by  the  War 
Department  of  the  United  States  and  Insular  Possessions,  in 
volving  an  expenditure  of  more  than  $800,000,000  and  proj- 
ects including  cantonments,  barracks,  army  supply  bases, 
port  terminals,  storage  depots,  warehouses,  wharves,  dock?, 
roads,  hospitals,  aviation  fields,  hangars,  proving  ground-', 
embarkation  camps,  engineers'  camps,  special  camps,  gun 
nery  schools,  balloon  schools,  emergency  housing,  lighters, 
power  plants,  factories  and  shops,  munition  plants,  and  spe- 
cial plants  for  the  production  of  nitrates,  phosphorus.  T.  N. 
T..  and  other  acids,  gas  and  explosives.  In  connection  with 
this  enormous  program,  he  was  thrown  into  close  contact 
with  the  contractors,  the  engineers  and  the  labor  of  the 
whole  country.  In  addition,  his  duties  kept  him  constantlv 
in  touch  with  the  workings  of  Congress,  of  chambers  of  com- 
merce, and  of  many  other  bodies  of  intelligent  and  actlv3 
men. 

Ill  rf cognition  of  his  services,  he  was  awarded  the  Distin 
puisheu  Service  Medal,  the  citation  reading:  "For  excep- 
tionally meritorious  and  conspicuous  service  in  the  Construc- 
tion Division  of  the  Army.  His  zeal,  .iudgment.  and  excep- 
tional administrative  ability  have  enabled  serious  difficulties 
to  be  overcome  and  the  construction  necessary  for  a  great 
army  to  be  provided." 


Cost  of  Dredging  in'Mississippi  River 

The  following  data  on  the  operation  of  Dredees  "For' 
Gage"  and  "Fort  Chartres"  on  the  Mississippi  River  arc 
taken  from  a  recent  issue  of  The  Military  Engineer  Thr- 
information  was  furnished  by  the  U.  S.  District  Officer  at 
St.  Louis. 

These  are  self-propelling  steel-hull  suction-dredges,  each 
i»7  by  4."i  by  7%  ft.,  4-ft.  draft,  S15  tons,  built  in  1908  at  h 
cost  of  about  $177,000  each. 

Complement  (double  crew,  two  S-hour  shifts).  9  officer?, 
3'.)  men, 

Boilers,  six  Mississippi  River  type,  horizontal,  externally 
tired,  each  30  ft.  by  44  in.  diameter,  with  three  lO-in.  and 
two  11-in,  flues:  3,900  sq.  ft,,  total  heating,  and  130  sq.  ft,, 
total  grate  surface;  160  lb.  steam. 

Propelling  engines,  two  Mississippi  River,  24  in.  by  8  ft,: 
800  I,  H.  P. 

Paddle  wheel,  stern.  26  in.  by  21%  ft.  diameter:   16  buckets. 
35  in,  wide,  revolutions  per  minute  16:  speed  of  boat.  7  mile-j 
per  hour. 
Pumping  engines.  2  tandem  compound  condensing.  16%    in. 
and  30  in,  by  24  in.:   140  to  1.^0  R,  P,  M,.  1  000  I.  H.  P. 

Dredging  pump,  centrifugal,  balanced  tyne,  volute  lined, 
dipmeter  of  ruiinor.  S4  in.:  discharge  overhead,  either  side 
of  dredge. 

Suction  pipe,  "dustpan"  head  30  ft.  wide,  2  suctions.  21 
in.  diameter:   average  vacuum,  22  in. 

Discharge  pipe,  32  in.  diameter.  400  ft.:  maximum  pressure. 
.-.  lbs. 

For  a  number  of  years  these  dredges  have  handled  .500.000 
to  2.000,000  cu.  yd.  of  river  sand  and  silt  per  low  water  sea- 
son. August   to  December, 

The  record  monthly  output  thus  far  of  these  dredges  is  bv 
the  "Fort  Chartres."  in  August.  1919.  when  344.000  cu.  vd 
were  dredged  in  20  working  days.  The  actual  dredging  time 
was  203  hours,  with  111  hours  consumed  in  handling  pipe- 
line and  dredge,  cleaning  suction,  etc.;  the  effective  hourly 
rate  thus  being  1,100  cu.  yd. 

The  record   day's   work,   however,    is   by   the   "Fort   Gage" 
Aug.  6,  1919.  when  32.439  cu.  yd.  were  dredged  in  12%  hours' 
actual  dredging  and  pipeline;   giving  a  maximum  hourly  rate 
of  2,650  cu.  yd,  and  an  effective  hourly  rate  of  2,000  cu.  yd. 
The  unit  costs  per  cubic  yard  were: 

Field.      Gross. 
For  .-itason  IPl!) —  Ct.  Ct. 

■•■•oit  nay    (1)70  OOn  cii.   yd.)    T.fl  11.9 

Fort   Cluirlrcs    (fi.-)4.GO0   cu.  yd.)    9.3         .    13. r> 

.Vvf-ragp 8.6    ^"       12  7 

I'or  ten  vears  fendine  Dec.  31.  1919 — 

Fort  Oagc  (4.i',7S  noo  ,-ii.  vtl.)    R-fl  ''.i  ' 

Fort  Ciiartr.-s   iB.Sei.UOO  cu.  yd.  i    .'l  fi  lu.t 

.W.-rage     '!.f>  Hi' 
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Principles   of  Employment   Re- 

Itions  in   Construction 

Industry 

Am  a  preliminary  to  the  (rumiiiK  I'f  siifi-liU-  |iriivisiuiis  cov- 
ering the  particular  needs  ol  the  cunvtriiitliiii  Indtislry  the 
Coniiuittee  on  Labor  of  the  Associated  iJcneiHl  t'ontniclor-* 
has  .submitted  a  report  setting  forth  ih^  fundunientiil  prin- 
ciples of  Industrial  employment  relations.  The-,e  principles 
follow: 

i;mployment  relations  should  accord  "iili  unit  express  ideulK 
I'l  justice,  e(iu«llty.  and  Individual  liberty.  The  terms  of  em- 
ployment should  conform  to  the  esseniiiil  r.'inilreuients  of 
economic  law  and  should,  through  IntelliL-fiu  rn  operation, 
based  on  a  recognition  of  mutuality  of  lntiTf:,i.  cundure  to 
I  • -h  productive  etiiclency.  They  should  retlot  uii  ffTurt  to 
•lUe  Ideals  of  individual  and  social  betternieni 
The  Interest  of  the  public,  which  includes  every  individual 
In  the  community,  is  paramount.  It  is  composed  of  inierde- 
per.d<'nt  interests  whose  just  balance  necessitali'-  thai  Im- 
partial justice  be  accorded  to  every  individual. 

There  is  a  mutuality  of  Interest  among  employer>.  .iiiployes. 
and  Investors.  Their  Interests  as  well  as  the  publlr  intt-rest 
must  be  defined  and  protected  and  to  this  end  public  opinion 
must  be  kept  informed  and  enlightened. 

The  first  step  toward  industrial  peace  will  be  a  reali/alion 
of  the  Interdependence  of  all  elements  related  to  industry  and 
a  recognition  of  their  responsibility  one  to  another. 

In  government  and  public  service  employment  the  orderly 
administration  of  government  must  be  assured,  and  the  para- 
mount Interest  of  the  public  protected. 

Hrlelly  stated.  Justice  to  all  Interests,  Co-operation  between 
employer  and  employe,  produces  Service  to  the  public. 

Principle*.  I — The  Employment  Relation.  —  Every  person 
possesses  the  right  to  engage  in  any  lawful  business  or  occti- 
pation  and  to  enter,  individually  or  collectively,  into  any  law- 
ful contract  of  employment  either  as  employer  or  as  em- 
ploye. 

M — The  Open  Shop— The  right  of  employer  and  employe  to 
enter  Into  and  to  determine  the  conditions  of  employment  re- 
lations with  each  other  (without  reference  to  the  alllliution 
or  non-ainilatlon  of  either  with  any  organization)  is  an  indi- 
vidual right  of  free  contract  possessed  by  each  of  the  parties. 
Ill — Right  of  Association. — All  men  possess  the  eq\ial  right 
to  associate  voluntarily  for  the  accomplishment  of  lawful 
purposes  by  lawful  means.  The  association  of  men  whether 
of  employers,  employes,  or  others,  for  collective  action  or 
dealing,  confers  no  authority  over  and  must  not  deny  any 
right  of  those  who  do  not  desire  to  act  or  deal  with  them. 

IV — Responsibility  o*  Combinations. — The  public  welfare, 
the  protection  of  tli>'  individual,  and  sounil  employment  rela- 
titins  equally  require  all  associations  or  combinations  be  sub- 
ject to  the  authority  of  the  State,  .-^s  the  public  interest  is 
paramount,  full  publicity  of  facts  of  industrial  relations  Is 
necessary. 

V — Obligation  to  Secure  Production.  -To  develop,  with  due 
regard  for  the  health,  srifely  an<l  well-being  of  the  individual, 
the  maximum  capacity  and  output  required  of  Industry  is  the 
common  social  obli.eation  of  all  engaged  therein. 

VI — Wages  and  Management. — The  wage  of  labor  must  be 
drawn  from  the  product  of  industry  and  must  therefore  be 
earned  and  measured  by  its  contribution  to  production  .Ml 
employes  are  entitled  to  complete  business  inforn>ation  In 
matters  affecting  the  terms  of  their  employment:  and  frank- 
ness Is  essential.  In  order  that  the  worker,  in  his  own  and 
the  general  interest,  may  develop  his  full  productive  capa- 
city, it  Is  the  duty  of  management  to  assist  him  to  secure  reg- 
ular employment  suited  to  his  abilities,  to  furnish  him  with 
incentive  and  opportunity  for  self  improvement,  and  to  pro- 
vide proper  safeguards  for  his  health  and   safety. 

VII — Hours  of  Labor.— The  number  of  hours  in  the  work 
day  or  week  in  which  required  maximum  output,  cimslstent 
with  the  well-being  of  the  workers,  can  be  maintained  In  a 
given  Industry  should  be  ascertained  by  careful  study  and 
never  should  be  exceeded  except  In  ease  of  emergency.  One 
day  of  rest  in  seven,  or  its  equivalent,  should   be  provided. 

VIII — Adjustment  of  Employment  Relations. -.Adequate 
means  satisfactory  both  to  the  employer  and  to  hi,=  employes. 

( 


■inci   voluntarily    ugm-d   to  b>    liiem,   should   U*   pruviu»'il   for 
mutual  discuHsion  and  iidjusim^nt  of  employment  relittiotiM 

IX — Community  of  Interest,  The  greulei-t  measure  of  r«H 
wiird  and  uelllu-lng  lor  both  ••tiiployi-r  and  employe,  and  tUo 
full  social  value  of  their  servh-  to  the  public  must  b"  miughl 
In  the  successful  conduct  and  full  development  of  the  liuhci 
trial  estabiishuient  in  which  they  are  ttssoclaled.  lut^-llmeut 
and  practical  co-operation  lia.s-d  upon  n  mutual  rucoKnItloii 
of  this  community  of  iutere^t  concititutes  the  true  bunlH  ol" 
sound  Industrial  relations. 

X — Government  Employment.  The  State  is  80ver«igii  iiud 
cannot  tolerate  a  divided  allegluuc>^  on  the  part  of  its  otlloirH 
and  servants.  While  the  right  of  goverument  empioytn.  na 
tlonal,  state  or  municipal,  in  be  heard  and  to  securi-  iouhIiI 
eration  and  just  treatni'-nt  nhould  be  amply  Mafoguunlcd,  id.' 
community   welfare   demaiuU    that    no   coinbination   Hhiill    l»! 

permitted   to  prevent  or  impair  the  operation  of  Kovein t 

or  of  any  governmentiil  fmuilon 

XI — Public  Service  Employment.  In  public  aervic.  acilrl 
ties  the  public  Interest  and  w.-ll  lidng  must  be  the  patiiiiiouiit 
and  controlling  consideralion.  The  power  of  regulnlinii  aiul 
protection  exercised  by  th»  State  over  the  corporation  should 
properly  extend  to  the  employes  In  so  far  as  may  be  neceHHnry 
to  assure  the  aiiequate.  continuous,  and  uninipaired  opHration 
of  public  utility   service. 

The  Committee  on  Labor  of  the  .\ssoclated  General  iNm 
tractors  consists  of  the  following:  Leonard  C.  Wason  cliaJr 
man,  .\berthaw  Construction  Co.,  Boston,  .Masa.:  H.  J  Hren- 
n;in.  \V.  K.  Wood  Co..  O.-troit.  .Mich  :  Taylor  Field,  Ferro  C^in 
Crete  Const.  Co.,<"lncinnaii,  ( i. ,  i;.  o.  .Muhlfeld,  Stone  *  W<>l» 
ster,  Uoston.  Mass.:  K.  W.  Smith,  Walsh  Const.  Co.,  i  i.  •. -1:111. 1. 
O.;  C.  P.  Waterman,  J.  H.  lirozier  Co.,  Hartford,  Ct 

Disposal  of  Lsed  Explosives  Containers 

High  explosives  are  generally  shipped  in  stout  woixi.Mi 
boxes  of  convenient  size,  which  are  much  sought  alloc  tiy 
miners  and  others  for  miscellaneous  uses  after  they  ant 
emptied.  The  management  of  most  mines  has  no  fixed 
policy  for  the  disposal  of  used  dynamite  boxes  and  will  al 
low  any  one  to  carry  them  away.  .Many  d.vnamlte  boM". 
are  nailed  up  in  the  mine  buildings  or  underip-ouiid  to 
servo  as  shelves  and  cupboards.  Some  are  used  as  recp 
tacles  for  odds  and  ends,  and  others  are  used  in  tnkliir 
samples.  | 

Although  used  explosives  containers  are  so  generally  put 
to  beneficial  service,  there  is  nevertheless  an  element  of 
danger  in  their  use.  states  .M.  C.  Lorlmer  Colburn,  Asaistiini 
(  hief  .Mining  Engineer.  V.  S.  Bureau  Mines.  In  the  June  It. 
port  of  Investigations  of  the  Bureau  nynarnlte  box.fi  ai.' 
Iiartlcularly  dangerous.  Very  often  nitroglycerin  .-xudefi 
from  the  dynamite  sticks  and  Is  absorbed  by  the  wood  nf 
the  box.  Such  boxes  are  dangerous  because  they  arc  very 
explosive.  Although  a  box  that  has  not  absorbed  nitio 
glycerin  Is  safe,  yet  there  Is  always  the  danger  that  u  p.-r 
son  will  get  a  box  that  is  partly  saturated. 

On  account  of  this  danger,  all  mining  companies  ahoulil 
use  extreme  care  In  giving  away  used  explosives  contaluor  > 
Some  one  individual  who  is  acquainted  with  explosivea  and 
their  peculiarities  should  act  as  inspef'tor  for  every  coritain.T 
given  away  This  Job  may  hesi  be  handled  by  the  man  in 
charge  of  the  powder  magazines.  \  box  that  showH  any 
stain  of  nitroglycerin  should  be  destroyed  by  lire.  Tbf> 
other  boxes  that  are  fr^e  from  nitroglycerin  or  d>  iiamif.' 
can  be  used. 

The  boxes  that  have  been  cond.mned,  together  with  the  p.i 
per  linings  of  all  boxes,  should  b.>  burned  In  a  place  suffirioii' 
ly  removed  from  all  buildings,  preferably  In  a  deep  hole  01 
behind  an  earth  barricade  Th#>  boxes  can  be  Ignited  by  iiMiii.- 
an  electric  Igniter  or  a  fuse  of  appropriate  length  to  spit  flrr 
into  oily   waste   or   excelsior. 

Care  should  also  be  exerci.-,eil  in  the  disposal  of  blai  K 
blasting  powder  kegs  in  which  loose  powder  has  hem 
shippe<l.  It  is  very  difTicult  to  get  the  last  few  gralnn  ami 
the  dust  of  block  powder  out  of  the  keg,  and  serious  ac<-l- 
dents  have  occurred  by  these  kegs  coming  Into  the  posse" 
slon  of  children  and  others  unac<iualnted  with  black  blasting 
powder.  .\11  used  black  blasting  powder  kegs  should  bo 
thoroughly  washed  with  water  bi-fnre  giving  them  away  or 
putting  them  to  use. 
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Whvs  and  Wherefores  of  Contract 
'      '  Bonds* 

By  HARMON  V.  SWART. 
•  \  conirac*  bond  is  a  puarantep  of  the  financial  standing, 
moral  integrity  and  ability  of  a  contractor  to  perform  wors 
which  he  contracts  to  do." 

Back  In  the  days  when  communities  wero  small  and  when 
.■ach  man  knew  the  other,  the  necessity  for  any  written  guar- 
antee of  a  mans  ability  to  perform  a  task  which  he  under- 
took to  perform  was  almost  unknown.  As  the  commercial 
life  of  the  nation  has  become  more  intricate,  and  as  the  close. 
personal  touch  and  association  of  one  man  with  another  has 
dissolved.  It  has  become  more  and  more  vital  to  safeguard 
the  Interests  of  one  undertaking  a  contract  to  perform  wor,:. 
0=  well  as  the  Interests  of  the  one  for  whom  the  work  is  to 
be  performed.  Out  of  this  situation  has  grown  the  necessity 
for  a  contract  bond— a  bond  which  guarantees  the  faithful 
performance  of  work  which  one  organization  undertakes  to 
perform  for  another  individual  or  organization. 

In  former  times,  the  contractor  furnished  a  personal  bonr'. 
or  satisfactory  security  that  he  would  complete  the  work  in 
a  specified  time  and  according  to  the  stipulation  set  forth  in 
the  specifications  which  accompanied  the  contract.  Todav. 
however  experience  has  proved  that  rapidly  changin.g  condi- 
tions in  the  financial  status  of  the  contractor  has  made  it 
difflcuU  if  not  Impossible,  to  collect  damages  in  the  event 
of  non-fulfillment  of  the  contract.  >iore  dependable  secur- 
ity, therefore,  for  the  performance  of  a  contract  was  found 
not  onlv  desirable,  but  necessary.- 

These  conditions  resulted  in  the  organization  of  modern 
bonding  and  surety  companies,  formed  under  the  banking  and 
insurance  laws,  designed  to  supplant  the  personal  bond  and 
to  furnish  bonds  for  contractors  to  be  given  as  security  or 
guarantee  that  contracts  would  he  performed  in  strict  ac- 
cordance with  the  terms  set  forth  in  the  contract.  These 
bond!=  have  become  known  as  "Corporate  Surety  Bonds"  or 
as  they  are  commonly  known.  "Corporatp  Contract  Bonds" 

Why  the  Surety  Connpany  Ouqht  to  Know.— The  bonding 
or  surety  companies  issuing  these  bonds  are  required  by  the 
banking  and  insurance  laws  to  carry  and  maintain  their  sur- 
plus and  capital  unimpaired.  They  must  carrv  a  liquid  re- 
serve fund  sufficient  to  pay  such  losses  as  m^v  be  expected 
by  reason  of  the  default  of  the  contractors,  whom  they  have 
bonded.  By  Issuing  a  contract  bond  on  a  contractor,  the 
surety  company,  therefore,  assumes  a  great  responsibility. 
and  must  satisfy  themselves  that  the  contractor  is  fully  re- 
liable and  able  to  execute  the  contract  he  has  undertaken. 

Because  of  the  fact,  therefore,  that  the  surety  company  is 
the  guarnntor  of  the  faithful  performance  of  the  work  cov- 
ered by  the  contract,  it  is  necessary  before  thev  assume  the 
liabilitv  which  is  theirs,  that  they  have  full  and  complete  in- 
formation as  to  the  ability  of  the  contractor  to  perform  the 
work  he  undertakes.  Consequently,  the  questions  which  the 
companv  may  ask  of  the  contractor  are  neither  foolish,  nor 
Inquisitive,  but  are  based  on  sound  business  principles,  not 
on  any  desire  to  Idly  inquire  Into  the  contractor's  personal 
relations  or  to  unduly  hare  the  secrets  of  his  bank  balfince. 
The  wise  contractor  hides  nothing  from  his  underwriters, 
1)Ut  willingly  bares  his  records  and  his  bank  account  and  wel- 
comes the  closest  scrutiny.  In  fact,  the  contractor  who  ob- 
tains a  contract  bond  many  consider  that  he  has  received  an 
undeniable  mark  of  recognition  as  to  his  ability  to  perform 
the  contract  which  he  has  undertaken. 

What  the  Surety  Company  Ought  to  Know.— The  line  of 
inquiry  pursued  by  a  suretv  company  before  it  will  undertake 
to  underwrite  a  contractor  should  reveal  the  following: 

Is  the  contractor  a  proper  man  for  whom  the  surety  com- 
pany may  pledge  their  credit,  with  reasonable  safety,  in  the 
form  of  a  bond,  to  those  with  whom  the  contractor  makes 
agreements? 

How  has  this  contractor  conducted  his  business  in  the 
past?  is  the  contractor  thoroughly  conscientious  and  eager 
to  perform  all  the  work  called   for  in  his  contract? 

Has   the  contractor   paid   for  material   on   note,  or  invoice 
basis?     Does   the   contractor   meet    his    payments    promptly? 
Is   he   making  wise  use  of  his   capital   and   borrowing  ca- 
pacity, or  Is  he  overreaching  his  capital? 
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What  type  of  subcontractors  does  he  employ  and  in  what 
regard  do  the  subcontractors  hold  him?  (This  will  reveal 
the  likelihood  of  trouble  between  the  contractor  and  his  sub- 
contractors.1 

How  is  the  contractor  regarded  by  architects,  engineers 
and  owners  for  whom  he  has  previously  done  work?  (This 
ofters  guidance  from  both  a  technical  and  business  stand- 
point and  develops  information  as  to  the  trustworthiness  of 
the  contractor  and  has  ability  to  deliver  work  rather  than  ex- 
cuses, contentions,  etc.) 

Is  the  contractor  honest,  reliable  and  dependable? 
What  has  been  the  relation  of  the  contractor  with  h!>- 
banks  on  previous  contracts:  how  were  obligations  met: 
what  line  of  credit  was  extended  by  the  banks:  what  was 
the  attitude  of  the  banks  as  to  further  credit,  as  to  the  con- 
tractor's financial  responsibility,  as  to  his  bank  balance: 
what  stocks,  bonds  and  other  securities^  does  he  possess  and 
in  what  company? 

What  mortgages  has  the  contractor  given  and  on  what 
property:    are  these  sound   mortgages? 

What  real  estate,  if  any,  does  the  contractor  own?  Is  i? 
farm  or  city  property,  improved  or  not  improved:  income 
producing  or  otherwise?  Is  his  property  tree  and  clear  of 
encumbrances  and  in  whose  name  is  it  carried,  his  own  or 
his  wife's? 

In  order  that  the  surety  company  may  have  the  informa- 
tion to  satisfy  itself  as  to  whether  or  not  the  contractor 
is  properly  equipped  to  undertake  the  work  in  mind  and 
prosecute  it  to  a  conclusion,  the  company  should  know: 

Is  the  contractor's  equipment  suitable  for  the  contract  to 
he  undertaken?  Complete  information  as  to  plant  and 
equipment  needed. 

What  quantity  of  material  has  the  contractor  on  hand 
suitable  for  the  contract  in  question? 

What  contracts  has  he  under  way  and  what  is  their  con 
dition  as  regards  completion? 

Wliat  payments  are  due  and  payable  on  work  already  un- 
dertaken, together  with  approximate  due  dates  on  future  pay- 
ments? 

Are  any  of  the  payments  due  assigned  or  held  up  in  any 
way  by  litigation,  liens,  or  for  any  other  cause? 

Wliat  are  the  contractor's  obligations  on  account  of  loans 
from  hanks  and  any  other  source? 

What  is  the  amount  of  accounts  payable  for  materials  an  1 
due   subcontractors   for   work   under   way   or  completed? 

For  what  other  obligation,  such  as  notes,  surety  for  others 
etc..  is  the  contractor  liable?  Has  the  contractor  ever  taken 
advantage  of  the  bankruptcy  laws  and  if  so,  what  settle- 
ment was  made  with  his  creditors? 

Since  the  surety  company  is  asked  to  assume  financial  ro- 
sponsibility  in  common  with  the  contractor  the  questions 
seem  reasonable.  Certainly  the  surety  company  should  not 
obligate  themselves  without  a  full  understanding  of  the  risk-? 
thev  assume. 

The  same  line  of  questioning  is  pursued  if  the  contractor 
is  a  corporation  or  firm  and  at  the  same  time  assurance  is 
required  that  every  ind"ividual  member  of  the  cori)oration 
will  back  his  company  to  the  full  limit  of  his  personal  re- 
sponsibility. 

The  information  obtained  by  the  surety  company  is  cai» 
fully  weighed  in  order  that  a  conservative  net  worth  of  the 
contractor  may  he  arrived  at,  the  balance  of  assets  over  li:i- 
bilities,  responsible,  real  and  based  on  sound  assets,  in  which 
slow  assets  or  doubtful  ones — such  as  esniity  in  heavily  en- 
cumbered property — are  either  disregarded  or  heavily  dt!- 
counted;  apparent  worth  based  on  bookkeeping  trial  bal- 
ances, until  carefully  analyzed  and  verified,  carry  litt.i; 
weight.  The  actual  net  worth  of  the  contractor  is  derive'l 
from  real  available  assets,  not  from  paper  assets  or  sIo>v 
assets  with  doubtful  value. 

Satisfied  as  to  the  contractor's  financial  responsibility,  the 
board  of  underwriters  now  determines  whether  or  not  the 
contract  on  which  the  bond  is  sought  is  similar  to  wori? 
previously  handled  by  the  contractor,  or  whether  it  is  work, 
wholly  or  in  part  strange  to  him.  The  surety  company  will 
more  quickly  Issue  a  substantial  bond  to  a  contractor  doing 
familiar  work  in  which  he  has  proved  his  ability,  than  on 
work  with  which  he  is  unfamiliar  and  where  there  is  a  ques- 
tion as  to  his  ability  to  handle  it  successfully.    , 

Adv-antages  of  a  Contract  Bond. — The  contractor  who  ob- 
jects   ;o    furnishing    a    bond    places    himself    at    once,    unwit- 
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tingly.  in  the  same  class  with  the  man  who  accepts  as  an  in- 
sult infiuiiy  as  to  his  credit  and  responsibility.  Business  an.l 
financial  responsibility  never  shirk  from  careful  scrutiny. 
The  contractor  who  fails  to  realize  this  is  doing  himself  a 
prave  Injustice.  On  the  other  h;ind,  a  contract  bond  Is  evi- 
dence to  the  world  that  the  contractor  has  passed  the  acid 
test,  that  he  is  thoroughly  reliable  anil  d>>penclablo  as  a  con- 
tiiutor,  and  that  he  has  the  financial  ability  to  back  up  hl^ 

iitution. 

\  contract  bond,  in  addition  to  bitiilinn  thp  contractor. 
l-i  the  owner  as  »el|  in  that  the  mvner  agrees  to  make 
incnts  at  stated   intervals   in   accordance   with   the   terms 

'he  contract  or  else  runs  the  risk  of  forfeiting  the  protec- 

n  of  the  bond. 

It  will  be  seen  from  the  foregoing  brief  di-cusslon  that 
every  contractor  cannot  get  a  contract  bond.  Kurthermore, 
the  issuing  of  a  contract  bond,  which  Is  an  itnporlant  In- 
strument, from  every  standpoint,  cannot  be  liuiriiil  Inves- 
tigations must  be  made  and  decisions  cannot  ho  hastily 
reached.  Consequently,  the  wise  contractor  is  tn-  who  an- 
ticipates his  rcinilremonts  sufficiently  In  ailvam-.^  so  that 
when  the  time  comes  when  he  needs  his  bond  he  will  have 
his  accounts  in  perfect  order  and  will  be  ready  to  li:ire  hi.-* 
hooks  with  pride,  because  the  Impression  so  gained  redounds 
to  bis  good  will. 


New  Sizes  of  Small  Pneumatic  Tools 

Several   new  sijros  of  small   portable   pneumatic   tools   have 

ently  been  added  to  the  line  of  'Little  David"  pnennuitlc 

•  lis  manufactured  by  the  Ingersoll-Rand  Co..  11   Broydw.iy, 


somewhat  similar  to  that  used  in  grinders  above.  The  cyl- 
inders are  separate  iron  castings,  easily  accessible,  renewable 
and  are  interchangeable  A  very  sensitive  throttle  control 
has  heon  obtained. 

How     to    Determine    "Critical    Point"    in 
Temperinji    Drill    Steel 

In  the  o|)eralion  of  tempering  or  heat  treating,  all  straight 
carbon  steel  should  be  qui-nchcil  when  heated  to  the  critical 
point.  A  skilled  smith  may  dotirmino  the  point  by  experi- 
ment and  gauge  the  heat  by  taking  note  of  the  color,  but 
this  method  is  unreliable  unless  a  check  is  provided,  for 
oftentimes  the  eye  gets  off  color,  being  inlluenced  by  the  de- 
gree of  surrounding  light  and  the  physical  condition  of  tin- 
operator,  in  the  absence  of  a  pyrometer  equipment  the  fol- 
lowing method  Is  suggested  by  Mr.  Ueorge  H.  Cillmaii  In  an 
article  In    "(Jranite,  .Marble  &  Hronze,"  as  a  check. 

A  small  pocket  compass,  preferably  with  a  jeweled  needle 
and  stop  which  may  be  procured  in  almost  any  jewelry  or 
hardware  store  at  a  nominal  cost,  and  a  pair  of  brass  or  other 
non-magnetic  tongs  are  the  only  essentials.  This  compass 
should  be  set  ui)on  a  wooden  block  in  close  proximity  to  the 
forge  and  In  such  a  position  that  the  natural  swing  of  the 
tost  piece  back  and  forth  when  being  tested  will  be  in  a  plane 
at  right  angles  to  the  needle.  In  other  words,  the  test  piece 
being  hardened  should  be  swung  east  and  west,  using  brass 
tongs.  By  passing  the  test  piece  forward  and  backward  close 
to  the  compass,  the  magnetism  of  the  metal  will  cause  the 
needle  to  be  deflected  llrst  one  way,  then  the  other  and 
will  continue  to  deflect  the  needle  until  the  proper  heal  for 


No.    8    Clote    Quarter    Dri:i 


No.    601    Pneumatic    Grinder. 


No.    6     Light    Weight    Orlll. 


New  York.  The  new  tools  include  a  small  size  of  close  quar- 
ter drill  to  bo  known  as  No.  S.  a  small  high  speed  pneumiitic 
grinder  in  two  tyjies.  No.  001  and  No.  <;02.  and  a  lightweight 
drill  furnished  in  two  styles.  No.  6  and  No.  600. 

The  No.  8  close  quarter  drill  is  a  machine  for  use  In  certain 
classes  of  work,  as  close  to  a  wall  or  corner.  This  new  ma- 
chine has  a  fairly  high  .speed,  running  at  250  r.  p.  m.  without 
load,  but  will  handle  drilling  reaming  or  tapping  up  to  l'4-in. 
diameter.  The  tool  is  throughout  a  special  design  for  close 
quarter  work  and  h«s  .-several  unique  features.  The  spindle 
which  turn-:  the  drill,  reamer  or  tap,  is  operated  by  three 
rockirg  levers  connected  directly  to  the  pistons  through  con- 
ne';tlng  rods.  The  motor  is  of  the  three-cylinder  type  with 
pi.-5tons  ai-ting  at  right  angles  to  the  levers.  A  very  steady 
continuous  movement  o'  the  spindle  is  obtained  as  one  ratchet 
pa-vl  is  .ilways  tn  contact  with  a  tooth  of  the  spindle.  The 
construction  Is  very  simple  anB  sturdy,  with  least  nimiber  of 
parts. 

The  No.  601  and  No.  6^2  grinders  are  lightweight,  highspeed 
tools  running  with  a  free  speed  of  -1200  r.  p.  m.  and  suitable 
for  grinding,  buffing  or  polishing  work  of  a  varle<l  nature.  Both 
machines  have  the  same  type  motor,  bul  are  equipped  with  dif- 
ferent throttle  and  handle,  the  No.  tiOl  having  the  closed  type 
of  inside  trigger  handle,  while  the  No.  6o2  is  filted  with  the 
rol'lns  type  of  throttle  handle.  A  special  feature  of  these  tools 
is  the  three-cylinder  motor — (very  different  from  that  of  the 
No.  S  drill,  described  above) — which  runs  constantly  in  a  bath 
of  oil.  Insuring  lubrication  of  all  the  parts. 

The  No.  6  and  No.  600  drills  will  handle  twist  drills  from 
the  smallest  size  up  to  %-in.  diameter.  The  fiee  speed  at  90 
lbs.  air  pressure  is  about  2O00  r.  p.  m.  The  two  machine? 
differ  essentially  in  ihe  handle  construction,  the  motors  being 
the  same.  The  No.  6  has  the  pistol  grip  type  of  handle,  while 
No.  600  is  furnished  with  breast  plate  and  rolling  throttle 
handle.  Aluminum,  reinforced  with  steel  bushings,  is  used 
wherever  possible  and  results  in  a  very  lightweight  machine, 
the  No.  6  weighing  only  9  lbs.    The  motor  is  a  3-cyllnder  type 


<inenching  has  been  obtained.  The  right  heat  is  reached 
when  the  material  loses  its  magnetism.  It  does  not  follow, 
if  the  needle  remains  stationary  the  first  time  you  test,  that 
the  heat  is  right,  because  after  the  material  has  reached  a 
certain  degree  of  heat  the  magnetism  leaves  the  steel,  so  there 
is  no  influence  on  the  needle  and  it  may  be  too  hot.  Different 
grades  of  drill  steel  having  different  carbon  content  require 
different  degrees  of  heat.  The  magnetism  leaves  the  steel  at 
that  degree  of  heal  corresponding  to  the  carbon  content  in 
the  steel,  and  <n  every  case  this  is  the  proper  heat  for  quench- 
ing. 


A.   A.   E.    and    the    Federated    Societies* 

Increased  prestige  and  opportunity  lor  service  came  to  .\ 
A.  E.  out  of  the  conference  in  Washington  June  :!  and  4  called 
by  the  Joint  Conference  Committee  of  the  national  technical 
societies. 

Little  if  any  occupation  of  the  field  occupied  by  A.  A.  E.  Is 
contemplated  by  the  federation.  On  Ihe  one  hand  Is  the  fed- 
eration composed  of  societies  and  created  for  the  public 
good;  on  the  other  hand  Is  the  democratic  organization  erf 
engineers  devoted  primarily  to  helping  the  individual  engi- 
neer to  get  on  in  life.  A.  A.  E.  was  apparently  recognizeil 
as  the  servant  of  the  profession  in  the  welfare  field.  Ther-? 
can  therefore  be  nothing  on  the  part  of  A.  A.  E.  but  cordial 
good  wishes  to  the  federation. 

Now  that  the  field  of  human  welfare  is  left  to  A.  A.  E.  there 
is  every  reason  for  every  member  of  the  national  technical 
societies  to  join  us  and  help  solve  our  common  problems. 
Important  as  is  the  public  good,  the  welfare  problems  com- 
pass not  less  but  more  than  SO  per  cent  of  the  circle  of 
human  life.  If  the  spirit  of  the  Washington  conference  Is 
interpreted  right,  its  advocates  should  look  with  favor  on  the 


•EMitorlal  In  the  July  Professional  Engineer,  the  ofndal  publica- 
tion of  the  American  Association  of  Engineers. 
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continued  growth  of  A.  A.  E.  and  ultimately  lend  every  as- 
sistance to  its  embracing  all  of  the  engineers  of  the  country. 
We  feel  that  the  effectiveness  of  the  federation  would  bd 
greater  had  the  conference  adopted  the  offer  of  A.  A.  E.  to 
make  use  of  the  central  office  of  the  Association.  Instead  of 
starting  a  new  and  additional  operating  headq;iarters.  We 
hold  that  no  federation  of  societies  can  approach  the  virility 
of  this  democratic  organization,  deriving  its  strength  from 
individual  members  and  having  a  definite  connection  from 
every  member  to  national  headquarters.  However,  A.  A.  E. 
is  no  "dog  In  the  manger"  and  is  willing  to  see  the  new  plan 
fried. 


Straightening  Creek  Channel  with 
Dynamite 

By  CLYDE  H.  ALBRECHT. 

Last  December  two  bridges  were  in  danger  of  being  un- 
dermined at  one  end  by  the  overflow  of  a  crooked  stream 
which  had  become  clogged  at  one  of  the  bends.  As  tho 
ground  was  frozen  to  a  depth  of  2  ft.,  speed  in  remedying 
the  condition,  didn't  seem  feasible.  Five  IS-in.  stumps  in 
the  right  of  way  also  did  not  serve  to  lessen  the  difficulty. 

It  was  decided  to  use  dynamite,  but  as  the  soil  was  dry 
sand  and  It  was  necessary  to  have  a  ditch  S  ft.  deep.  It  was 
bound  to  be  an  expensive  operation,  because  dynamite 
doesn't  work  well  In  dry  sand  and  fi  ft.  Is  about  the  limit 
of  depth  for  economical  blasting:  then.  too.  the  2  ft.  of 
frozen  surface  added  to  the  amount  of  dvnamite  necessary 
to  use. 

As  the  top  width  was  to  be  1J  ft..  I  nut  down  two  rows 
of  bore  holes.  S  ft.  apart,  using  a  "frost  noint"  to  tret  throueh 
the  frozen  crust.  The  holes  were  about  2t  in.  anart  In  the 
rows,  and  5W.  ft.  deep  Three  pounds  of  dvnamite  were 
loaded  In  each  hole — 1  lb.  of  60  nor  cent  straiebt  N.  R.  and 
2  lb.  of  •lO  per  cent  ammonia.  'WTiere  the  stumps  -were  en- 
countered, extra  ch^irees  were  nlaced  direrflv  under  them. 
Electric  blasting  can"  were  used  In  every  hole  and  a  blast- 
Intr  machine  used  for  firing. 

This  original  shot  eave  us  the  desired  14-ft.  ton  width  and 
about  6  ft.  depth.  To  take  out  the  aflditional  2  ft.  required, 
rutting  down  another  row  of  holes  along  the  center  of  the 
•  bottom  of  the  cut  r^ade  bv  the  first  shot.  These  holes  were 
2  ft.  deep  and  were  loaded  with  one  cartridge  of  60  per  cent 
straight.  These  charges  were  also  fired  with  electric  blast- 
ing caps. 

The  Job  consumed  54  hours'  time,  for  which  the  labor 
charge  was  SSft.  The  evnlosives  cost  $114.  Per  lineal  foot. 
the  cost  flgTired  $S.nO.  which  seems  high  unless  the  unusually 
difficult  conditions  are  considered. 


Safety  Net  Under  Concrete  Distributino  Chute. — To  catch 
large  stones  jumpine  out  of  r-hufps  used  for  distributing  con- 
crete and  so  avert  Injury  to  men  below,  a  safety  net  has  been 
used  successfully  on  a  laree  cinsfuction  iob  under  way  at 
one  of  the  plants  of  E.  I.  du  Pont  de  Nemours  &  Co  At  4-ft. 
Intervals  a  ^K  In.  angle  Iron  is  fastened  across  the  chute. 
CTtendlng  outward  a  foot  on  each  side.  Through  holes  at  the 
ends  of  each  angle  Iron  a  wire  is  run  parallel  with  the  chute 
and  1-ft.  distant  on  each  side.  A  chicken  wire  screen,  %-in. 
mesh.  Is  fastened  to  these  wires  and  thus  suspended  below 
the  chute. 


J.  ^^'.  McMurray  of  the  J.  W.  McMurray  Contracting  Co.  passed 
through  St.  Louis  on  his  way  to  Kansas  City  from  Oakwood, 
Mirh.  Mack  says  they  are  gettine  a  good  start  on  their  Wabash 
bridge  over  the  Rouge  river  at  that  point. 

A.  L.  Cook,  Ottawa,  Kan.,  was  the  successful  bidder  on  a 
number  of  new  roads  being  constructed  by  the  state  of  Kansas. 
Cook  can  also  use  a  lot  of  teams  on  force  account  work  on  the 
Cotton    Belt    R.    R. 

Contractors  when  in  want  of  work  or  labor  for  their  outfits 
write  Koenig  T-abor  Acenc.v.  612  Walnut  St.,  St,  Louis,  Mo.:  503 
Del.iware  St..  Kansas  City,  Mo.,  or  1020  Douglas  St..  Omaha.  Neb. 

P.  J.  Murphy,  Moberly.  Mo.,  can  use  a  few  small  team  outfits 
on  bank  widening  work  on   the  WaViash  R.   R.   in  Missouri. 

R.  T.  Amis,  Lebanan,  Mo.,  has  l.'iO.OOO  vards  of  steam-shovel 
work  on  the  Frisco  R.  R.  to  leti  at  that  place.  This  is  all  classi- 
fied material,   suitable  for  a  four-yard  .outfit. 

J.  C.  Mulvill,  the  well  known  contractor  of  Alton,  111.,  is  being 
urged  bv  democratic  friends  to  make  the  race  for  representative 
to  the  State  Legislature  from  his  district.  Charley  is  popular, 
and  as  there  Is  one  democrat  to  be  elected  anvway.  most  people  of 
all  parties  in  this  end  of  the  district  would  be  glad  to  see  him  All 
the  nosltlon. 

Edwin  P.  Smith,  chief  engineer  of  the  United  Rys.  for  15  years, 
resigned,  cfTectlve  Sept.  1.  when  lie  will  become  sunerintendent  of 
power  and  maintenance  for  the  National  Cash  Register  Co.  at 
Dayton,  O.  Smith  is  a  member  of  the  Citv  Plan  Commission  and 
Is  a  former  nresident  of  the  Knglneers'  Club  of  St.  Louis. 

August  H.  Heman.  (54  years  old.  of  6361  'n'a.shington  avenue, 
mayor  of  ITniversity  City  and  president  of  the  Heman  Construction 
Co..  died  at  his  home  on  .Tiilv  .Ird  after  an  illness  of  one  dav,  from 
heart  trouble.  He  wtis  at  his  office  in  the  Title  Guaranty  building 
the  day  previous.  Heman  was  serving  his  fourth  2-vear  term  as 
Mayor.  His  firm  constructed  sever.ai  of  the  buildings  at  the 
Chain  of  Rocks  waterworks  station,  and  built  the  cascades,  the 
chief  scenic  feature  of  the  world's  fair  of  1904  on  Art  Hill  in 
Forest  aPrk.  The  firm  did  much  street  and  sewer  building.  He- 
man  was  a  native  of  St.  I^ouis  and  did  his  first  contr.acting  work 
for  the  city  in  1R75.  He  was  married  in  1R8S  to  Miss  I#ota  I/ipht- 
ner,  d.'iughter  of  a  steamboat  captain.  Their  son,  Alonzo,  died 
four  years  ago.  Mrs.  Heman,  a  brother.  J.  C.  Heman,  and  a 
married  sister  survive  him.  .     A.  1 


News    Letter 

ST.    LODIS    ITEIVIS. 
By  A.   B.  KOF.NTG, 

JT  ,T  ■f.fi,,rr-.  Bill  be  In  '-harge  of  camp  and  pavrolls  for  the 
J"  i^o    on   tbelr  lob  at   Oakwood.  Mich. 

'  '    Bldg..    St,    Joe.    Mo,,    want  to   buy 

or   I*  ing  dredge, 

,.    •^^'^'L  me   vcars   ago   was   with    the   Pitts- 

burgh Tii'  ree  Co..  Is  now  with  the  Sales  Dlvl- 

.•Inn  ''.ir  B  „f  the  V    S    Chain  &  Forcing  Co.. 

•^"'   '  11    is    visiting   all    his    western    friends    in 

the 

^f  vork  on  a  cut  off  for  the  Burlington  R.  R. 

nea-  >\iir 

K.  T  !■.,•»<■   finishod   tb<>  bridge  and   pile   driver  work 

on   the  F-  ■h]:,fn  g,   Rock  Island   R,   R..  and  has  his  out- 

fit   I'l'e.  'ace    on    vork    Immediately.      217   Breman 

Ave      St  I    rntfh   him. 

The  C  "Of  c-ieveland,  O..  have  opened  a  branch 

offlco   In    R... m    -I'.x.x     l^iilway  Exchange  Bldg..   St.   Louis    with   P. 
J.  Wa'son.   .T"-..   In   rhnrc-e 

I..  J,  Snjith,  president  of  th"  L.  .7.  Smith  Construction  Co.,  was 
taken  ver>-  IP  here  the  other  day,  but  from  last  accounts  has  Im- 
proved  a  little. 


Personals 

D.  RounsvlMe  has  been  apnointed  assistant  chief  engineer  of 
the  Chicago  &  Northwestern  Ry. 

Clarence  T.  Garrett,  for  ?R  vears  assistant  engineer  of  the 
Bureau  of  Sewerage  of  Philadelphia,  Pa.,  has  resigned  owing  to 
ill    health. 

Martin  E.  Kelly  ha<!  resigned  as  city  engineer  of  Anaconda. 
Mont,,  to  accent  a  position  as  nssistanf  engineer  in  Federal  gov- 
ernment improvements  on  the  Virgin  Islands. 

W.  L.  Thomosoo  has  been  reaonolnted  chief  engineer  of  the 
Mississippi  Levee  Commission.  VicVsburg.  Miss.,  and  Robert  Som- 
erville  has  been   reappointed   assistant  chief  engineer, 

W,  E.  Holland  has  resigned  from  the  Central  Foundry  Co.  and 
will  in  future  be  enraged  In  tb^  waterwo^kc  business  under  the 
firm  name  of  Cole  >t  Holland.  628  J.  If.  S,  Bldg..  South  Bend.  Ind. 
Brio.  General  Fran''  T.  HInes,  chief  of  the  Bureau  of  Trans- 
portation in  the  \V;ii-  Pen.-irtment.  has  been  desiiinatcd  by  Secre- 
tarv  B.iker  to  head  the  Inland  and  Coastwise  Waterways  Service, 
established  under  the  new  Tran'^nortation  act.  The  service  is  to 
assist  In  the  development  of  Inland  water  routes  and  lines. 

Kastenhubar  &  Anderson,  Civil  Engineers  and  Surveyors  of 
Frfiston,  Md.  annonnc  the  withdrawal  o'  .Inhn  .\nderson  from 
that  firm.  Edwin  '^.  Kastenhuber  .Ir..  will  continue  business  un- 
der the  present  firm  name  of  Kastenhuber  &  Andorson.  Mr.  An- 
derson has  taken  up  work  as  an  Instructor  at  The  Citadel.  Charles- 
ton,  S.  C. 

Howard  N.  Eavenson  has  resigned  his  nosltlon  as  chief  engi- 
neer of  United  States  Coal  S.-  Coke  Co..  with  mines  at  CJary.  West 
Virginia,  and  Lvnch.  Fentuckv.  and  has  opened  an  office  as  min- 
ing engineer  at  230  Fifth  .\ve,,  Pittsburgh,  Pa.,  where  he  will 
conduct  a  general  mining  enelneering  business. 

Caotain  Edward  F.  DIcklns.  for  ever  50  years  \n  the  Coast 
.and  Crcodftic  "^urvev,  bns  resigned.  He  entered  the  service  •■^^ 
years  ago  being  for  some  time  engae-od  In  triangulatlon  and 
topographv  along  the  California  coast.  Then  for  several  years  he 
was  captain  of  the  Coast  and  Geodetic  Survev  steamer  Oednev, 
surveying  and  chartlnir  Alaskan  waters.  For  three  years  Captain 
Dlckihs  was  director  of  the  coast  =urvey  at  Manila  and  for  seven 
years  Inspector  of  the  New  York  Coast  and  Oeodetic  Survey  dis- 
trict Durlne  ini5  he  returned  to  San  Francisco  from  New  York 
and  since  that  time  has  been  an  Inspector  In  the  San  Francisco 
office. 

Obituaries 

Herbert  W.  Hatton.  h  civil  engineer  of  Wilmington,  Del,,  died 
July  13,  aged  3S.  ,   .^      t    i  ■   i 

Ethan  C.  Churchill,  assistant  division  engineer  of  the  Lehigli 
Valley  R.  R.,  died  suddenly  July  »  of  heart  disease.  He  was  62 
years  old.  „      ,        ., 

Lewis  M.  Layne,  Vice  President  of  the  Layne  &  Bowler  Lo.. 
Memphis,   Tenn.,   died   June   27. 


i 


Trade  Publications 

The  following  trade  i.ubiicatir  nj^  of  interest  to  engineers  and 
contractors  have   been    issued   recently: 

Hydro  Dumping  Equipment  for  Trucks.— The  Hell  Co.,  Milwau- 
kae  Wis  12-paBO  circular  illustrating  and  describing  the  various 
models  of  truck  bodies,  hydro  hoists  and  truck  tanks  manufac- 
tured by  this  company.  ^  ,       , 

OH  Well  Chains.— The  Jeffrey  Manufacturing  Co.,  Columbus. 
O.,  S-pagc  Inillotin  illiislratiug  and  describing  the  important  fea- 
tures embodied  in  the  design  and  construction  of  the  oil  well 
chains.  Also  shows  interesting  views  of  the  chains  in  actual  ser- 
vice on   drilling   rigs.  „         „  ■       -kt      i 

Portable  Conveyors. — Portable  Machinery  Co.,  Passaic,  N.  .)., 
24-page  catalog  showing  tho  various  uses  of  the  sccop  conveyor 
and  other  portable  conveyors  manufactured  by  this  company. 

Tractors.— Holt  Manufacturing  Co..  Feoria,  III.,  32-page  booklet 
Illustrating  the  various  uses  to  which  the  "caterpillar '  tractor 
has  be.  n   put  in   industry  and  agriculture. 
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Building  and  Structural  Monthly  Issue 


ENGINEERING  ^--  CONTRACTING 


Publiihed  \>j  Engioecrini   A.  CootrBcling  Publ  ithing    Co^    608    South    DaBrborn    St^   Cbkago. 


Halbbst  p.  GllXETTE,  Presidfnt  a',  i  Editor  Lewis  S.   Loi  k«,    Vuf  Pre  iidrni  <ind  General  il  ana  ft' 

New  York  Office:  701  Woolworth  Bldg  ,  RichakO  E.  Biown,  Eaitem  Manater 

Cleveland  Offi.t:  Room  413  Engineers'  Bldg.,  Leo  Eblbbit,  Manater 

The  four  rotated  special  monthly  iv  i»-s  and  4  quarterly  issues  of  E.  &  C  (52  in  all)  entirely  cover  the 
civil  engineering  and  contracting  U<-A  at  $4  00  a  year.  Any  one  of  the  four  special  monthly  issues 
may  be  subscribed  for  as  a  monthl>  ./.  >1  00  a  year.  The  special  quarterly  issues  relate  entirely  to 
foreign  engineering  and  construction  piacticc.  The  arlUla  in  the  first  two  issues  of  each  month  com- 
pletely cover  the  municipal  engineering  and  contracting  field.  The  articles  in  the  first  and  fourth 
issues  of  each  month  completely  cover  county  engineering  and  highway  engineering  and  contracting 
The  arliclu  in  the  3rd  and  4th  issu  •'  ''  cdch  month  complrtely  cover  steam  and  electri>-  rai  way 
location,  design  and  construction.  See  i  u-  ■masthead"  on  the  first  page  of  the  Weekly  News  Section 
for  information  about  our  weekly  contract  news 


Roadt  and  Strcatt— lit   Wednoday 

(a)  Roadi  '<:>  Strrri   Cl«mnln( 

(b)  Strtcu  Id)    Municipal    UUcelltolaa 

<e>    Manacrment    and    Ottic* 
Srstem 

Watarworkt  and  Hydraulici— 2nd   Wadna>dar 


(a)   Wat»rwork» 

(k)  8«wer>  and  SanI 

'•"on  .    „_ 

<•>    Management    and    onic* 

Srat*m 


<c)    Irrigation  and   Draloag* 
<d)    Power   and   Pumping 


Railway*    and    Excavation — 3rd    Wadnaaday 

<a)   Excavation  (O    Quarrlra  aail    rita 

tb>    Management    and         <d>    titeam    UaUwaya.   Con- 
Office    Syatem  atructlon  anJ  Maintenance 

int    Klectrlo    Railway    Conetrucdon 
and    Maintenance 

Buildinga    and    Struclurci — 4th   Wadnatdav 

<a)    Buildinga  <d)    MIscellaaeoua  Structuraa 

lb)    Bridget  <e)    Properttea    of     Materlala 

ic)    Harbor   Structuraa        >f>    Management    and    Oflloa 
Syetem 


Coprright.    isto.    h.T    thr    BaglonrtBS  aii4    rnntrartlna    Pabllahlaa    rnmaanr. 

M.mher     Audit      Bur.-:iii      ..r     . -Ir.  ulat  1.  r,~         \|.m,i..i      a-....  1I.I.-.I      H.,-li,.-..      l'i.|..T». 
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Are  Hij^h  Wages  the  Only  Justifi- 
cation for  Labor-Saving 
Machinery? 

It  has  frequently  been  said  that  in  such  countries  as  China, 
where  wageii  are  very  low.  the  use  of  labor-saving  machiiierv 
may  not  be  justified  on  economic  grounds.  The  editor  of 
one  of  our  American  engineering  journals  has  recently  used 
the  same  argument  in  reference  to  pre-war  England.  He 
says: 

Af  art-  sofiietimes  told  that  the  British  contractor  uses  anll- 
■■a  iiitrthods  and  Is  not  open  to  conviction  rcBardinn  th.-  Inlxir- 
:ii:  devlci-s  developrti  in  the  fnlted  States.  What  1  have 
n^d  ran  be  summed  up  In  this  sentence:  Had  the  ISrltish  coii- 
'  .r  been  faced  ten  or  fifteen  years  aKo  with  the  hiKh  prices  of 

•  that  then  pr-vailed  in  the  I'nited  States  (and  that  now 
,.,.  ,.ill  In  Ureal  Britain)  he  would  have  been  uslnB  Just  as  much 
machinery  a«  the  American  contractor  is  using  today. 

In  other  words,  the  British  contractor  Is  wide  awake.  He 
•.s  how  to  nature  «  toh  closely.  He  knows  that  labor-.-JivInK 
lilnory.  competently  operated,  will  reduce  construction  Ci-sls 
.1  A-opes  are  hich.  WTien  wages  are  high — that  Is  the  crux  of 
..•It'iation.  the  reason  for  the  difference  between  British  and 
ricar  construction  methods.  Before  the  war  good  construct  Ion 
r  could    l)e  secured    In  Great  Britain    for  seven   pence   iin    hour 

•  lit  (.>urteen  cents  of  our  money,  under  the  pre-war  rate  of 
n:inKe)    and    with    labor— aood    labor— at    that    figure    we    must 

iiMiuit  that  the  u"e  of  exiM'nslve  lalwr-saving  machlner>-  would  not 
b"  Jiistilie<i.  Toilay  conditions  are  quite  dirferent.  Wages  have 
mor-  than  trebled  and  the  efficiency  Is  only  50  per  cent  of  what 
It  was.  rick  and  shovel  men  now  get  two  shillings  one  pence,  or 
about  rtfty  c»nts  an  hour.  The  British  contractor  is.  therefore, 
nipldiv  turning  to  lavor-savlng  construction  ntachlner>'. 

It    is  apprrent.    loo.    that   the    wide-awake   BrltLsh    contractor    is 

favorably  impressed  with  the  type  of  construction  machiner>- 

make   in    the   States.      Such    Is    the   demand   that    an   agent    for 

■  riran  construction  machinet^'  assured  me  that  If  he  had  ten 
■9   the   amount   he   is    now    receiving    from    the   Stales    he   could 

■  ise  of  it  at  once. 


Our  contemporary.  It  seems  to  us,  has  fallen  Into  the  com- 
mon error  of  supposing  that  high  wages  are  the  primary 
tau.-;e  of  a  more  extensive  use  of  machinery.  The  fact  l3 
just  the  contrary.  The  extensive  use  of  muchlnerv  is  the 
main  cause  of  high  wages  when  •high"  means  large  pu''- 
chasing  power.  Wages  in  England  are  now  several  fold  as 
high"  as  before  the  war.  but  the  -height"  is  measured  !:i 
money  and  not  In  the  things  that  money  buys.  Measured  In 
■  goods"  or  commodities.  Knglish  wages  are  probably  lower 
than  before  the  war:  certainly  'hey  are  not  appreciably 
higher.  In  short,  there  are  two  kinds  of  "height"  in  which 
wages  may  be  measured.  (It  height'  in  money  and  (2) 
"height."  In  goods.  The  English  worker's  wage  has  In- 
creased In  the  former  kind  of  height,  but  not  In  the  latter 
Pind. 

Increase  In  mere  money  •height"  of  wages  has  no  effect, 
one  way  or  the  other,  on  the  eoonotny  of  using  machinery, 
but  It  does  have  a  psychological  effect  upon  the  employer. 
Employers  are  accustomed  to  think  in  terms  of  value  that 
existed  prior  to  the  war:  and  if  money  wages  have  doubled, 
the  average  employer  Is  inclined  to  resent  the  Increase  as 
heing  an  unfair  imposition.  Hence  he  bestirs  himself  to 
"beat  the  game"  by  using  machinery. 

The  truth  of  the  matter  is  that  it  would  have  been  Just  as 
economic  to  use  American  construction  machinery  In  Eng- 
land In  I'JIS  as  In  1920.  but  English  employers  were  either 
not  .so  given  to  using  their  wits  or  were  more  fearful  of  labor 
strikes. 

If  money  wages  in  England  have  risen  a  greatT  percentage 
than  the  price  of  machinery  has  rlien.  then  it  would  be 
correct  to  say  that  It  Is  more  economic  to  use  machinery  now 
than  prior  to  the  war:  but  this  condition  Is  not  shown  to  be 
a  fact.  If  money  wages  and  machinery  prices  have  risen  an 
equal  percentage,  then  there  Is  not  the  slighesl  caln  in  econ- 
omy through  using  machinery  now  as  compared  with  th" 
pre-war  period  Put  differently.  English  employers  were  ju.-^t 
as  much  justified  in  using  machinery  five  years  ago  as  to- 
day, only  their   wits   were  duller  then   than  they  now  are. 
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Some  of  the 


History 
Rule 


(if  the  Slide 


Three  hundred  years  ago  Edmund  Giintfr  invented  a 
logarilhniic  scale  for  mechanlcnlly  mulliplyln-  numbers. 
He  used  a  compass  with  whicti  lo  pertorm  tlu^  mechanical 
addition  of  the  logarlthmB  on  the  scale.  It  was  not  «>'l  If''- 
or  52  vears  later,  that  Frtnnind  Win.cate  improved  this  de- 
vice by  Inventing  the  <\UW  nil.-.  How  many  engineers 
know  anything  about  .  i-l.-r  of  these  two  men'?  O'^'^^^r  =. 
name  is  associate.!  '  fih  '! -  -;«■»•  chain  of  ICO  links  that 
be  invented  for  .ituI  ir.  isurement  purposes,  but  he  Is  se.- 
doni  thought     :  v..  ...imoction  with  the  slide  rule. 

The  Kri^  '  • '1'"  Brllannic'a  devotes  about  a  quarter  of 
a  naL-o  to  t  l-rnnd  Gunter's  biography,  but  no  space  at  a.l 
f/,l,.r',f  iMmund  Wmgate.  However,  the  latter's  in^•^^.■ 
,i  n  i^  ,',  .ribed.  and  his  name  mentioned  under  "Calcula.- 
,„g  M.„'!.,nes."  The  inventions  of  Gunter  and  Wingate 
were  made  possible  bv  the  invention  of  logarithms.  This 
screat  invention  by  John  Napier  was  first  made  public 
In  1614  after  20  years  of  work  upon  it.  Prof.  Henry  Bnpgs, 
speaking  of  Napier's  work   In   16ir,.  wrote:  ^  ^     ^„ 

■•Napier  lord  of  Markinston.  hath  set  my  head  and  hands 
a  work  with  his  new  and  admirable  logarithms  1  hope  to 
see  him  this  summer,  if  it  please  God.  for  I  never  s-w  book 
which  pleased  me  better,  or  made  me  more  wonder  ' 

It  was  Rriges  who  suggested  to  Napier  the  advantage-; 
that  would  result  from  the  use  of  10  as  a  base,  and  it  was 
he  who  Prst  published  a  table  of  decimal  or  common  logs. 
Edmund  Gunter  was  Briggs's  colleague  as  professor  of  as- 
tronomy, and  was  not  a  civil  engineer  as  is  commonly  be- 
lieved. ,      ,  ,        c   C 

It  is  instructive  to  note  that  it  required  the  work  of  four 
Inventive  minds  to  develop  the  slide  rule.  It  would  be 
equallv  instructive  to  study  the  successive  developments  m 
the  olide  rule  that  have  occurred  from  time  to  time.  Only 
S.I  years  ago  Welllneton  voiced  his  regret  that  he  had  not 
had'  one  of  Edwin  Thatcher's  cylindrical  slide  rules  when 
he  was  engaged  in  the  calculations  in  his  'Economic  Theor- 
of  Rallwav  Location."  Mr.  Thatcher  is  an  American  civil 
engineer,  now  SO  vears  old.  He  is  also  the  inventor  of  sev- 
eral types  of  trusses  and  of  the  concrete  reinforcing  bar 
that   bears   his   name. 

One  ran  not  read  the  history  of  the  slide  rule  without 
concluding  that  there  may  remain  many  new  forms  that  it 
may  yet  be  given  by  inventors.  The  thought  arises  that 
englneerine  students  should  be  required  to  read  such  his- 
tories as  this,  for  there  is  more  inspiration  in  studying  the 
evolution  nf  an  idea  than  there  is  in  studying  the  final  re- 
sult. 


AVhile  we  do  not  agree  with  the  Manufacturers'  Record 
in  its  statement  that  the  Interstate  Commerce  Commission 
and  the  Federal  Reserve  Board  are  a  grave  menace  to  eco- 
nomic progress,  it  is  evident  that  the  acts  of  each  of  these 
governmental  bodies  have  caused  a  slackening  of  construc- 
tion work  that  is  very  serious.  On  the  other  hand,  what 
have  engineering,  architectural  and  construction  associa- 
tions and  societies  done  to  prevent  the  conditions  that  now 
exist?  Have  they  not,  for  the  most  part,  waited  until  tho 
construction  industry  was  crippled  before  they  began  even 
to  complain  of  the  lack  of  wisdom  of  these  two  govern- 
mental agencies?  When  did  any  body  of  engineers,  archi- 
tects or  contractors  even  pass  a  resolution  condemning  the 
narrow  policy  of  the  Interstate  Commerce  Commission  that 
for  ten  years  has  been  killing  the  credit  of  the  railways? 
■When  did  any  of  them  go  before  the  Federal  Reserve  Board 
to  secure  the  aid  of  that  Board  in  financing  construction 
work? 

One  of  our  grand  economic  errors  consists  in  practically 
ignoring  the  policies  of  governmental  bodies  until  these 
policies  have  resulted  in  ills  that  could  easilv  have  been 
foreseen  by  professional  and  business  men.  Then  we  try  to 
e-xcuse  the  effects  of  our  own  negligence  by  damning  the 
Government  officials  whom  we  should  have  tried  to  guide. 
We  know  that  such  officials  are  rarely  as  well  informed  as 
we  are  respecting  our  business,  yet  we  allow  them  to  de- 
velop policies  that  will  affect  our  business,  and  we  remain 
inattentive  to  their  theories  at  the  very  time  we  should  be 
"all  eyes  and  ears."  Only  after  we  are  hurt  do  we  ordinarily 
arouse  ourselves,  and  even  then  our  activity  is  apt  to  be 
confined    to   protests   rather   than   to   constructive   programs. 


Don't  Blame  It  All  on  the  I.  C.  C. 
and  the  F.  R.  B. 

Ir  it.s  I.MSue  of  .Tuly  8  the  Manufacturers'  Record  has  a 
long  symposium,  entitled  "The  Breakdown  of  Building  Op- 
eration' by  the  Interstate  Commerce  Commission  and  the 
Federal  Reserve  Board."   from   which   we  quote: 

Thin  rountr>-  l»  short  about  S.nofl.noo  dwellinKS.  Millions  have 
found  It  to  b<>  well-niKh  Impossllilc  t'.  sierure  a  (IwelllnB  or  an 
•partmont.  nnrl  the  situation  stcadll.v  grows  more  t>"nse. 

^fsplto  this  fart,  the  Federal  Reserve  Board  advises  the  cur- 
tailment of  hous«>.hulldlnK  operations,  and  bulldintc  associations 
wlilrh  have  been  nrtlve  for  years  In  oo-operatInK  with  people  In 
bulldlnir  nnd  the  buyine  of  homes  are  now.  hv  acti'm  of  the  Fed- 
eral Resen-e  Board,  unable  to  secure  from  banks  the  money  with 
which  to  help  to  create  the  dwellings  so  l)adlv  needed.  Verily,  it 
would  »«'"m  that  this  Is  the  very  limit  of  human  Incompetence  and 
narrowness  of  vision. 

N'pxt  to  the  Federal  Rcsene  Board  In  adoptInK  such  a  tdan  and 
n<  It    In  capacity   for  evil   Is   the   work   of  the   Interstate 

r-  mmisslon.    which   has   practically    placed    an    embnreo 

\\\ .tndlini;    of    biilldinc    materials    of    all    kinds    and    thus 

forced  the  cessation  of  hulldlnf;  operations, 

Xo  man  dare  undertake  the  erection  of  dwellings  or  buildings 
of  any  kind  with  the  sword  of  the  Federal  Reserve  Board  and  the 
equally  dangerous  sword  of  the  Interstate  Comme-ce  Connmlssion 
hanictnflr  over  hLs  head.  If  the  situation  were  not  so  traelc  In  the 
entreme  pnd  one  of  dani?erous  moment  to  the  existence  of  the 
country-.  It  would  t>e  lauehahle  that  men,  supposed  to  have  a  fair 
degree  of  IntelllKcnre,  should  today  seek  to  curtail  the  building  of 
dwHIInr"  -"■'  ■'>irtmenls  when  there  \9  such  a  lack  as  to  make 
the  he.  ''m  one  of   the   most   serious   questions   that   the 

nation  i 


Teaching  Economics  to  Engineers- 

In  discussing  the  rejort  of  the  Committee  on  Economicaj 
of  the  Society  for  the  Protection  of  Engineering  EducationT__ 
William  M.  Duffus.  associate  professor  of  economics  of  the  ' 
University  of  Kansas,  expressed  his  regret  that  the  commit- 
tee has  recomnien''ed  only  three  hours  a  w-eek  for  one 
semester.  This  is  equivalent  to  about  60  hours  class  work 
in  a  four-year  engineering  course.  We  are  in  accord  with 
Prof.  Duffus  when  he  says  that  doubling  the  number  of  hours 
would  more  than  double  the  value  of  the  course  in  eco- 
nomics. 

As  we  have  .°aid  before,  the  committee's  conception  of 
economics  is  a  narrow  one,  since  it  regards  economics  as 
consisting  only  of  political  economics.  Moreover,  the  com- 
mittee seems  to  have  been  undulv  influenced  bv  the  vague- 
ness and  doubtful  character  of  much  that  is  taught  by  po- 
litical economists.     For  example  the  committee  says: 

Economics  deals  largely  with  general  averages,  and  the  student 
with  a  smattering  of  economic  factors  may  talk  glibly  of  glitter- 
ing generalities,  about  "movements."  "trends,"  "tendencies," 
"waves,"  "tides,"  "streams,"  "currents,"  "drifts,"  etc.,  and  yet 
may  mistake  a  patch  on  a  man's  trousers  for  a  "wave  of 
economy."  Therefore,  accuracy  of  observation,  clear  and  direct 
thinking,  and  discerning  judgment  in  analysis  should  be  striven 
for  in  Instruction,  with  an  effort  to  separate  the  relevant  from  the 
irrelevant.  In  considering  any  particular  question,  rather  than  to 
arrive  at  certain  preconceived  conclusions  of  more  or  less  dogmatic 
character,  which  may  after  all,  be  more  dependent  upon  the  pro- 
fessor's erptrlcnce  and  training  than  upon  an  unbiased  survey 
of  facts.  Most  questions  of  political  and  social  organization,  after 
being  brcught  to  the  attention  of  the  class  and  having  their  sig- 
nificance indicated,  instead  of  being  "settled"  by  the  teacher, 
would  best  be  left  to  the  further  reading  and  observation  of  the 
student  with  the  mental  road  left  open  for  each  to  arrive  at  his 
own  final  conclusions. 

We  agree  with  the  committee  that  existing  treatises  on 
political  economics  consist  largely  of  'glittering  generali- 
ties." many  of  which  are  of  doubtful  accuracy.  But  docs  it 
follow,  therelore,  that  engineering  students  should  be  given 
only  GO  hours  of  class  work  in  economics?  Because  so  much 
of  the  text  of  existing  books  on  political  economics  is  vague 
or  doubtful,  should  engineers  be  led  to  think  that  political 
economics  is  and  must  remain  largely  a  science  of  "tenden- 
cies" and  "drifts"?  Is  it  not  preferable  to  take  an  entirely 
different   attitude   toward   this   science? 

Should  we  not  inspire  engineering  students  with  th'i 
thought  that  it  devolves  upon  engineers  to  create  a  real 
science  of  political  economics,  even  as  they  have  made  a 
real   science  of  engineering  economics? 

Not  all  of  the  existing  science  of  political  economy  is  fairly 
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lu  be  classed  as  a  science  of  -tendencies."  But  even  if  it 
were,  polltiial  economy  would  be  u  very  useful  study  for 
engineers.  The  old  fashioned  engineering  teaching,  which 
still  Is  dominant  in  most  of  our  colleRes.  is  such  as  to  make 
engineers  sniff  at  conclusions  that  are  not  mathematicallv 
demonstrable.  There  Is  sore  need  of  (ralnUii;  in  a  sclenci- 
many  of  whose  generalizations  hulil  nood  onlv  as  to  "•ma- 
jorities" and  not  necessarily  as  to  "liulividuals."  Such.  In 
large  measure.  Is  political  economy.  .Such  also  Is  psychol- 
ogy. Successful  business  men  have  oiijisionally  been  quoto'l 
as  saying  that  ihey  owe  their  success  to  having  been  able  to 
forecast  results  correctly  at  least  5.'i  jut  ci'iit  of  the  time. 
"  <T  many  purposes,  to  be  able  to  prcilici  correctly  In  more 

til  half  the  cases  will  suffice  to  brini;  >'conotnic  success. 
Hut  excessive  training  In  the  e.xact  sciciics  lends  to  ob- 
scure this  Important   seneralization.  and  tlnir  fmi'  to  develop 

mind  that  is  not   supremely   well  equipii.'d 

of  course  the  goal  of  all  science  Is  khmI.t  luianli'ativc 
knowledge  of  all  the  classes  of  energy  and  fori  .■!<.  Iiui  Inabil- 
ity to  attain  ideal  or  perfect  knowledge  consliliitcs  no  valid 
reason  for  poohpoohinp  partial  knowledge.  Yet  it  si 'ins  to 
us  that  the  commltt'>e  has  come  dangerously  cjc^c  to  poob 
poohing  political  economy  because  of  its  impcrfi'itiims.  In- 
deed, the  absurdly  sn\all  allotment  of  class  time  to  thU 
great  science  Is  itself  little  less  than  a  plain  admission  that 
the  committee  regards  it  as  being  an  unessential  part  of  an 
educated  man's  eijulpment. 


to  a  uniform  depth,  the  amount  of  labor  Involved  in  "siz 
ing"  these  timbers  at  the  point  of  contact  with  the  sill  is 
not  nearly  enough  to  off^i'l  tin-  lo^s  in  strength  resulting 
from  the  trimming  off  of  this  '■..  In  from  the  depth  of  beai.i 
and  a  considerable  portion  of  tlie  thickness,  It  does  not 
seem  pos.sible  that  the  saving  in  handling,  storage  and  tran< 
porlation  effected  by  the  dressing  of  these  limbers  couM 
popslbly  Justify  the  reduction  in  their  effective  strength 
amounting  to  over  Ifi  per  cent,  A.  M.   SHAW. 

New  Orleans,  Ij».  Consulting   Knglneor 


Efficiency  of  Labor  in  Buildinj^ 
Trades 

To  the   Fdltor:      I    am    enclosini;   a    ^tateIl>ent    •■■how  inc   tli" 
rfTciency  of  labor  and   resulting  cost   therefrom  in   the  biilM 
Ing  trade,  as  they  existed  in  this  r'istrK-t  ni  the  close  of  101" 
If  the  same  conditions  exist  in  the  country  as  a  whole,  your 
deductions    as    to    cost    changes,    in    your    article    on    price 


Some  (Jains  from  llij^h  Prices* 

So  much  has  been  said  about  the  evils  of  high  prices  for 
conmiodltles  and  service,  that  It  may  be  well  to  give  a  llltl.' 
attention  to  the  other  side  The  compensations  of  high 
prices  are  neither  few  nor  Inslgnillcant  In  coal,  for  In 
stance.  It  has  been  pointed  out  for  years  that  we  are  verv 
wasteful  In  our  manner  of  consumption,  and  the  rejoinder 
has  often  been  made  that  It  really  does  not  pay  to  save  coal 
Hut  It  might  be  better  if  a  smaller  percentage  of  the  popu 
lation  were  devoted  to  producing  coal,  so  that  the  men  re- 
Teased  could  be  adding  to  our  supplies  of  other  things:  also. 
If  a  smaller  proportion  of  our  railroad  capacity  were  used 
for  transporting  coal,  pemilttlni;  the  released  capacity  '■> 
carry  something  else. 

If  a  coal  consumer  has  been  using  .^.,ooii  tons  of  coal  a 
vear,  costinc  him  $lo.noO.  II  would  be  better  for  society  if 
he  made  improvernents  so  as  to  get  along  with  :;,ftOO  tons 
of  coal  and  the  2,0n(i  tons  still  cost  him  $10,000.  The  con- 
sumer is  entitled  to  be  served  with  coal,  hut  society  Is  bet 
ter  off  If  only  two-fifths  as  much  work  is  done  in  serving 
him. 

The  cost  of  erecting  dwellInK  houses  Is  extremely  high, 
and  that  works  untold  hardship  upon  the  people:  but  the 
high  cost  causes  architects  to  study  as  never  before  to  ccon- 
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.1  are  not  total  cost  since  they  do  not  carr\'  obnrKos  for  helpers,  overhead  expense,  etc. 
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I'll-    contractors    and    assumed    to    be   .irprnxlmi'tcly  correct. 


changes  in  your  April  7  issue,  for  the  future  in  building  con 
struct  ion  are  not  made  on  a  firm  basis,  since  a  decrease  In 
building  construction  would  change  the  labor  situation  ma- 
terially. Introducing  discipline,  which  Is  now  entirely  lost. 
and  with  it  increased  production. 

JOHN  B.  MILE."? 
Norfolk.  Va 


Use  of  Undressed  Lumber  in  Build- 
ing Construction 

To  the  Editor:  Reference  is  nKidr  to  the  article  in  th- 
June  :'.';d  issue  of  Eneineering-rontracting  entitled  "Stand- 
ard Lengths.  Sizes  .-ind  Quality  of  Lumber  as  Related  to 
Economic  rieslgns."  In  the  discussion  under  the  above  head, 
it  is  suggested  that  the  use  of  undressed  lumber  might  well 
receive  some  attention.  In  some  sections,  it  is  almost  im- 
possible to  secure  roneh  lumber,  the  mills  preferring  to  run 
all  of  their  output  through  the  planer  to  secure  uniform- 
ity of  width  and  thickness.  This  is  desirable  in  certain  por- 
tions of  a  structure,  but  results  in  an  unnecessary  waste  or 
sacrifice  of  strength   in  such  timber  as  exposed   floor  Joists. 

To  illustrate  this  point:  The  writer  had  charge  of  the 
construction  of  a  number  of  "Divisional  Store  Mouses"  for 
the  use  of  the  army  in  IfllT.  The  floor  plans  called  for  3x 
12  joists  with  spans  of  12  ft.  The  timbers  as  actually  fur- 
nished were  a  scant  2-"'.  in.  thick  by  11 U  in.  deep.  If  the.- 
had  been  furnished  in  the  rough,  following  usual  mill  prac- 
tice for  rough  timber,  they  would  have  averaged  in  excess 
of  the  nominal  dimensions  specified.  While  there  is  a  slight 
economy    in    labor    in    using   joists    that   have    been    dressed 


,.; i;i  l.ilioi-  .-ind  materials,  and  to  produce  the  most  at- 
tractive and  eflicient  designs.  If  II  costs  $10,nnn  Instead  of 
$ri.flOn  to  build  a  certain  si-/ed  house,  more  brains  will  bo 
put  Into  the  architecture.  The  result  Is  more  pleasing  to 
the  passerby,  and  valuable  experience  is  gained,  which  will 
remain  when  building  costs  come  down. 

The  cost  of  labor  is  very  high,  and  this  induces  men  to 
think  harder  than  ever  before  to  devise  means  for  saving 
labor.  That  Is  an  economic  advantage  that  cannot  be  lost. 
.\  labor-saving  Idea  or  device  once  introduced  would  hardly 
be  abandoned  if  the  cost  of  labor  came  down. 

Locomotives  and  freight  cars  ore  extremely  high  priced, 
and  in  consequence  railroad  managers  will  endeavor  to  get 
more  miles  per  day  from  both,  and  It  Is  to  be  hoped  will 
endeavor  to  have  them  so  handled  as  to  reduce  time  lost 
for  repairs.  The  fewer  cars  and  locomotives  needed  to  ren- 
der the  requisite  service  the  better,  for  society  Is  saved  the 
trouble  of  building  them,  the  material  Is  saved,  and  fewer 
miles  of  track  are  required  for  the  rolling  stock  to  run  upon. 

The  great  cry  today  Is  that  In  this  period  we  are  extrava- 
gant, but  the  extravagance  referred  to  Is  chiefly  an  extrava- 
gance In  the  use  of  money  From  our  present  viewpoint, 
however,  we  can  see  that  In  times  past  we  were  extrava- 
gant in  the  use  of  materials  and  labor.  As  a  whole  people 
we  are  not  so  seriously  hurt  by  extravagance  in  personal 
expenditure,  for  the  money  simply  passes  from  one  hand  t.-) 
enother.  When  we  are  extravagant  with  materials  and  la- 
bor, on  the  other  hand,  we  all  lose.  Society  loses  when 
things  are  not  done  efficiently,  and  high  prices  have  pro- 
moted  many  kinds  of  efflclency. 
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Construction  Costs  Unaffected  by 
Recent  Price  Flurries 

Will  111.'  rosl  of  buiUliiip  drop  in  losponsc  to  tlu-  flurry  in 
.ommodiiv  prices  which  the  country  is  now  expcripncing? 
•Probably  not."  is  the  answer  of  the  Aberthaw  Construc- 
tion Co    of  Boston.  ^  .        ..   ui       , 

■Manv  aspects  of  the  present"  situation  are  inevitably  ob- 
M-ure-  continues  the  .\berthaw  statement,  which  was  is- 
Mi.d  the  latter  part  of  last  month.  -But  it  is  to  be  ob- 
s..rv.-a  that  the  recent  price  decline  has  been  confined  pn 
niarilv  to  commodities  that  are  dependent  for  their  salo- 
af.im.v  on  considerations  of  style  and  season.  Some  alliel 
comniodities  have  slumped  (n  sympathy.  Further  extracts 
fiom  the  statement  follow: 

\n  unfavorable  sprinp;  season,  deliveries  delayed  beyond 
.(...  perio.!  of  normal  demand  for  goods,  the  call  for  imme- 
•■■  payment  of  loans— all  these  forces  have  been  fully  dis- 
.  i-  d  in  explanation  of  the  present  situation.  None  of 
lii.-m  exerts  anv  considerable  influence  upon  building  ma- 
terials. It  Is.  of  course,  conceivable  that,  here  and  there, 
dealers  will  shade  prices  on  belated  shipments  of  supplie;; 
lor  which  substitutes  may  have  been  found  and  which,  hence, 
threaten  m  tie  up  funds,  or  to  call  for  excessive  handlinp.  or. 
lemporarilv.  to  congest  storage  yards. 

But    such    "soft    spots"    will    be    the    exception— they    will 
doubtless   be   offset   by   Increased    costs   in   other   directions. 
II    must    be    understood    that,    industrially    and    domestically 
the    Inlted    States    is    years    behind    in    meeting    a    building 
s<hedele  commensurate  to  its   increase  in  wealth  and   popu- 
lation.   The  need  for  building  is  almost  as  basic  as  the  need 
for   food.     No  one   In   his   right   mind   expects   early   decline 
In  the  price  of  the  latter;   nor  will  there  be  in  the  forme'-. 
There  is  for  the  moment,  it   must  be  recognized,  a  slight 
decline  In  structural  demand.     Manufacturers  are  hesitating 
tf  make  commitments   for  further  plant  expansion.     This  is 
|.:iit|v   (iu.^   to   fear  as  to  market   conditions;    partlv    to    un- 
,  of  hankers  to  advance  funds.     We  look  upon  this 
•    as   temporary.     The   volume   of   production    neces- 
sary  to  meet   the   requirements  of  the   .American   people   to- 
day   can    hardly    be    secured    excent    through    plant    enlarge- 
m.nt      The  cheapness   of  production   essential   to   a    normal 
.11   :      '■  ,'ly   purchasing   demand   is  unattainable   without   sun- 
j    inrrensed    volume    by    materially    increased    hu- 
nifchanical  efficiency. 
iril.s-i    history    reverses    itself,    human    efficiency    will    be 
.■ii)pllfi"d   more  bv   the  genius  of  the   inventor  and   the  engi- 
II. '»T   than   by  conscious   effort  on   the   nart  of  working  men 
Ttr    -1  ill   involve   plant   revision  on   a  huge  scale     We  shall 
Miiriirlsed   It  the  next  few  years  do  not  w-itness  a 
of  oh.solete   factories   hitherto   unparalleled    in   the 
Industrialism. 
.ill   he  surprised,   too.  if  funds  are  not  shortlv  fortli- 
cnmlnc   to  meet    urgent   building  needs.    No  one  better  than 
ib>>  banker  appreclat"s  the  desirabilitv  of  increased    produc- 
t.Mi,     or   the    Impossibility   of   it   without    enlarged    facilities. 
W'  .  n    >-noci)iallve    accounts    are    deflated     'here    should    be 
-    Insufflclency   of  funds   for   legitimate   operations. 
>      ."r    the   future  market   for  co-"modities:     We  nresume 
that     If  all   the   rold  storage  warehouses  were  forced   to  sell 
"■  '•hin  the  next  week  or  two.  most   people,  would 
than   usual   and    save   money    in   the  eating; 
•T  ii   time  th""   might  lose  some  of  their   intere.it 
But    we    should    hardly    advise    the    hens    to    stop 
"    '  account. 

-pol   in  the  national  life  just  now   is   the  rail- 

•'fir    plight    the    American    public   are   col- 

!f.      They    are    paying   the   prices    now   of 

!    and    selflsh    policy    which,    for 

'he    railroads    a'l    undue    propor- 

Mg  the   nation's   business      Mer- 

iclans.    and    general    public    all 

'   would   give    nrofit    rnough 

and   the  undertaking  of  the 

in    that    must     precede    the 

Today   they   are   expend- 

e  tierl  up  in   storage,  or  in 

<\  unavoidable  waste,  many 
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d   to  the  seriousness  of  the  situation,  the 
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people  now  insist  upon,  and  will  secure,  the  essential  expan- 
sion ol  rail  facilities.  But  in  addition  to  the  daily  losses  in- 
cidental to  existing  transportation  difficulties,  a  tremendous 
money  premium  must  be  charged  against  the  attempt  to 
supply  in  months  the  deficiencies  which  should  have  been 
met  by  normal  annual  expenditures  during  close  to  a  dec- 
ade. 

Yet  -we  should  consider  the  staggering  cost  of  an  inept 
railroad  policy  well  justified  if  it  should  teach  America  as 
a  people  the  uselessness.  and,  what  is  more,  the  hazard  of 
jockeying  with  economic  law.  But  the  lesson  will  not  be 
accepted.  The  story  of  the  rise  and  fall  of  nations  is  largely 
the  story  of  the  ceaseless  human  attempt  to  evade,  cajole, 
confuse  or  completely  to  ignore  economic  law — and  the 
eventual  and  usually  relentless  triumph  of  that  law. 

In  the  immediate  instance,  however  much  we  deplore  the 
selfishness  of  so-called  profiteers,  we  foresee  that  the  usually 
occupied  method  of  dealing  with  them  must  eventually  tend 
to  decrease  production  and  to  intensify  the  very  conditions 
which  the  action  taken  is  designed  to  prevent. 

There  are  two  ways  of  seeking  social  results — one  is  by 
discouraging  the  had;  the  other,  by  encouraging  the  good. 
There  is  little  bad  which  has  not  its  element  of  good;  and 
no  good  which  does  not  contain   potentialities  of  bad. 

For  a  generation,  bv  leeislative  enact'^ent  and  executive 
procedure,  this  country  has  concentrated  on  discouragin?: 
the  bad.  As  a  result,  the  people  find  themselves  in  a  tan- 
gle of  suspicion,  selfishness  and  fear  that  threatens  to  para- 
lyze individual  initiative  and  neutralize  all  progressive  com- 
munity effort. 

It  is  high  time  to  shift  to  the  encouragement  of  the  good: 
for  only  in  that  direction  does  improvement  lie.  And.  just 
as  there  is  a  danger  of  killing  the  good  when  destroying 
the  bad.  it  must  be  realized  that,  with  the  vital  growth  of 
the  good  there  is  certain  to  occur  the  development  of  abuses. 
But  humanity  being  what  it  is.  and  will  be  for  some  cen- 
turies to  come,  it  seems  better  to  accept  the  risks  of  growth 
rather  than  those  of  stagnation. 

Farming  folk  have  discovered  that  the  best  wav  to  com- 
bat certain  weeds  and  pests  is  to  fertilize  and  cultivate  tbe 
threatened  crop  to  a  robustness  that  enables  it  to  withstand 
the  attacks  of  various  enemies.  Only  occasionallv  is  it 
found  necessary  to  cut  and  burn.  A  little  more  farm  ex- 
perience would  do  human  society  a  great  deal  of  good  in  a 
Erreat  many  ways. 
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Imitating  Building-Rock  in  Stucco 

Bv    H.TALMKR    UNDQUIST. 

A  concrete  stucco  wall  simulating  rock,  differs  from  the 
ordinary  stucco  wall  only  in  finish  and  coloring.  The  work 
is  not  difficult  nor  does  it  take  as  much  time  as  appear- 
ances seem  to  indicate. 

The  expanded  metal  lath,  or  netting,  is  given  two  coat^ 
of  stucco  mortar,  the  usual  mixture  and  put  on  in  the  usual 
way.  (Half-inch  coats  of  1  cement  to  1%  sand  for  good 
work.  Lime  is  not  necessary,  though  some  prefer  to  us<^ 
it.  \  neat  cement  grout,  applied  with  a  brush  between 
coats  just  before  adding  the  next,  improves  the  wall.)  Th'^. 
work  might  be  finished  in  the  second  mortar  coat  but  three 
coats  will  do  a  better  job. 

The  first  coat  needs  scratching  to  bind  it  to  (he  other,  ani 
the  second  also,  in  three-coat  work,  to  bind  it  to  the  third 
which  is  to  follow.  The  third  and  final  coat  of  1  cement  ;o 
2%  sand,  with  hvdrated  lime  equal  to  about  1 /20th  part  f 
the  cement  used,  is  plastered  over  the  second  coat  when 
that  has  set.  The  lime  in  this  final  coat  makes  a  mortar 
that  can  be  better  worked  in  finishing  the  detail  and  it  also 
makes  a  mortar  that  is  easier  to  stick  to  the  wall  when 
putting  it  on.  The  larger  amount  of  sand  used  gives  a  sandv 
effect  after  the  brushing  by  showing  through  the  plaster. 

The  rock  blocks  are  marked  out  in  this  final  coat,  while 
green,  and  the  detail  huilt  up  on  their  surface.  The  wall 
that  is  to  imitate  odd  sizes  and  shaped  rubble  stone  can  be 
scratched  out  in  blocks  with  the  point  of  a  small  trowel  with 
no  other  aid  than  the  eye  to  guide  the  lines,  but  the  sauare 
and  oblong  stone  rubble,  or  stones  that  fit  in  la'.'er.s  or  equal 
thickness,  will  require  a  straight-edge  or  a  stretched  line 
In  marking  oul  the  horizontal  grooves.  The  short  perpen- 
dicular  joints    that    divide    these   layers    into   parts   may   be 
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,sure<l  by  rule,  guessed  at,  or  marked  off 
r  a  board  pattern. 

>fore   starting   to   mark   out    the   blocks,   it   is 

I  for  the  workman  to  study  a  wall  of  the  kind 

tone  that  he  Is  to  imitate,  making  that  serve 

as  a   model      A   small   photoRraph   of  such   n 

:   tliHl  can  be  held   in  the  hand   while   worklnc 

'  ihly    even    better.      The   main    features   of 

-inal  are  easily  caught  and   (lie  small   de- 

1   not  be  slavishly  followed     When  a  f e  v 

have   been   made   the   photoKruph   can    bo 

.'id   referred   to  only   occasionally   fo;- 

'.  on  the  face  of  the  stut-co  wall 

mortar  on   the   blocks,    keeplni? 

lie.     A   rather  flat   rock  surfac 

.  quarried  granite  rubble  stone 

^.  will  require  but  little  morlar  '" 

•  ■  other  rocks  that  have  a  bulge  wIM 

Mu.re.     When   this   bulge  in   a   rock   Is   to 

!»    <«    sometimes    necessary    to    build    It 

a  little   at   the  time,  permlltini^ 

.i.<i    will    stick   to   the   surface   t'l 

-   before  applying  more,   working   on 

in    the    meantime,   and    then    return- 

and  thus  keep  buibllng  up 

red  bulge  is  had     The  rock 

.nd  if  a  cut  stone  imitation. 

are   added   around    its   edge 

iiu». 

Flcur.'    "    is   a   natural   standstone   wall   of   cm'. 

•vithout   much   bulge.     The  imitation 

ain  features  of  the  scaly  effect.    This 

was    done    by   sticking    thin    layers    and    dabs   of 

■Hirtar  to  the   blocks,   letting  it   set   for  a   while 

then  flnlshing  the  work  off  better  by  scrap- 

i  he  rubble  stone.  Fig.  .=>,  was  done  much  the 
•e  way  It  look  less  mortar  and  the  scaly 
•r^  on  the  surface  were  omitted.  Short  broke'- 

■    ' ''     Instead    bv    addine    little    dab' 

hlng  them  down  on   one  side  tn 
.,11.     .Mill,     liie   other    edge,    less    than    ^4    In 
k.   wan   left   untroweled. 

■  '1    nibble    wall.    Fig.    4.    shows    som" 

effect,  but   not  so  much  as  the  im'- 

•  n    Hi:    5.  lower  half.     The  effect   was  height- 

I    In    an    effort    to    produce    something    more 

■    -■    to    the    eye.      .Vssembling    effective    fei- 

r  striking  effects  Is  the   work  cut   out   for 

Ml.,  .-irii"!.  and   everything   is   well  if  he   does   not 

go  too  far  beyond  the  modesty  of  nature. 

Finishing  iTp.Ttiv  Improves  the  looks  of  this 
rock  work.  If  enough  mortar  has  been  stuck  to 
the  block"  nuch  of  the  finer  detail  can  be  cut  ir 
with  'he  trowel  point  at  this  time.  The  block - 
are  scraped,  when  the  mortar  coat  has  partly 
set  so  as  to  be  In  workable  condition,  about  three 
hours  In  su-^mor.  with  the  small  trowel,  to  re- 
move all  smooth  trowel  marks  left  when  apply- 
the  final  coal.  The  detail  is  also  cut  out 
in  and  otherwise  sharpened  up. 
After  scraping,  the  plaster  surface  is  bnishe<! 
over  with  a  whiskbroom.  with  a  wire  brush  first 
If  set  a  little  too  hard  for  the  broom.  The  peli. 
hies  of  sand  are  thus  exposed  and  threads  o' 
sand  formed  in  the  rock  face  by  stroking  In  onf 
direction. 

Coloring  improves  the  wall  still  more.  An  ar 
tiflcial  sandstone  wall  will  want  but  one  color 
while  the  eranlte  rubble  imitation  requires  a  vn 
riefy  of  hues.  The  four  colors,  red.  brown,  yel- 
low, and  black  when  scattered  over  such  a  sur- 
face and  'ntermlngled  bv  sprinkling  water  lightly 
over  them,  gives  a  natural  effect. 

tn  this  matter  of  coloring  there  is  much  room 
for  individual  taste,  but  the  color  of  natural  rock 
should  not  be  departed  from  too  widely  'est  the 
work  prove  fantastic  and  ridiculous  The  best 
"-nent    colors    should    be    used    for   this    surface 
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method  of  coloring.  The  best  will  not  prove  cTcpensive  be- 
cause 1  lb.  of  coloring  i;op.<  a  long  way.  The  colors  are 
made  permunent.  or  nearly  so.  by  adding  copperas  to  them 
when  mixed  in  water.  A  little  dissolved  clay  is  also  added 
to  make  the  coloring  look  more  natural. 

A  half  pint  of  copperas  solution:  that  is.  lopperas  crys- 
tal.s  dissolved  in  cold  water  over  night,  permitting  the  water 
to  take  up  :is  much  of  the  chemical  as  it  will  in  that  time. 
Is  added  to  each  gallon  of  the  colors  mixed  in  separate 
%-essols.     .\  sixth   portion  of  thin   liquid  clay   is  about  right. 

The  coloring  may  be  applied  to  the  surface  with  a  syringi-" 
or  dashed  on  with  a  brush.  If  put  on  a  little  thick  it  can 
be  toned  down  by  sprinkling  over  gently  with  water.  Weath- 
ering the  first  few  months  makes  the  coloring  more  natural 
l0i>kint:.  When  several  colors  are  used  they  should  inter- 
mingle at  the  meeting  places  so  as  not  to  leave  any  sharply 
defined  ccilor  lines. 

The  grooves  can  be  jointed  with  mastic  after  the  work 
has  been  colored,  left  untouched,  or  colored  with  some  hue 
that  oonirasls  with  the  rest  of  the  work. 

This  kind  of  stucco  might  be  i-iiproved  by  using  aggre- 
gates in  the  final  mortar  coat,  crushed  sandstone  or  granite 
for  Instance,  for  the  wall  that  imitates  these  stones.  This 
sort  ot  thing  has  not  yet  been  tried  and  its  worth  must  be 
tjsted  by  other  experimenters. 

In  the  illustration  (1>  indicates  odd  size  rubble  stone 
markcii  out  on  the  concrete  surface  and  colored  without  any 
rock  detail  or  brushing.  (Coloring  effects  do  not  show  in 
photographs.)  (2)  A  wall  of  natural  sandstone.  A  slatey 
kind  of  sandstone.  (3)  An  imitation  of  figure  two  in  con- 
crete stucco.  Partly  jointed.  (4 1  A  natural  granite  rubble. 
(5)  Ijiyer  stone  and  rubble  imitated  in  concrete  with  groves- 
lines  «u)lored  black. 


Graphic  Building  Costs 

by    t.    E.    PATCH. 
Alwrthaw  Construction  Co..  Boston.   Mass. 
In  the  construction  of  a  concrete  building,  where  accurate 
cost   figures  are  kept   for  every  part  of  the  operation,   with 
subdivisions   covering   material,   labor,   etc..   on    each   opera- 
tion, a  mass  of  statistics  is  built  up  which  is  of  interest  and 
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Grapmcal   IMuitration   o»   Cost   Items   Entering    Into   Construction   of 
Manufacturing    Building. 

value  to  the  builder  but  almost  unintelligible  to  the  layman. 
To  mak"  this  form  of  information  more  readily  appreciable 
by  those  who  are  not  "living  with  the  subject"  day  by  day, 
ih.    ..  . .  inr -inying  sketch  has  been  made. 

'■»    the    various    elements    placed    one    over    the 
')'  lUt    the   or.ler   in   which    they   occur   during   the 

the  hiillding,  Kach  is  proportional  in  height  -to 
luge  which  it  represents  of  the  total  cost  ot  the 
Thus,  the  excavation  shown  at  the  bottom  is  3.05 
percent  of  the  atnictural  cost.  The  largest  item  of  ail- 
that  of  concrete— Is  Ui.2  percent  of  Ihe  total.  At  the  right 
b-T  '  '  ■'  '  -nwpr  house,  the  height  ot  which  repre- 
»'  which    the   various   sub-contracts   bear 

•"  I""  I'^si    of   the   building.     The   items   covered 

here   :r  3l    work,   elpvators.   plumbing,   heating   and 

sprinki-r.x       ■  m  li   all   together  add   about  22   percent   to   the 
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structural  cost  of  the  building.  Here  again  each  item  i-^ 
shown  with  height  proportional  to  its  cost,  and  to  the  cosi.s 
in  the  main  building. 

In  the  building  structure,  as  drawn,  each  item  has  a  shade;l 
portion  at  the  left  end.  This  portion  represents  the  per- 
centage of  that  item  which  was  expended  for  direct  labor 
by  the  contractor.  The  portion  not  shaded  represents  ma- 
terials and  other  necessary  expenses. 

The  drawing  has  been  set  up  in  the  form  of  a  mauufac 
turing  building  with  its  adjoining  power  plant,  in  order  to 
visualize  more  clearly  the  case  under  discussion.  As  th. 
stories  are  udded  one  by  one,  for  the  various  materials  as 
they  are  added,  each  structure  is  built  up  until  finally,  with 
the  roof,  we  have  reached  100  percent  of  the  total   cost. 

The  percentage-  marks,  shown  at  the  left,  give  a  read\ 
measure  of  the  extent  of  the  several  items  in  the  particular 
building  from  which  the  present  diagram  was  constructed. 
The  various  items  of  cost  as  represented  in  percentages  ari- 
shown  in  the  table.  The  first  column  ot  figures  represents 
the  item  cost  as  compared  with  the  total  structural  cost  of 
the  building.  The  second  '.olumn  ot  figures  compares  the 
item  cost  with  the  total  cost  of  the  building,  including  all 
sub-contracts  for  building  eciuipment. 

Percentage  rcfiiii-d  to 

Total   cost 

Structural       including 

cost  of  sub- 

buildingr.        contracts. 

Concrete    2-1.0  19.2 

Reinforcing     16.0  12.76 

Forms     14.6  11.8 

EnKir.cering    5.5  '  4.50 

Cold  weather    5.2  4.25 

Doors  and  window.?   5.2  4.1.') 

Plant     4.6  3.85 

Miscellaneous  and   extras    4.5  3.6 

Excavation     3.7  3.05 

Carpento'    3.7  3.05 

Masonrj-     2.5  2.08 

Fire  main  and  roof  drains   2.3  1.95 

Miscellaneous  iron  and  steel   2.2  1.85 

Overhead    1.56  1.28 

Superintendence,   travel,  etc 1.50  1.23 

Roodng  and   flashing   1..16  1.12 

liability    insurance     0.62  0.51 

Watchni,T.n     0.5 1  0.45 

Clean  up  job    0.42  0.3.'. 

TT.?.Ttln!;  and  sprinklers    59. 7*  11.20 

Pluinbing     15.3*  2.93 

Klevators     14. 6»  2.86 

Klectrical    work    10.4*  1.98 

*Of  total  cost  of  pfiuipment  sub-contracts. 


Efficiency  of  Industrial   Labor  Increasing, 

The   efficiency  of  labor  is   increasing,  according  to   reports 
from  49  manufacturers  operating  in  40  different  lines  of  in 
dustry  in  New-  York  City,  which  are  summarized  in  the  .Tuly 
19   Bulletin    of   the   Merchants'   Association.     This   testimony 
is  submitted  to  the  Industrial  Bureau  of  the  Merchants'  .As- 
sociation  by   the   same   manufacturers   who   reported   in   Sep- 
tember, 1910,  that  in  general  labor  was  not  more  than  70  per 
cent   efficient,    judged    by   normal    standards.     Although    pro 
duction   per   man   per   hour   has   not   yet  reached   normal,    it 
has    been    gradually    improving    since     last     September,    es 
pecially  during  the  last  four  or  five  months,  and  a  spirit  of 
(iptiniisni    regarding   the   productivity   of  labor   is   now   prev- 
alent  among   manufacturers.     It   is   not   possible   to   measure 
the  increase  in   output  on  a  percentage  basis  except  in  spe-  I 
cial  cases,  and  it  cannot  be  said  that  the  increase  is  as  yet- 
remarkable,  but  the  testimony  is  unmistakable  that  a  chango 
for  the  better  is  now  well   under  way.     Of  the  49  manufac- 
turers who  reported.  23  say  that  the  efficiency  of  their  em- 
ployes  has   increased   noticeably   since   last    September:    five  | 
say  that   although   they   have   seen   no   measurable   increase, 
they    sense    a    better    spirit   among    their   employes:    17    say! 
that  they  have  observed  no  change:   and  three  say  that  they 
have  noted  a  decrease.     One  manufacturer  reports  that  it  is  ' 
his   observation    that   labor   eflSciency  is   increasing  in   many 
lines  of  industry,  although  he  has  available  no  specific  data  i 
for  his  own   plant.     The  reasons  given   for  the  present  ten- 
dencv    toward    increased    productivity    per    man    are    varied.  3 
but  those  most  frequently  cited  are  the  increase  in  the  num- 
ber  of   applicants    for   positions   and    the   change    from   time 
work  to  piece  work.     Some  manufacturers  report  also  thai 
there  seems  to  be  a  better  class  of  labor  available,  and  two" 
or   three    make    this    statement   particularly    in    reference    tn 
female    labor.      On    manufacturer    says    that    a    decided    in 
crease  in   individual   efficiency  occurred   from   a   closed   sho]i 
to  an   open  shop  policy. 
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Vlethods  of   Constructing   Sub- 
structure  of    Thames    River 
Railroad    Bridge,  New 
London,  Conn.* 

Uy   JAMICS  \V.   ROLLINS. 

of    llolbrtiok     Cabol    &    RoUiii.-.    Llostnii,    .Mu.mm 

1  he   problem  ot  constnietlng  a  railroad   bridge  ucross   the 

uies   River  at   New    London.  Conn.,  wus  a   most  complex 

the   rl\er   being   about    1.400   (t.   wide,   the   water   .".(i   ('. 

at  the  center  of  the  river,  and   rock  bottom   100  ft.  to 

tt.   below    water  level.     When   the  question   of  a   bridge 

lis  location  was  first  discussed  in  l^r.i"..  it  was  considered 


dredged  bottom  with  riprap  to  ".u.  ilu-  original  bed  of  river. 
The  mansonry  would  then  have  been  built  on  a  concrete 
reinforced  grillage  sunk  on  to  the  piles. 
■  The  writer  believes  that  in  the  consideration  of  this  typa 
for  foundations  some  question  arose  as  to  the  effect  of  this 
dredging  and  pile  driving  on  the  old  bridge  foundations,  the 
center  lines  of  the  two  bridges  being  only  ISO  ft.  apart,  and 
possibly  this  fear  led  to  llie  abandonmeni  of  the  pile  open 
caisson  method. 

A  four-cylinder  open  vju'sson  was  also  studied,  but  aban- 
doned on  account  of  the  doubt.s  as  to  being  able  to  control 
the  sinking  of  these  cylinders   to  the  great   depth   necessary. 

The  final  and  accepted  study  was  for  rectangular  open- 
crib  caissons,  and  after  most  extensive  borings  had  been 
made  the  flnal  plans   were  drawn,  bids   were  asked   for.  and 
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DporiLE   OF  New  BRiDe"" 

Fig.    1  — Plan    and    Profile   of    New   N.   Y.,    N.    H.   &    H.    R.   R.    Bridge    Over  Thames   River  at   New   London.   Conn. 


to  be  beyond  the  limit  of  finance  and  the  engineering  re- 
sources of  the  day,  and  not  until  1889  were  these  difflcnlties 
removed  and  the  bridge  built  and  opened  to  traffic  with 
proper  ceremonies  on  Oct.  10  of  that  year.  It  was  a  double- 
track  stnicture,  1.4:!2  ft.  long,  with  a  draw  span  of  ;>(>:'•  ft., 
this  span  remaining  the  longest  In  the  world  for  many  years. 

About  1915  the  old  bridge  began  to  move,  and  some  of  the 
piers  settled  to  such  an  extent  that  in  1908  the  trafflc  was 
cut  down  to  a  single  "gauntletted"  track. 

Studies  were  then  begun  for  a  new  bridge.  A  profile  of  the 
river  bottom  at  the  site  of  the  new  bridge  Is  shown  in  Fig.  1. 

Various  studies  were  made  as  to  type  of  foundations' 
First,  a  pile  concrete  grillage,  open-caisson  type:  but  this 
was  finally  abandoned  on  account  of  the  failure  of  the  old 
bridge,  which  was  built  In  this  way. 

.\t  the  request  of  one  of  the  engineers  of  the  N.  Y.,  N.  H. 
6  H.  R.  R..  the  writer  at  one  time  made  a  study,  report  and 
estimate  of  this  type,  and  is  still  of  the  opinion  that  a  mod- 
ern tvpp  of  construction  of  the  pile  open-caisson  method 
would  have  been  as  satisfactory  and  stable  and  much  less 
expensive  than  the  open-crib  construction  plan,  which  was 
finally  used. 

The  worst  condition  affecting  the  piers  was  in  the  cen- 
ter of  the  river,  where  the  water  was  nO  ft.  deep,  mud  and 
clay  SO  ft.  thick— a  total  distance  of  \?,0  ft.  to  suitable 
gravel   foundation. 

The  writer's  plan  was  to  dredge  out  20  ft.  of  mud.  fill  the 
III  lie  up  to  10  tt.  with  crushed  stone,  and  then  drive  piles 
T.'i  ft.  long  through  the  crushed  stone  into  hard  gravel  and 
snnd  stratum,  sawing  off  piles  at  — 60.  filling  up  balance  of 

.Vh.otract  of  a  paper  presented  April   21   before  the  Boston  So- 
■  y  of  Civil  Engineers. 


(iintriict  awarded  to  Holbrook.  I'abot  &  Rollins  Corporation 
in   .March.   1916. 

Contract  Conditions.— The  terms  of  the  contract  were 
somewhat   novel,  and   were  as  follows: 

The  contractor  guaranteed  thai  the  cost  of  the  founda- 
tions according  to  the  plans  siihniitted  would  not  exceed 
$S75,000.  that  any  excess  cost  above  that  sum  was  to  be  paid 
by  the  contractor,  and  any  saving  of  cost  below  the  above 
sum  would  be  divided  equally  between  the  contractor  and 
the  Railroad  Company.  The  contractor  was  to  be  given  a 
fixed  fee  of  $80,000  for  doing  the   work. 

This  plan  worked  out  most  satlsfaclorily,  as  the  railroad 
company  paid  at  once  for  all  material  bought,  and  under 
these  conditions  we  bought  all  the  material  for  the  whole 
job,  and  piled  it  up  for  use  as  needed;  so  that  with  the  possi- 
ble exception  of  gravel  for  concrete,  we  did  not  have  to 
wait  at  all  for  material. 

Another  great  advantage  In  this  form  of  contract  where 
both  the  company  and  the  contractor  had  a  direct  money 
Interest  in  the  cost  (as  we  <livided  the  saving)  was  th> 
close  and  cordial  co-operation  between  engineers  and  con- 
tractor, to  do  the  work  in  the  most  economical  manner, 
Kverybody  worked  for  the  best  Interest  of  the  job:  no  pet 
schemes  or  new  theories  were  tried  out.  for  we  all  realized 
that  we  had  a  most  dlfflcult  [iroblem,  which  was  a  new  one 
for  all  of  us,  and  that  II  needi'<l  thought,  brains  and  the  most 
diligent  attention,  in  order  to  be  carried  through  with  suc- 
cess. 

Construction  of  Cribs  and  Concrete  "Cutting  Edges." — 
The  contract  plans  provided  for  two  abutments  on  gravel 
foundations:  the  westerly  abutment  40  ft.  below  water,  the 
easterly   abutment   20   ft.   below   water:    and   for   four  piers: 
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Eiifihutruiti  (i)i(l  ContractiiKj  for  July  2S,  1920. 


iliroo  opt 71  .ribs  sunk  to  hard  gravel.  V"  ft..  l;!i'  ft.  and  1 :! 
ft.,  r- >p.ciively.  below  water,  aiul  the  fourth  pier  built  on 
it.f.  piiouinatic  foundation.^  .-iunk  to  solid  rock,  from  i^' 
U    (II  ■■(^  fi.  below  wat'^r.    Pier  ::.  as  typical,  is  shown  in  Fig.  2.. 

1'Ums  of  cribs  showed  an  alternate  de;:ign  tor  cuttin?  edgo. 
of  wood  or  of  reinforced  concrete,  and  on  account  of  th-^ 
prohabl."  dllViculty  in  miking  all  the  miter  joints  in  heavv 
limber,  it  was  decided  to  build  the  cutiins;  edees  of  reeTi 
forc-d  conc>-ete.  Pig.  :'.  is  a  plan  of  the  bottom  sertion  of 
the  crib,  showing  cutting  edges. 

A  problem  at  once  developed  a-  to  how  to  build  these 
conciete  -cutting  edges."  which  were  12  ft.  by  !i<»  ft.  in  out- 
line, and  1".  ft.  high,  containing  TOO  cu.  yd.  of  heavily  rein- 
forced concrete,  and  weighing  l..".Oii  tons:  with  the  necessary 
caisson  sides   built  on   to  the  cuttlngeiise  section,  the  com- 
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Fig.   2 — Plans   and    Sections   of    Pier    No.   3. 

bliierl  structure  drawing  30  ft.  of  water,  when  there  were 
no  launching  ways  available  for  that  depth  of  water  and 
tlif  .  .)>t  >.■>  build  special  ways  for  this  work  was  prohibitive. 
Ther  ■  was  available  a  ship  railway  with  an  extreme  draught 
of  20  ft.,  and  consideration  was  given  to  some  method  of  con- 
struction which  would  permit  the  use  of  this  railway  on  which 
to  build  these  cutting-edge  sections.  It  was  at  once  seen  that 
use  must  be  made  of  the  air  spaces  in  the  dredging  wells 
for  flotation,  for  with  this  space  available  the  draught  of 
the  cutting  edge  section  was  reduced  to  13  ft. 

This  was  done  by  building  a  solid  floor  of  4-in.  plank  on 
heavy  cross  timber,  this  floor  being  calked  on  the  bottom. 
and  then  building  the  entire  crib  on  this  plank  floor,  mak- 
ing sk  watertight  connection  between  the  floor  and  the  out- 
side catling  edge,  and  finally  holding  the  floor  tight  to  the 
crib  bv  cables  from  the  12-in.  by  12-in.  cross  timbers  on 
which  the  floor  was  hullt,  up  to  timber  across  the  top  of  the 
crib. 

To  hold  the  pressure  against  the  false  bottom  at  the  open 
•  pacos  at  the  bottom  of  the  dredging  wells,  heavy  trusseo 
were  built  Into  the  concrete  in  all  the  dredging  wells,  so 
ronslnrcted  as  to  allow  their  removal  after  the  false  bot- 
tom was  released  from  the  crib.  These  trusses  are  shown 
In   V\K    4. 

This  plan  was  entirely  successful,  and  cribs  were  built 
on  tiif  ship  railway  to  about  20  ft.  in  height,  floated  off  thf, 
rallv.av  (ind  towed  to  the  site  of  the  work,  and  then  built 
,.p  ...      I  .1  .1,,  „f  about  40  ft. 

1  he  plank  bottom,  the  cables  were  loosened,  and 

through    the   dredging  pockets   on   to  the   tem- 

nnd    when    enough    was    dumped    to    overcome 

•M    of    this    floor.   It   was   detached   from    crib   and 

to  the  bottom   of  the  river,  and   then   the  crib  was 

'  ■   'ts   final   position,  ready  for  sinking. 

roper  wns  bnilt  of  1?-ln.  by  12-in.  timber,  solid 

'•"■   with   one   longitudinal   and   one   lateral   tim- 

'  ird  limber  being  an  Independent  course  on  th? 

•IP    rrlb.   and    around    the   dredging    wellr^.      The 

'Id    laterals    were    halved    at    connection    with 

.       ;inihers  of  the  crib,  but  only  drift-bolted  on  all 

int«T!nr    connections. 

A--')-nt  to  Crib  at  Pier  2.— Serious  trouble  developed  on 

of  fhe  weakness   In  the   Inferior  connections  at  the 

■  wells.     When  the  temporary  bottom  of  Pier  2  was 

loose    and    fhe    dredging    wells    began    to    fill    with 


viater.  the  crib  began  to  sink,  and  finally  brought  up  on  th,> 
bottom  of  the  river,  in  50  ft.  of  water,  with  the  top  timbers 
of  the  crib  about  12  ft.  under  water:  and,  to  add  to  our  mis- 
fortune, this  crib  was  sunk  on  the  exact  site  of  Pier  2.  W" 
then  were  up  against  the  proposition  of  raising  a  crib  weigh- 
ing 2,000  tons,  sunk  in  50  ft.  of  water:  and  right  here  began 
the  co-operative  working  of  brains  and  igenuity.  to  solve 
the  problem. 

First  it  was  asked;  Why  did  the  crib  sink?  And  after  a 
little  talk  and  brain  work,  the  question  was  answered.  When 
the  false  bottom  was  loosened  from  the  crib  the  water  tlllerl 
the  dredging  wells,  which  were  water-tight,  and  this  brought 
the  resultant  hydrostatic  pressure  on  the  sides  of  the  dredg- 
ing wells,  which  were  surrounded  by  open  air  spaces,  which 
later  were  to  be  filled  with  concrete. 

The  sides  of  the  dredging  wells  of  12  in.  by  12  in.  tim- 
ber were  only  fastened  together  by  two  %  in.  by  18  in.  drift 
bolts,  and  these  could  not  hold  the  pressure  of  the  water, 
so  the  joints  in  the  corners  of  the  dredging  well  opened, 
and  the  water  filled  tlie  air  spaces,  so  entirelv  voiding  the 
flotation  power  of  the  crib,  with  the  1,500  tons  of  concrete 
on  the  bottom  cutting-edge  section. 

We  sent  divers  down  to  examine  the  wreck,  and  they  re- 
ported that  the  crib  was  practically  level  and  the  false  bot- 
tom hart  not  been  entirely  knocked  loose  from  the  crib,  and 
when  the  crib  sunk  It  went  back  on  to  the  plank  bottom  !n 
jiractically   its   original   position. 

Luck  was  surely  with  us  in  this,  for  otherwise  it  w-oulrt 
have  been  practically  impossible  to  float  the  caisson,  and 
would  have  necessitated  its  destruction  and  removal — a 
wrecking  job  of  appalling  possibilities,  especially  as  the 
wreck  was  on  the  site  of  Pier  2. 

However,  with  this  false  bottom  in  place,  our  proposition 
was  easy.  We  built  a  section  of  the  crib,  about  12  ft.  high, 
floated  it  into  position,  and  with  weights  sunk  it  on  to  the 
top  of  the  submerged  crib.  As  all  pieces  were  alike  in  the 
crib,  this  section  exactly  fitted  on  to  the  submerged  crib, 
and  we  clamped  it  down  on  to  the  lower  section  with  holts 
and  cables,  and  calked  the  joint  with  divers;  also  we  wont 
over  the  old  joint  between  the  crib  and  the  false  bottom 
and  calked  that  tight.  This  construction  brought  the  top 
of  the  crib  above  the  water  level,  and  then  all  we  had  to  do 
was  to  pump  out  the  water  in  the  dredging  w^ells,  and  the 
crib  floated.  In  this  way  we  very  easily  go  out  of  what  might 
have  1-een  a  most  serious  calamity. 

Jetting  System  for  Controlling  Sinking  of  Cribs. — To  pro- 
vide for  some  small  control  in  sinking  the  cribs  through 
SO  ft.  of  mud,  clay  and  gravel,  and  to  help  relieve  the  fric- 
tion, an  elaborate  set  of  jets  was  built  in  the  cutting  edges' 
two  jets  in  the  wall  of  each  dredging  pocket,  in  diagonal 
corners,  and  three  on  the  outside  of  the  crib  on  each  side, 
at  the  ends  and   in  the  center.     The  pipes  were  4-in.  In  di- 


^v-y. 


Section  of  Crib  Sliowing  Cutting   Edges. 


ameter.  with  nozzles  of  cast  iron  made  to  connect  with  these 
pipes,  the  opening  in  nozzles  being  %  in.  All  the  pipes  In  a 
dredging  well  were  connected  into  one  pipe  at  the  top  of 
the  dredging  well,  which  pipe  was  built  around  the  entire 
top  of  the  caisson,  and  to  which  was  coupled  a  compound 
duplex  pump,  12  in.  by  20  in.  by  12  in.  by  15  in.,  with  a  12 
in.  suction  and  8-in.  discharge,  with  a  capacity  of  1,130  gal. 
per  minute  at  165  lb.  pressure.  This  pump  was  installed  on 
a  flat  boat,  with  a  boiler  of  250  HP.  furnishing  steam  at  15« 
lb.  pressure  to  run  the  pump.  (Fig.  5.)  Although  mucli 
time  and  money  were  spent  on  this  jetting  system,  it  was 
not  a  success,  for  the  power  in  the  jets  was  not  enough  to 
do  efficient  work  in  clay,  and  after  a  short  time  this  plan 
was  abandoned,  and  a  single  vertical  pipe  was  used  with  a 
horizontal  p'pe  at  the  bottom,  2  or  3  ft.  long,  with  a  nozzle, 
of  IVi   in.     With  all  the  power  concentrated  on  to  one  noz- 
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zle  iremmdous  pre.ssure  was  dfvt'lopi-il  which  fairly  tore  th  • 

bottom  of  the  river  up  underiiiiniiiL;  bowlers  unil  everything 

■  l-^e  within  its  reach.     This  single  jet  pipe  was  very  Bexibli  , 

we  coulc!   lower  it  into  any  pocket,  or  on' the  outside  of 

■  crib  at  any  point  where  we  ihouKhl  the  crib  was  beins 

Id  up. 

I'ier  :;  took  an  ugly  slant  when  about   lOo  ft.  down,  and  It 

■  ik  a  lot  of  "jockeying"  of  the  crib,   u.sing  u  jet,  excavat- 

l;   in   the   necessary   pockets,  and   loading  others   with  con- 

■•te   and    stone,   until    finally   the   crib    was    sunk   to   grad" 

and  straightened  up.  with  the  result  that   it   was  about  2  ft. 

out   of   position.     As   this  caisson   was    IL'   ft.   wide   there   wa.i 

plenty  of  room  for  adjustment  of  this  variation,     in  a  gravel 

stratum   it  was  easy  to  control   the  sinking  of  the  crib,  but 

the  clay  at   times  seemed   to  vary   in  consistency,  and   tend 

to  make  the  crib  slip. 

.■\s  before  stated.  Piers  1.  2  and  Z  were  founded  on  wooden 


Fig.  4. — Method   of  Con-:  Bottom. 

cribs  sunk  by  dredging  through  open  well,  into  a  gravel 
stratum  90  ft.  to  i:{0  ft.  below  water  level,  the  rock  In  this 
section  of  the  river  being  from  U5  ft.  to  185  ft.  from  water 
level. 

For  Pier  4  a  rock  bottom  was  attainable  at  elevation  — 7i' 
to  — 100,  the  rock  .^urfrice  dropping  up  stream  across  thu 
foundation  nt  an  approximate  angle  of  2.1°. 

Cylinders  with  Metal  Cutting  Edge  on  Pier  No.  4.— Tha 
origin:il  plan  was  for  two  cylindrical  piers.  2S  ft.  in  diam- 
eter. On  account  of  the  great  declivity  in  the  rock  this  plan 
was  abandoned  and  three  cylinders  of  22  ft.  adopted:  the 
tops  of  the  cylinders  being  at  grade  — 9.  and  the  solid  ma- 
sonry pier  beginning  at  that  elevation. 

The^e  cylinders  had  a  heavy  metal  cutting  edge,  with  an 
air  shaft  in  the  center  8  ft.  in  diameter.  The  outsirle  shell 
above  the  plate  iron  cutting  edge,  which  was  I.t  ft.  high, 
was  built  of  wooden  staves  4  in.  thick,  with  suitable  bands 
or  hoops  on  the  inside  to  which  the  staves  were  bolted, 
these  outside  staves  being  braced  like  a  wheel's  spokes  to 
the  iron  air  shaft.  These  cylinders  were  built  on  the  ma- 
rine railway  to  a  height  above  flotation  line,  launched  and 
floated  down  the  river  to  the  bridge  site. 

This  was  another  interesting  problem.  The  water  at  this 
pier  was  :?.i  ft.  deep,  with  a  stratum  of  mud.  shells  and  clay 
20  ft.  thick  below  that,  making  the  proposition  of  a  coffer- 
dam around  the  cylinders  an  expensive  one,  requiring  55  ft. 
to  60  ft.  sheeting. 

The  final  plan  was  to  sink  the  cylindrical  caissons  to  rock 
by  pneumatic  process,  build  the  ma.'^onry  to  grade  — 9.  and 
then  fill  up  the  air  shafts  and  pockets  with  concrete,  leavln? 
the    timber    sides    in    position    above    high    water. 

A  very  accurate  survey  was  then  made  of  the  relative  po- 
sition of  the  three  piers,  and  plans  drawn  showing  the  re- 
sults. 

We  then  made  a  rectangular  caisson  of  heavily  reinforced 
concrete,  22  ft.  by  90  ft.,  and  6  ft.  high,  and  which  we  chris- 
tened the  "bathtub":  this  caisson  was  about  4  ft.  larger  each 
way  than  the  base  of  the  masonry  pier  which  was  to  be  built 
on  It.  In  the  bottom  of  this  caisson  we  left  holes  about  15 
ft.  in  diameter,  the  centers  of  these  holes  corresponding 
to  the  center  of  the  cylindrical  piers  already  sunk.  Cross  walKs 
were  built  In  the  caissons  cutting  out  these  holes,  so  as  to 
get  the  sufficient  air  space  for  the  flotation. 


\Vl  llii'U  bui)t  light  cai.ison  sides  at  the  top  walls  and  a^r 
rockets  ol  the  "bathtub."  for  safety  in  towing  and  handling. 
This  bathtub  caisson  was  also  built  on  the  marine  railway 
and  launched  from  it. 

We  had  built  in  the  top  section  of  llie  clydrliical  piers  a 
large  number  of  heavy  reinforcing  rods,  and  bent  them  over, 
so  as  to  tloat  the  cni^;son  into  position.  We  also  built  Into 
the  concrete  of  the  piers  a  piece  of  rubber  hose  to  act  as 
a  gasket  to  keep  the  water  out  of  the  open  pockets  In  the 
caisson 

When  rll  was  ready  we  floated  the  'bathtub"  off  the  rail- 
way, towed  It  down  river  to  the  bridge  site,  and  warped  it 
Into  exact  position  over  the  three  foundation  piers,  and  then 
sunk  It  on  to  them.  The  gaskets  worked  well,  and  we  had 
no  difllculty  In  pumping  out  the  open  pockets  in  the  "bath- 
tub." 1  tralchtening  out  the  reinforcing  rods,  and  fllllnK  the 
whole  sinicture  with  concrete  up  to  elevation  — .1.76.  the 
bottom  of  tho  masonry,  flnlshlng  that  to  above  high-water 
level,   then  rfmoving  the   wooden  sides 

The  consfuction  of  the  piers  above  the  high-water  mark 
wjR  ordinary  water  work,  ami  was  completed  without  any 
trouble. 

The  granite  belt  consisted  of  sl.\  courses,  which  protected 
the  piers  against  action  of  Ihe  water  between  tidal  limits. 
To  ninintr.in  and  preserve  the  Joints  in  the  granite  masonry, 
the  joints  were  calked  hard  with  "wool  lead." 

Construction  Plant. — The  plant  for  this  job  was  very  ex- 
tensive and  met  fully  all  the  reniilrements  of  the  work. 

The  concrete,  of  which  there  was  57,000  cu.  yd.  iiseil.  was 
all  nixed  in  a  floating  mixing  plant,  an  old  car-float,  the 
"Coney  island,"  195  ft.  by  .'!.'>  ft.,  with  a  derrick  at  one  eml. 
r.pnce  In  the  center  for  storage  of  30H  tons  of  sand  and 
■;ravel.  Under  the  decks  below  this  storage  pile  was  a  21- 
ft.  belt  conveyor  which  carried  the  sand  and  gravel  to  the 
fro»:t  end  of  the  boat  into  an  elevator  carrying  the  materinl 
up  Into  a  hopper,  30  ft.  above  the  deck.  The  material  was 
dropped  from  this  hopper  into  the  concrete  mixer  and  into 
a  bucket,  nt  bottom  of  a  tower.  The  mixed  concrete  was 
ralsfd  In  the  tower  and  spouted  into  place  in  the  piers,  or 
into  a  ^u••ket  on  the  lighters  for  final  handling. 

When  we  got  the  caissons  down  to  a  foundation  satisfac- 
tory to  the  engineers,  we  begi-n  to  fill  up  the  dredging 
I'ockets,  which  were  S  ft.  by  12  ft.  in  section,  and  I.IO  ft. 
deep.  We  deposited  the  concrete  through  a  12-in.  tremie. 
up  to  — 60.  and  then  pumped  the  water  out  and  finished  the 
•encrete  in  the  wells  in  the  "dry." 

When  we  pumped  the  water  out  of  the  first  dredging  wells 
we  found  to  our  dismay  about  S  ft.  of  "lailance"  on  the  top 
cf  the  concrete.    We  had  some  dilllcultv   in  getting  this  out 
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on  iici-niint  of  the  free  lime  present,  and  the  heat  the  mov- 
ing of  the  laitance  developed.  Again,  the  men  did  not  relish 
working  down  In  that  shaft,  SO  ft.  deep,  with  a  bucket  go- 
ing up  rnd  down  over  their  heads.  We.  later,  excavated 
this  laitance  with  a  clamshell  bucket,  before  it  had  set  up. 
.'■nd  had  nr.  more  serious  trouble  from  this  cause. 

The  statistics.  In  part,  on  this  bridge  are  as  follows: 

Tolr.l  length  of  bridge,  l.:!S7  ft.:  being  made  in  five  span.^. 
fmm  west  to  east,  of  185  ft.,  S.IO  ft..  212  ft.  draw-span.  3S0 
ft.,  ".30  ft.,  respectively. 

The  work  on  the  foundations  was  begun  April  20.  1910. 
and  was  finished  Aug.  9,  1917.  57.114  cu.  yd.  of  masonry  be- 
ing placed  at  an  average  cost,  including  everything,  of  $16.36 
per  cubic   yard. 

The    total    weight    of   the    load    on    superstructure    is   esti- 
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icatcl  at  0.175  tons,  and  was  erected  at  a  total  cost  of  $162 
per  ton. 

AH  the  work  on  these  foundations  was  done  under  the 
direct iou  of  engineer's  office  of  the  New  York.  New  Haven 
&  Hart  lord  R.  R.:  Mr.  Edward  Gagel.  chief  engineer;  Mr. 
\V.  H.  Moore,  engineer  of  structures;  Mr.  I.  D.  Waterman, 
engineer  of  construction:  Mr.  P.  B.  Spencer,  resident  engi- 
neer; Mr.  W.  H.  Law.  chief  inspector.  And  for  the  con- 
tractors. .Mr.  Luke  S.  White  acted  as  superintendent,  and 
Mr.  Kied  Logan,  assistant  superintendent:  the  writer  rep- 
lesentlng  Holbrook.  Cabot  &  Rollins  Corporation,  the  con- 
tractors. 


Highway  Bridges  and  Culverts* 

By  M.  A.  LYO.NS, 
ChUf  F.nRineor  I>ovlnclal  Road  Bo.-»r<l  of  M.mitoba. 
In  selecting  the  type  of  structure  three  factors  will  influ- 
ence this  choice,  viz.,  economy,  service  and  appearance,  and 
of  these  the  first  two  will  generally,  but  not  always  rightly. 
be  lh«>  deciding  factors.  It  is  impossible  to  estimate  the 
value  of  the  aesthetic  in  design,  and.  as  this  value  cannot 
be  expressed  in  concrete  symbols,  it  is  frequently  not  under- 
stood, and.  consequently,  beauty  of  appearance  is  not  given 
full  value  in  deciding  on  the  type  of  structure.  It  Is  a  ques- 
tion as  to  how  much  additional  money  should  be  spent  in 
order  to  achieve  a  pleasing  appearance.  The  cost  of  a  bridge 
is,  however,  soon  forgotten,  but  an  unsightly  bridge  cannot 
be  forgotten,  for  it  remains  as  a  constant  unpleasant  jar  on 
the  sensps. 

Comparative  Costs  of  Timber.  Steel  and  Concrete  Bridges. 
— In  selecting  the  most  economical  type  of  bridge,  first-cost 
upkeep  and  value  of  non-interruption  of  traffic  must  be  con- 
sidered. The  timber  structure  is  in  about  every  case  the 
cheapest  in  first  cost,  but  in  the  long  run  it  does  not  gen- 
erally prove  to  be  as  cheap  as  steel  or  concrete,  k  wooden 
pile  bridge,  if  suitable  for  the  site,  is  no  doubt  the  cheapest 
bridge  in  direct  cost. 

For  example,  a  50-tt.  pile  bridge  will  cost  today  about 
$1,500.  Allowing  6  per  cent  interest,  a  yearly  payment  of 
$270  would  be  required  to  keep  this  bridge  in  condition, 
made  up  as  folIowS:  Flooring  to  be  renewed  every  3  year.i, 
flrsl  cost  $270.  yearly  payment  for  S  years  $101 ;  stringers 
to  be  renewed  every  6  years,  first  cost  $270.  yearly  payment 
$53:  remainder  of  bridge  to  last  12  years,  first  cost  $960. 
yearly  payment  $114:  total  yearly  cost  $270.  Indirect  costs. 
such  as  delay  to  traffic  during  repairs,  loss  of  traffic  through 
neglect  of  repairs  liability  to  accident  or  fire  may  run  the 
total  cost  far  beyond  the  direct  costs.  At  best,  the  pile 
bridgr  is  very  unsightly  and  only  to  be  considered  where 
first  costs  are  of  prime  importance,  as  they  sometimes  are. 
In  many  cases  stream  conditions  are  such  that  it  is  not 
permissible  to  have  piles  in  the  stream  bed  and  a  clear 
opening  of  long  span  is  required.  The  type  of  structure 
may  then  be  a  choice  between  a  wooden  span,  a  steel  span 
or  a  concrete  span.  Unless  the  wooden  span  is  to  be  placed 
on  pilfs.  which,  in  many  cases,  is  not  feasible,  the  cost  of 
the  stibatructure  for  the  three  types  will  be  about  the  same. 
so  that  it  will  only  be  necessary  to  compare  the  relativ; 
costs  of  the  superstructure.  Again  selecting  a  50-ft.  span 
for  comparison,  and  assuming  wooden  flooring  to  be  re- 
newed every  three  years,  wooden  stringers  to  be  renewed 
every  six  years,  painting  wood  and  steel  to  be  carried  out 
very  four  years,  the  life  of  concrete  and  steel  to  be  over 
SO  years  and  the  life  of  a  wooden  truss  to  be  15  years,  we 
have  the  following  relative  costs: 

FIRST   COSTS. 

M.  timber  at  $100  per  M $1,240 

'• '■ .-.-el   at   IS   ct.    per   lb ;.      450 

ralnting     250 


Str< 


•1  at  $22P 

.M.  timber  at  $80  per  M. 


$1,940 

.$2,772 
36S 


$3,140 


•^  nt  1.15  per  cu.  yd J2.380 

in  rt    per  lb 1  K.O 

■     p'T  sq.  ft 'sTO 

.arlnK».   etc.).    20   ct.    per   lb..       200 
200 


YEARLY   COSTS. 
Wooden  Truss — 

Flooring.  2.S00  ft.  B.  M.  at  J80.  cost  $224.  ycarl.v  pa.vment 

based  on  .3-ycar  life   %      fi4 

Stringers,  3.200  ft.  B.  M.  at  $80.  cost  $256.  yearly  payment 

based    on    C-year    life    54 

Remainder  of  bridge  $1,210,  yearlv  payment  based  on  15- 
year   life    125- 

Yearly  cost  of  painting  every  4  years ^i 

Total    yearlv    cost    $  335- 

Steel  Truss — 

Timber.   4.670  ft.  B.  .\r.  at  $80,  cost  $374.  yearly  payment 

basec",    on    3-year    life    $  14(V 

Yearly  payment  on   steel   truss   for  30  years   (cost   $2,772)  201 

Yearly  cost  of  painting  every  four  years 36 


,$    377 


— T7Z^ .     ,  ,  $4,310 

♦.Mwtract  of  n  paper  present<>fl  nt  the  7th  Canadian  Goo<]  Roads 
r*onv«T»tii.n  h<»ld  at  Winnipee.  .Tune  i-^    1920 


Total    

Concrete  Bridge — 

Yearly    payments   on   concrete   bridge   for   30   years    (cost 
$4,310)     $    311 

It  thus  appears  that  the  concrete  superstructure,  for  spans  ■ 
of  this  length  at  least,  is  cheaper  than  either  wood  or  steel.  ■ 
It  must  also  be  noted,  in  the  case  of  steel  and  concrete- 
bridges,  that  at  the  end  of  30  years  the  bridge  is  paid  for 
and  the  yearly  payments  cease  (except  for  the  repairs  on 
the  steel  bridge),  while  in  the  case  of  the  wooden  bridg2 
the  yearly  payments  still  go  on. 

Every  Bridge  a  Problem  in  Itself. — For  bridges  of  any  size 
it  is  impossil)le  to  make  any  general  statement  that  one 
class  of  bridge  is  cheaper  than  another,  as  every  bridge  is 
a  problem  in  itself,  and  the  foregoing  is  given  as  an  ex- 
ample of  a  method  of  obtaining  relative  costs.  The  ques- 
tion of  the  nature  of  the  foundations,  cross-section  of  the 
stream-bed.  condition  of  stream  flow,  waterway  required, 
availability  of  materials,  relative  cost  of  materials,  relative 
costs  and  availability  of  labor,  relative  cost  of  substructure 
to  the  superstructure,  ice  conditions  and  economical  and 
suitable  length  of  span  must  be  taken  into  account  when 
deciding  which   is  the  economical  bridge. 

Wooden  bridges  are  confined  chiefly  to  two  types,  the  pile 
trestle  and  the  Howe  truss.  For  steel  bridges  of  clear  span 
of  30  ft.  or  under,  simple  stringer  spans  are  cheapest;  from 
30  ft.  to  about  45  or  50  ft.,  plate  girders:  from  50  ft.  to  SO 
or  90  ft.,  low  or  pony  trusses;  400  or  500  ft.,  trusses  with 
subdivided  panels:  beyond  this,  cantilever  or  suspension 
bridges,  with  steel  arches,  coming  in  any  place  in  the  list. 
Kvory  concrete  bridge  is  a  study  in  itself.  In  Manitoba 
there  have  been  constructed,  or  are  under  way.  slab  an  3 
girder  bridges  up  to  30-ft.  span,  through  girders  up  to  50- 
ft.  span,  barrel  arches  up  to  100-ft.  span,  open-spandrei 
arches  up  to  60-ft.  span,  through  arch  or  rainbow  type  up 
to  90-ft.  span  and  bowstrings  up  to  90-ft.  span.  These  are. 
however,  only  given  as  an  example  of  different  types  of 
concrete  bridges. 

In  appearance  the  concrete  bridge  can  be  made  to  sur- 
pass any  other  kind  of  bridge.  It  can  be  poured  into  any 
form,  and  beauty  must  lie  in  its  lines  and  not  in  any  orna- 
mentation. It  offers  an  opportunitv  for  its  designer  to  give 
a  structure  that  will  be  a  constant  pleasure  to  beholderr?. 
and  which  will  be  in  mind  long  after  the  cost  is  forgotten  / 

There  is  still  another  strong  argument  for  the  use  of  con-  \ 
Crete,  and  it  is  that  the  materials  used  in  the  making  of  ■ 
concrete  are   alinnst   without   limit. 

Culverts.  Types  and  Costs. — Coming  to  the  small  but  im- 
portant culverts,  there  are.  in  general,  four  types  in  com- 
nion  use:  First,  wooden  culverts:  second,  steel  or  iron  cul- 
verts: third,  concrete  pipes:  and  fourth,  concrete  culvert.^ 
cast  in  place.  The  wooden  culvert  is  undoubtedly  the  cheap- 
est, but  the  objection  to  this  is  that  it  is  out  of  commission 
or  unsafe  about  most  of  the  time.  In  point  of  cost,  con- 
crete pipe  culverts  come  next.  These,  however,  must  h'> 
placed  where  no  water  will  freeze  in  or  around  them,  pnd 
they  must  have  a  good,  solid  bed.  Considerable  saving  has 
been  effected  in  Manitoba  by  the  use  of  concrete  pipe,  and 
the  results  have  been  quite  satisfactory.  The  cost  of  manu- 
facture last  year  ran  about  as  follows: 

Per  lin.  ft. 

lO-in.    diameter    .is  ct. 

12-in.    diameter     ■. ■'Bet. 

15-)n.    diameter    50  ct. 

IS-in.    diameter     S3  ct. 

24-ln.    diameter     $1.22 

30-in.    diameter 1,75 

The  breakage  in  handling  ran  about  1  per  cent. 
Corrugated  sfeel  or  iron  pipes  have  been  used  extensively 
where  lack  of  suitable  materials  or  labor  prevent  the  mak- 
ing of  concrete  pipes.  These  can  be  laid  in  places  where 
it  would  not  be  suitable  to  lay  concrete  pipes.  We  have  also 
used  semi-circular  reinforced  concrete  culverts  cast   In  place 
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with  success.  These  cost  about  the  same  as  the  corrugate'l 
t  lion  pipes.  We  seldom  use  pipe  culvfrls  of  over  3('lii.  or 
1    36-ln.  diameter.     Above  that  we  advocate  reinforced  concre'fi 

box  culverts. 
1  Designing  of  Bridges. — All  bridges  should  be  designed  by 
I  compeienl  ensineiTs.  The  design  of  ordinary  sieel  bridges 
I  in  so  well  standardized  that  thero  is  vory  little  dimculty  in 
!  getting  a  suitable  bridge  after  the  loads  that  it  may  be  called 
upon  to  carry  have  been  decided  upon.  Tlu^  fixing  of  the 
proper  loading  will  require  careful  study,  but  in  the  en  I 
I     it   must  r'^main  largely  :>  matter  nf  juili;iii>'nt. 

The  tendency  up  to  the  present  has  hei'ii  to  inirease  the 
ii;ht  of  loads  curried  on  highways.  .Many  hrldsea  hav> 
In  fn  discarded  recently  owing  to  the  fact  ih:it  they  were 
not  heavy  enough  for  present  trafflc.  In  w.  i.-rn  rnnndn. 
the  heaviest  likely  load  appears  to  be  a  larp.^  tractor.  In 
Manitoba,  we  design  our  floor  system  for  a  trfiitor  load  cf 
18  tons,  plus  30  per  cent,  and  our  trusses  for  this  tractor. 
or  a  load  of  inn  lb.  per  square  foot,  whichever  prodnres  the 
greater  stress.  The  tendency  appears  towards  lictit.r  Inic- 
tors,  rather  than  towards  heavy  ones.  Before  llicsf  luldges 
are  worn  out,  however,  some  of  them  may  be  ralU^'l  upon 
to  support  heavy  truck  loads,  but  It  is  doubtful  if  these  will 
ever   exce.'d    IS   tons. 

The  design  of  the  foundation  is  most  important  Th.> 
bearing  power  of  different  soils  varies  so  greatly,  and  sim- 
ilar soils  vary  so  greatly  under  different  conditions,  that 
careful  examination  must  be  made  of  the  soli  in  order  to 
properly  design  a  foundation.  II  is  a  strance  fact  that  ther.' 
are  probablv  less  data  on  the  variable  factors  in  the  bo 
havior  of  soils  than  on  most  other  materials  of  construction 
and.  therefore,  the  assumptions  made  in  the  design  of  foun- 
dations is  largely  a  matter  of  experience  and  judgment. 

The  design  of  reinforced  concrete  structvires  is  not  ao 
well  standardized  as  the  design  of  steel  bridges,  and  strui- 
tures  should  not  be  considered  which  have  not  been  designed 
by  a  competent  and  experienced  engineer. 

Inspection  of  Material  and  Construction.  Proper  construc- 
tion Is  Just  us  essential  as  proper  design,  flreat  care  must 
be  taken  In  the  selection  of  the  material.  For  steel  bridges 
the  material  rolled  by  steel  mills  Is  so  nearly  standard  that 
for  ordinary  bridges  there  need  be  no  hesitation  in  accept- 
ing structural  shapes.  But  in  order  to  eliminate  poor  field 
riveting,  enlareed  rivet  holes  made  by  drifting  in  erection. 
and  other  faults  which  may  produce  stresses  for  which  no 
provision  has  been  made,  all  shop  work  should  be  carefully 
Inspected   before  the  material   is  shipped  to  the  job. 

In  reinforced  concrete  work  the  inspection  must  be  more 
rigid.  The  cement  should  be  subjected  to  standard  tests 
before  It  is  used.  The  making  of  cement  is  a  delicate  proc- 
•  Rs.  and  any  one  of  ?everal  factors  entering  into  its  manu- 
facture may  cause  a  variation  in  the  product  Especial  caiv 
should  be  given  In  the  selection  of  the  aggregates:  these 
must  be  well  graded  and  absolutely  clean.  It  is  probable 
that  more  failures  occur  through  the  use  of  improper  ag- 
gregates than  from  any  other  cause.  The  water  used  mu'-t 
be  clean  and  just  the  right  proportion  used.  Prof.  Abratns 
has  shown  that  the  proportion  of  water  to  cement  is  one  of 
the  big  factors  affecting  the  strength  of  concrete.  Tho 
amount  of  water  used  should  be  just  enough  to  make  a 
workable  mix.  and  any  greater  proportion  of  water  rapidly 
decreases  the  strength  of  the  concrete.  There  is  only  m 
certain  amount  of  water  required  to  cause  the  setting  up 
of  the  cement,  and  it  Is  quite  evident  that  any  amount  be- 
yond this,  when  it  has  dried  out,  leaves  voids  in  the  con- 
crete. 

The  inspection  of  the  steel  is  also  very  Important,  not 
only  to  discover  quality,  but  to  ensure  that  the  bending  li 
done  according  to  plans.  It  is  a  common  idea  that  any  sort 
of  steel  will  do  for  concrete  reinforcing,  but  such  is  not  th"* 
case.  This  steel  is  designed  to  take  its  share  of  the  stress 
fully  ns  mtich  as  the  steel  in  a  steel  bridge.  It  must  occupy 
the  exact  space  it  is  designed  for.  otherwise  It  is  of  no  use 
In  the  structure.  For  this  reason  the  bends  shown  In  the 
plans   must  be  strictly  obsei^ed. 

It  is  also  Important  to  have  experienced  contractors  for 
concrete  work,  and  inspection  of  construction  Is  just  as  im- 
portant as  inspection  of  the  material.  This  inspector  must 
be  a  T.an  who  knows  his  business  better  than  the  contractor, 
and  who  has  sufficient  tact  and  judgment  to  get  the  work 
properly    carried    out    without    undue    hardship    to    the    con- 


tractor.    It   is  a   mistaken   Idea  that   any   person   will  do  for 
an   Inspector. 

The  form  work  is  vi-ry  Important  In  concrete  work,  us  it 
must  be  strongly  built  to  withstand  the  pressure  which  will 
come  u|ion  it.  It  must  also  have  u  snuuitli  surface,  for  every 
flaw  in  the  forming  shows  up  in  the  fliiished  structure.  Caro- 
till  ramming  of  the  concrete  Is  necessarv  in  order  to  mak'* 
a  dense  concrete,  tu  prevent  voids  forming  next  to  the  forms, 
and  to  ensure  a  close  bond  between  the  concrete  and  steel. 

New     ^ Ork    ('ity     Regulations  for 

Design  of  Keinforced  C'.on- 

crete  Flat  Slabs 

The  Hoard  o(  Slundurd.s  uiid  App>-uls  of  New  York  Cllv 
on  July  S  adopted  revised  rules  governing  the  design  of 
reinforced    concrete    slabs    in    that    city.    These    rules   follow: 

Application,  -The  rules  govi-rning  the  design  of  rein- 
forced concrete  flat  slabs  shall  apply  to  such  floors  and 
roofs,  consisting  of  three  or  more  rows  of  slabs,  without 
beams  oi  girders,  supported  on  columns,  the  construction 
being  cotitlnuous  over  the  cidumns  and  forming  with  them 
a    monolithic    structure 

Compliance  with  Building  Code.  In  the  design  of  rein- 
forced concrete  flat  slabs,  the  provisions  of  article  H;  of  the 
building  code  shall  govern  with  respect  to  such  matters  as 
::re   sp^'cified   therein. 

Assumptions. — In  calculations  for  the  strength  of  rein- 
forced concrete  flat  slabs,  the  following  assumptions  shaP 
be  made: 

(a)  A  plane  section  before  bending  remains  plane  after 
bending: 

(b)  The  modulus  of  elasticity  of  concrete  In  compression 
within   the  allowable   working  stresses   is   constant; 

Id  Tho  adhesion  between  concrete  and  reinforcement  Is 
perfect: 

(dl  The  tensile  strength  of  concrete  is  nil: 

(e)  Initial  stress  In  the  reinforcement  due  to  contraction 
or  expansion  In  the  concrete  is  negligible. 

Stresses, —  fa)  The  allowable  unit  shear  In  reinforced  con- 
crete flat  slabs  on  the  bd  section  around  the  perimeter  of 
the  column  capital  shall  not  exceed  lUO  lb.  per  square  Inch: 
and  the  allowable  unit  shearing  stress  on  the  bjd  section 
around  the  perimeter  of  the  drop  shall  not  exceed  (GO)  lb, 
per  square  Inch,  provided  that  the  reinforcement  Is  so  ar- 
ranged or  anchored  that  the  stress  may  be  fully  developed 
for  both   positive  and   negative   moments. 

The  extreme  fibre  stresses  to  be  used  In  concrete  in  com- 
pression at  the  column  head  section  shall  not  exceed  750 
lb.  per  square   inch. 

Columns. — For  columns  supporting  reinforced  concrete 
flat  slabs,  the  least  dimension  of  any  column  shall  be  not 
less  than  one-fifteenth  of  the  average  span  of  any  slabs  sup- 
ported by  tho  columns:  but  in  no  case  shall  such  least  di- 
mension of  any  Interior  column  supporting  a  floor  or  roof 
be  less  than  10  In.  when  round  nor  H  In.  when  square:  nor 
shall  the  least  dimension  of  any  exterior  column  be  less 
than  11  In. 

Column  Capital. — Rvery  reinforced  concrete  column  sup- 
porting a  flat  slab  shall  be  provided  with  a  capital  whose 
diameter  Is  not  less  than  fl.22.'>  of  the  average  span  of  any 
slabs  supported  by  It.  Such  diameter  shall  be  measured 
where  the  vertical  thickness  of  the  capital  Is  at  least  1% 
In.,  and  shall  be  the  diameter  of  the  inscribed  circle  in  that 
horizontal  plane.  The  slope  of  the  capital  considered  effec- 
tive below  the  point  where  Its  diameter  is  measured  shall 
nowhere  make  an  angle  with  vertical  of  more  than  ir,°.  In 
case  a  cap  of  less  dimensions-  than  hereinafter  described  as 
a  drop.  Is  placed  above  the  column  capital,  the  part  of  this 
cap  enclosed  ivlthin  the  lines  of  the  column  capital  ex- 
tended upwards  to  the  bottom  of  the  slab  or  drop  at  the 
slope  of  45°  may  be  considered  as  part  of  the  column  cap- 
ital  in  determining  the  diameter  for  design   purposes. 

Drop. — When  a  reinforced  concrete  flat  slab  is  thicker  in 
that  portion  adjacent  to  or  surrounding  the  column,  the 
thickened  portion  shall  be  known  as  a  drop.  The  width  of 
such  drop  when  used,  shall  be  determined  by  the  shearing 
stress  In  the  slab  around  the  perimeter  of  the  drop,  but  In 
no  case  shall  the  width  he  less  than  0.:!.'?  of  the  average 
«nan   of  any   slabs  of  which   it   forms  a   part.     In  computinj? 
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the  thickness  of  drop  required  by  the  negative  moment  on 
the  column  head  section,  the  width  of  the  drop  only  shall 
be  considered  as  effective  in  resistinp  the  compressive 
stress,  but  in  no  case  shall  the  thickness  of  such  drops  bo 
less  than  0.^^  of  the  thickness  of  iho  slab.  Where  drops 
are  used  over  interior  columns,  correspondinp  drops  shall 
be  employed  over  exterior  columns  and  shall  extend  to  the 
one-sixth  point  of  panel  from  the  center  of  the  column. 

Slab  Thickress.— The  thickness  of  a  reinforced  concret.? 
flat  -^lab  >hal!  W  not  less  than  that  derived  by  the  formulae 
1  =  11024  L  \  w-  I'i  for  slabs  without  drops,  and  t  =  0.n2 
V  \  w  -f  1  for  slabs  with  drops,  in  which  t  is  the  thickness 
of  the  slab  in  Inches.  1-  Is  the  average  span  of  the  slab  in 
feet,  and  w  is  the  total  live  and  dead  load  in  pounds  per 
square  foot;  but  in  no  case  shall  this  thickness  he  less  than 
one-thlrty-second  of  the  average  span  of  the  slab  tor  floor.>. 
ror  les«  than  one-fortieth  of  the  averane  span  of  the  slab 
for  roofs,  nor  less  than  fi  in.  for  floors  nor  less  than  5  in. 
for   roofs 

Reinforcement,  (a^  In  the  calculation  of  moments  at  any 
section.  all  the  reinforcing  bars  which  cross  that  section 
may  be  used,  provided  that  such  bars  extend  far  enough 
on  each  side  of  such  section  to  develop  the  full  amount  of 
the  stress  at  that  section.  The  effective  area  of  the  rein- 
forcement at  any  moment  section  shall  be  the  sectional  area 
of  the  bars  crossing  such  section  multiplied  by  the  sine  of 
the  angle  of  such  bars  with  the  plane  of  the  section.  Tho 
distiibution  of  the  reinforcement  of  the  several  bands  shall 
be  arranged  to  fully  provide  for  the  intermediate  moments 
at  any  section. 

(b1  Splices  in  bars  may  be  made  wherever  convenient 
but  preferably  at  points  of  minimum  stress.  The  length 
of  any  splice  shall  be  not  less  than  SO  bar  diameters  and  in 
no  case  less  than  2  ft.  The  splicing  of  adjacent  bars  shall 
be  avoided  as  far  as  possible.  Slab  bars  which  are  lapped 
over  the  column,  the  sectional  area  of  both  being  included 
In  the  calculation  for  negative  moment,  shall  extend  to  thrt 
lines  of  inflection  beyond  the  column  center. 

(c)  When  the  reinforcement  is  arranged  in  bands,  at  least 
.SO  per  cent  of  the  bars  in  any  band  shall  be  of  a  length  not 
less  than  the  distance  center  to  center  of  columns  meas- 
ured rectangularly  and  diagonally:  no  bars  used  as  posi- 
tive reinforcement  shall  be  of  a  length  less  than  half  the 
panel  length  plus  40  bar  diameters  for  cross  bands,  or  less 
than  seven-tenths  of  the  panel  length  plus  40  bar  diameters 
for  diaeonal  bands  and  no  bars  used  as  negative  reinforce- 
ment shall  be  of  a  length  less  tha'<  half  the  panel  length. 
All  reinforcement  framing  perpendicular  to  the  wall  in  ex- 
terior panels  shall  extend  to  the  outer  edge  of  the  panel 
and  shall  he  hooked  or  otherwise  anchored. 

id(  .\dequate  means  shall  be  provided  for  properly  main- 
taining all  .slab  reinforcement  in  the  position  assumed  by 
the  computations. 

Line  of  Inflection. — In  the  design  of  reinforced  concrete 
flat  =Iab  construction,  for  the  purpose  of  making  calcula- 
tlon.s  of  the  bending  moments  at  sections  other  than  de- 
fined in  these  rules,  the  line  of  inflection  shall  be  consid 
ered  as  being  located  onequarter  the  distance,  center  to 
c'nter.  of  columns,  rectangularly  and  diagonally,  from  cen- 
ter of  columns  for  panels  without  drops,  and  three-tenths  of 
snch  distance   for  panel?   with   drops. 

Moment  Sections.  -For  the  purpose  of  design  of  rein- 
forc<'d  concrei..  flat  slabs,  that  portion  of  the  section  across 
a  p:<nfl.  along  a  line  midway  between  columns,  which  lies 
within  the  middle  two  quarters  of  the  width  of  the  pane! 
shall  be  known  as  the  Inner  section,  and  those  portions  nf 
the  section  In  the  two  outer  quarters  of  the  svldth  of  the 
panel  shall  be  known  as  the  outer  sections.  Of  the  section 
whlrh  follows  n  panel  edge  from  column  to  column  and 
v.hiih  includes  ih"  quarter  perimeters  of  the  edges  of  the 
roliimr,  capitals,  that  portion  within  the  middle  two  quar- 
ters of  the  panel  width  shall  be  known  as  the  mid  section 
ar  ■     '  maining    portions,    each    having    a    projected 

»  one-quarter    of    the    panel    width    shall    be 

knri:>  r    n--  -t  '    rnhimn  head  sections. 

Brni^ing  Moments. — In  the  design  of  reinforced  concrete 
fl.T  'le   following  provisions   with    respect   to   bending 

n.  ;.all    be    observed      In    the    moment    expression^ 

I'.sed. 

W  is  the  total  dead  and  live  load  on  the  panel  under  con- 


sideration, including  the  weight  of  drop  whether  a  square, 
rectangle  or  parallelogram: 

W,  is  the  total  live  load  on  the  panel  under  consideration: 

L.  is  the  length  of  side  of  a  square  panel  center  to  center 
of  columns;  or  the  average  span  of  a  rectangular  panel 
which  is  the  mean  length  of  the  two  sides: 

n  is  the  ratio  of  the  greater  to  the  less  dimension  of  the 
panel: 

h  is  the  unsupported  length  of  a  column  in  inches,  meas 
ured  from  top  of  slab  to  base  of  capital: 

I  is  the  moment  of  inertia  of  the  reinforced  concrete  col- 
umn section. 

A.  Interior  Square  Panels. — The  numerical  sum  of  the 
positive  and  negative  moments  shall  be  not  less  than  1/17 
W  L.  A  variation  of  plus  or  minus  .'J  per  cent  shall  he  per- 
mitted in  the  expression  for  the  moment  on  any  section, 
but  in  no  case  shall  the  sum  of  the  negative  moments  h;^ 
less  than  66  per  cent  of  the  total  moment,  nor  the  sum  .it 
the  positive  moments  be  less  than  ?A  per  cent  of  the  total 
moment  for  slabs  with  drops:  nor  shall  the  sum  of  the  nega- 
tive moments  be  less  than  GO  per  cent  of  the  total  moment, 
nor  the  sum  of  the  positive  moments  be  less  than  40  per 
cent  of  the  total  moment  for  slabs  without  drops. 

In  two-way  systems,  for  slabs  with  drops,  the  negative 
moment  resisted  on  two  column  head  sections  shall  he — 
1/.32  W  L:  the  negative  moment  on  the  mid  section  shall 
be — l/l-lo  W  L:  the  positive  moment  on  the  two  outer  sec- 
tions shall  be  -4-1/80  W  1..  and  the  positive  moment  on  the 
inner  section  shall  be  +1/133  W  L:  and  for  slabs  without 
drops,  the  negative  moment  resisted  on  two  column  hea:l 
sections  shall  be — 1/36  W  L.  the  negative  moment  on  th- 
mid  section  shall  be — 17133  W  L,  the  positive  moirent  on 
the  two  oiiter  sections  shall  be  +  1  /63  W  T^  and  the  positiv 
nioment  on  the  inner  section  shall  be  -f  1/133  W  L. 

In  four-way  systems,  the  negative  moments  shall  be  as 
specifiea  for  Two-Way  Systems:  the  positive  moment  on 
the  two  outer  sections  shall  he  +  1/100  W  L,  and  the  posi- 
tive moment  on  the  inner  section  shall  be  4-1/100  W  L  for 
slab  with  drops:  and  the  positive  moment  on  the  two  outer 
sections,  the  length  Ij  shall  be  assumed  as  the  distance  cen- 
the  inner  section  shall  be  -f  1/100  W  L.  for  slabs  witho'i: 
drops. 

In  three-way  systems,  the  negative  moment  on  the  column 
head  and  mid  sections  and  the  positive  moment  on  the  two 
outer  sections,  shall  be  as  specified  for  Four-Way  Systems. 
In  the  expression  for  the  bending  moments  on  the  various 
sections,  the  length  L  shall  be  assumed  as  the  distance  cen- 
ter to  center  of  columns,  and  the  load  W  as  the  load  on  the 
parallelogram  panel. 

B.  Interior  Rectangular  Panels. — When  the  ratio  n  does 
not  exceed  1.1,  all  computations  shall  be  based  on  a  square 
panel  of  a  length  equal  to  the  average  span,  and  the  rein- 
forcement shall  be  equally  distributed  in  the  short  and 
long  directions  according  to  the  bending  moment  coefficients 
specified  for  interior  square  panels. 

When  the  ratio  n  lies  between  1.1  and  1.33,  the  bending 
moment  coefhcients  specified  for  interior  square  panels  shall 
be  applied  in  the  following  manner: 

(a)  Tn  two-way  systems,  the  negative  moments  on  the 
two  coltmin  head  sections  and  the  mid  section  and  the  po- 
sitive moment  on  the  two  outer  sections  and  the  inner  sec- 
tion at  right  angles  to  the  long  direction  shall  be  deter- 
mined as  for  a  square  panel  of  a  length  eqiial  to  the  greater 
dimension  of  the  rectangular  panel:  and  the  corresponding 
moments  on  the  sections  at  right  angles  to  the  short  direc- 
tion shall  be  determined  as  for  a  square  panel  of  a  length 
equal  to  the  lesser  dimension  of  the  rectangular  panel.  In 
no  case  shall  the  amotmt  of  reinforcement  in  the  short  di- 
rection be  loss  than  two-thirds  of  that  in  the  long  direction 
The  load  W  shall  be  taken  as  the  load  on  the  rectangular 
panel  under  consideration. 

(b)  In  four-way  systems,  for  the  rectangular  bands,  th' 
negative  moment  on  the  column  head  sections  and  the  posl 
five  moment  on  the  outer  sections  shall  be  determined  in 
the  same  manner  as  indicated  for  the  tw-o-wav  systems. 

For  the  diagonal  bands,  the  negative  moments  on  the  col 
limn  head  and  mid  sections  and  the  positive  moment  on  the 
inner  section  shall  be  determined  as  for  a  square  panel  of 
a  length  eqiial  to  I  he  average  span  of  the  rectangle.  The 
load  W  shall  be  taken  as  the  load  on  the  rectangular  panel 
under  consideration. 
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(c)  In  three-way  systems,  the  iiecalive  and  positive  mo- 
ments on  the  bands  runnine  parallel  to  the  long  direciiim 
shall  be  determined  as  for  a  square  whose  side  is  equal  to 
the  greater  dimension;  and  the  moments  on  the  bands  run- 
ning parallel  to  the  short  direction  shall  be  determined  as 
for  a  square  whose  side  is  etiual  to  the  lesser  dimensioa 
The  load  W  shall  be  taken  as  the  load  on  the  parallelogram 
panel  under  consideration. 

C.  Exterior  Panels.— The  neBatlve  moments  at  the  flrst 
interior  row  of  columns  and  the  positive  moments  at  the 
center  of  the  exterior  panels  on  moment  sections  parallel 
to  the  wall,  shall  be  increased  20  per  cent  over  those  sped- 
,\.  for  interior  panels.  The  n.-Kailvo  moment  on 
,,  ctions  at  the  wall  and  parallel  thereto  shall  be 
,1  I  by  the  conditions  of  restruliil.  but  the  negative 
,  ,  the  mid  section  shall  never  be  considered  less 
,1  r  cent  and  the  negative  niomeiit  on  the  column 
I,,  ,n  never  less  than  SO  per  cent  of  th-  correspond- 
ing 11, iits  at  the  first  interior  row  of  columns. 

D.  Interior  Columns  shall  be  designed  for  the  bending 
mom. Mil  Iv. loped  by  unequally  loaded  naiieN  eccentrl.- 
lo:i'l!"f  ■  •■  reven  spacing  of  columns.  The  tiiniling  mo- 
p.  'ing  from  unenually  loaded  panels  shall  lie  con- 
>  1  40  W,  1^.  and  shall  be  resisted  by  the  column- 
j,  V  above  nnd  below  the  floor  line  under  conslrt- 
,.,  direct    proportion   to    the    values    of    their   ratios 

of  I  h 

E  Wall  Column*  shall  be  designed  to  resist  bemling  in 
If  ■  er  as  interior  colimins.  except   that  \V   ;'ha'l 

(,.  'nr  W,  in   the  formula  for  the  moment     The 

inoiii.-i.i  •   il    may   be   reduced    by   the   counter   mi 

nient    ..f   ti  ^    nf  the   structure  which   projects   beyon.i 

'le  center  line  of   the  wall  columns. 

F.     Rocf  Columns  shall  be  designed  to  resist  the  total  mo- 

I,  from   unequally   loaded   panels,   as   exprepse.l 

..•  in   paragraphs    iP^   nnd    (El   of  this  rule 

nd    Openincjs.— In    the   design    and    construction    of 

.■.lu-rele    flat    slabs,    additional      slab     thickne:*.. 

t-  :;is    shall    he    provided    to   carry    any    walls    or 

ads   in  addition  to  the  specified   uniform  liv-- 

;\-  Such   girders   or   beams   shall   be   assumed 

T.  cent  of  the  total  live  and  dead  panel  load  ir 

wall    load.      Beams   shall    also   be    providcil 

•  ^s  in  the  floor  reduce  the  working  strength  if 

he   ^lab  tielr.w  the  prescribed  carrying  capacity. 

Special  Panels.— For  structures  having  a  width  of  less 
thar  rhr.'p  rows  of  slabs,  or  in  which  exterior  drops,  capital? 
or  columns  are  omitted,  or  in  which  irregular  or  special  pan- 
els ar.  ii-ed.  and  for  which  the  rules  relating  to  the  design 
of  reinforced  flat  slabs  do  not  directly  applv.  the  computa- 
tions in  the  analysis  of  the  design  of  such  panels,  shall. 
when  sn  r.-iniireil  be  filed  with  the  superintendent  of  build- 
ings 


F.  O.  B  Pittsburgh  Price  on  Steel  Case  Dismissed.  The 
Federal  Traiie  Commission  on  July  2-4  dismissed  the  applica- 
tion of  the  Western  Association  of  Rolled  Steel  Consumer-, 
comprising  TOO  western  fabricators,  for  the  issuance  of  ■» 
formal  complaint  against  the  U.  S.  Steel  Corporation  and 
other  steel  companies.  The  case,  which  has  been  pending 
for  more  than  a  year  had  as  its  object  the  doing  away 
with  the  Pittsburgh  basing  system  for  fixing  steel  prices. 
The  complainants  contended  that  this  practice  in  fixing  the 
price  of  steel  actually  made  and  used  at  such  centers  as  Chi- 
cago. Duluth.  and  Birmingham  is  a  discrimination  in  favor 
of  Pittsburgh  fabricators  as  against  fabricators  in  Chicago 
Duluth  and  Birmingham.  It  was  charged  that  the  practice 
constituted  a  violation  of  section  two  of  the  Cla.vton  anti- 
trust net  and  also  was  an  unfair  method  of  competition  in 
violation  of  section  five  of  the  Federal  Trade  Commission 
act. 


San  Francisco  Spends  $40O,000,0C0  for  Buildings.— Nearly 
$400.<0c».0iio  worth  of  building  has  been  done  in  San  Fran- 
cisco since  the  fire  in  lOnfi.  These  figures,  according  to  Sa-i 
Francisco  Business,  the  organ  of  the  Chamber  of  Commerce, 
represent  contracts  within  the  corporate  limits  of  the  city 
and  -do  not  include  any  building  operations  carried  on  by 
the  state  or  Federal  Governments  or  the  Panama-Faclflc  Ex- 
position. 


Volume-Moisture  Relation  in  Sand 

and  a  Method  of  Determining^ 

Surface    Area    Based 

Thereon* 

By  HOOKUICK  B.  YOl'NO  and  W.  H.  WAKCOTT 

We  are  all  more  or  less  fumillar  with  the  fact  that  the 
space  occupied  by  a  given  weight  of  fine  agtsregate  is  related 
In  some  way  to  the  moisture  contained  by  that  aggregate,  A 
sand  ndiiicrlly  occupies  more  space  when  moist  than  when 
dry.  In  the  course  of  an  investigation  undertaken  to  ascer 
tain  the  bearing  that  this  might  have  on  the  problems  of  pro 
portionint  concrete  mixtures  It  was  dstovered  that  this  phe 
nomenon  «at>  related  to  the  'surface  area"  of  the  ng-.Tegate;- 
involved. 

Definition  of  Terms.— Perhaps  it  would  be  well  to  define 
the  terms  •'surface  area."  "bulking."  "sand."  and  "sill"  as  used 
ir.  this  lapor.  The  "surface  area"  of  an  aggregate  Is  the 
summation  of  the  surface  areas  of  Its  Individual  partides-- 
Ihese  particles  being  considered  sidieres.  equal  in  volume 
to  that  of  the  actual  particles.  The  investigation  of  Kd- 
wards  and  others  have  shown  that  both  the  strength  and 
water  requirements  of  a  concrete  mixture  are  related  rather 
definitely  to  the  "'surface  area"  of  the  aggregates  used.  Sur- 
face area  Is  therefore  used  in  proportioning  concrete  mix- 
tures as  a  measure  of  the  cement  requirement  of  ar>  aggre- 
gate. 

When  a  sand  increases  in  volume  because  of  an  increase  in 
Its  moisture  content.  It  may  be  said  to  "bulk,"  Bulking  is 
expressed  quantitatively  as  a  percentage  or  ratio, 

"'Sand"  Is  used  In  its  commonly  accepted  sense;  nnmelv. 
n  fine  aggregate  derived  from  a  natural  source  all  of  which 
will  pass,  when  dry,  a  screen  having  circular  openings  K  In 
in  diameter. 

"Sill"  as  here  used  means  that  very  fine  material  in  a  sand 
wlilch  will  pass  a  No.  I'.O  sieve. 

The  tests  described  In  this  paper  were  carried  out  by  the 
authors  In  the  laboratories  of  the  Hydro-Electric  Power  Com 
mission  of  Ontario  as  a  part  of  an  extended  research  being 
conducted  there  into  the  problem  of  concrete  proportioning. 

Material  Used  in  Tests.— The  materials  used  in  these  tests 
were  sands  which  had  been  submitted  to  the  laboratory  In 
the  course  of  its  routine  examination  of  aggregates.  They 
came  from  sundry  localities  in  Ontario  and  elsewhere- local- 
itie.--.  quite  dissimilar  geologically.  Most,  though  not  all, 
V  ould  be  classed  as  good  concrete  sands.. 

Mechanical  analyses  were  made  of  each  sand  from  care- 
fully prepared  samples  taken  by  the  method  of  quartering. 
The  sieves  used  were  a  perforated  plate  having  Vi  In.  diam- 
.  ter  openings  and  Tyler's  Nos,  6.  10.  20.  r.,S.  65  and  140.  Grain 
coimts  were  carried  out  on  each  size  of  separation  for  a  reti- 
rescntative  sand  from  each  locality,  and  from  these  count; 
and  the  specific  gravity  the  surface  area  was  obtained,  using 
the  formula 


A  =  2.16,1 


m 


Where  A  =:  surface  area  in  square  feet  per  lo(j  ib,  s  -  spe- 
cific cravity  of  the  sand,  and  n  =  number  of  grains  per  gram 
in  any  size  of  separation. 

This  method  of  obtaining  surface  area  Is  essentially  the 
same  as  that  described  by  K<lwards  and  uses  the  basis  as- 
sumption before  noted,  that  the  individual  particles  of  sand 
are  spheres.  The  surface  area  for  any  sire  as  determined  bv 
the  above  formula  Is  called  the  "unit  area'"  for  that  size. 

The  increase  in  volume  resulting  from  additions  of  mois- 
ture was  obtained  indirectly  by  determining  the  weight  per 
cubic  foot  of  the  material  first  dry  and  then  moist.  Both  '/d 
and  '^-cu,-ft,-capacity  cubical  measures  were  used  at  different 
times.  The  measure  was  filled  by  means  of  a  cylindrical 
shell,  open  at  both  ends.  This  was  placed  in  the  measure, 
filled  with  the  sand  under  test  and  slowly  withdrawn.  The 
capacity  of  the  cylinder  being  slightly  greater  than  that  of 
the  measure,  an  excess  of  material  remained  in  the  latter 
when  the  cylinder  was  removed.  This  excess  was  struck  off 
with  a  straight  edge.    Several  determinations  were  made  oi 


'Paper  prenenled  nt  2;irt!  nnnual  meeting  of  thi-  American  Society 
for  Testing  MntL-rlaln.  h<-ld  nl    \!<bur>-  Park,  .N'.  J,,  June  22-2ri.  l!>2n. 
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each  san.l  anil  the  resuUs  averasi'd.     It   was  found  that   the 
method  gave  concordant  results. 

Calculations  ot  Moisture  In  Sands.— The  obtain  sands  of 
diflTerrnt  deRrees  of  moisture  a  predetermined  amount  of 
water  was  added  to  the  dry  sand  and  thorouiililv  worked  into 
It  by  kneadlnq. 

Knowing   the   weight   per   cubic   foot   of   thi    s:ui(i   both   dry 
and    moist,    the    percentage    Increase    in    volume    due    to   the 
added  moisture  was  calculated  from: 
W,  (1  4-r)  —  W: 

p  = X  100    (2) 

W, 
where  P  =  per   cent    increase    in    volume.    r  =  ratio   of   water 

40 


Ptrctntigt  b^  Weight  of  Moiitore   Added. 
Fig.   1.— Relation   Between    Moisture  Content   and    Bulking    In    Sand. 

added  to  weight  of  dry  material.  W,  =  weight  per  cubic  foot 
01  drj-  material,  and  W..=  weight  per  cubic  foot  of  moist  ma- 
terial. 

Figure  1  shows  the  percentage  increase  in  volume  obtained 
In  thi.s  manner  for  three  sands:  a  fine,  a  medium  and  a  coarse. 
The  mechanical  analyses  of  the  same  sands  are  shown  in 
Fig.  2.  These  curves  are  representative  of  those  obtained 
throughout  this  Investigation. 

A  study  of  these  tests  revealed  the  interesting  fact  that  the 
niaximum  percentage  increase  in  volume,  or  bulking,  is  re- 
lated to  sui^ace  area.     When  plotted  against  surface  area  the 


Fig.  2. — Mec 

poinl.H   fall 

•'TUfitlnn  of 
A  -     I"  •   X 

il'         ■    ';■'   H      \ 

tiiaxiiiiiin 


V'H^t^tr    c^    ^'irtitle!,,    in. 

hanlcal   Analyses   Showing   Range  of   Sand    Used   In    In- 
vestigation. 


surface  area  for  one.  two  and  three  per  cent  additions  ot 
water.  However,  to  show  this  relationship  it  was  necessary 
to  plot  only  results  from  sands  having  approximately  equal 
silt  content.  Other  sands  ot  different  silt  content  would  net 
conform  to  these  curves. 

Any  silt  contained  in  a  sand  will  commence  to  absorb  mois- 
ture as  soon  as  water  is  added.  This  absorbed  water  takes 
little  or  no  part  in  the  bulking  phenomenon.  It  is  the  mois- 
ture in  excess  of  that  absorbed  by  the  silt  that  causes  changes 
in  volume.  Sands  of  equal  surface  area  but  containing  differ- 
ent percentages  of  silt  will  bulk  differently  for  the  same  per- 
centage additions  of  water  up  to  nearly  the  point  of  maxi- 
mum bulking.  M  that  point  the  variable  effect  of  different 
silt  contents  is  compensated   for. 

Experiments  were  also  carried  out  upon  sands  having  par- 
ticles of  uniform  size.  These  sands  were  all  prepared  from 
one  materia]  by  sieving  it  into  its  different  sizes.  Volume- 
moisture  studies  were  then  made  on  each  size.  These  ex- 
periments also  showed  maxinmm  bulking  to  be  related  to 
surface  area.  But  it  was  found  that  this  relation  did  not  fol- 
low tha  same  law  as  with  graded  aggregates.  It  was  found 
that  sands  coarser  than  that  passing  the  No.  6  sieve  did  not 
increase  in  volume  with  additions  of  moisture.     Tt  is  thought 
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arproxlmately  on  a  straight   line   (Fig. 
'hi''  Btrnlght  line  is 

1  ■  (I   

'irfftce  area  In  square  [••et  pel  100    lb.    and 

ri'  r.  pinf  In  volume  In  per  cent. 

^  '    '  ■  ':en  Bulking  and  Surface  Area.— It  may  seem 

lion  b"lwpen  hulking  and  surface  area  Is  in- 

■'■;•      •  ■    '■  percentage  of  water  used  to  cause  It.     This 

'••   !■!  "'  •   »■      "  were  It  not  for  the  var>ing  silt  contents  o' 

the  sand,".     Kigure  4  shows  a  relation  between   bulking  and 
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Fig.  3.— Relation   Between   Surface   Area   and   Maximum    Bulking   for 
Graded    Sands    Embodying    Results    Shown    in    Table    I. 

I  hat  the  reason  for  this  is  that  the  weight  of  the  particles  in 
these  large  sizes  is  sufficient  to  overcome  the  separating  ef- 
fect of  the  film  of  water  surrounding  the  moistened  particle. 
This  explanation  has  not  as  yet  been  tested  out  experi- 
mentally. 

Figure  .')  shows  the  relation  between  maximum  bulking  and 
surface  area  for  these  "one-size"  sands.  This  relation  is  ex- 
pressed by  the  equation 

X  =  O.-'JO  A°«'=    f"*) 

where  x  =  increase  in  volume  in  per  cent  and  A  =  surface 
area  In  square  feet  per  100  lb. 

A  few  experiments  were  made  with  mixtures  of  sand  and 
gravel.  Only  one  sand  and  one  gravel  were  used  but  these 
were  mixed  in  different  proportions.  Here  also  a  relation  be- 
tween bulking  and  surface  area  was  found.  Successive  addi- 
tions of  gravel  decreased  the  pc^rcentage  of  maximum  bulk- 
ing in  the  same  ratio  as  it  decreased  the  stirface  area.  -Fig- 
ure (i  illnstratos  the  results  of  tlicse  few  tests. 

Maximum  Bulking  Can  Be  Determined  for  Surface  Area. — 
It  is  -It  once  apparent  that  if  the  laws  Indicated  by  Figs.  3  to 
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6  ioclusixe  are  geiieial.  the  niuxiumiu  bulking  of  sand  or  on 
a  8and-gravel  mixture  could  be  deteriiiiiiecl  if  lis  surfuce  area 
nas  known.  Conversely  lis  surface  area  could  be  de- 
termined if  its  percentage  of  inaximuni  bulking  was 
known.  II  is  evident,  however,  by  ihe  behavior  of  "one- 
«lie"  materials  that  these  relationships  are  not  perfectly  gen- 


2000  770!) 


S^rlii.t    Ar«j,     •n    ft    pr.r  100  (b 


Fig.   4. — Rtlatlon   Bttween   Surface   Area   and   Bullcing   for   Different 
Moisture  Content. 

r«l  since  Ihe  large-size  particles  take  no  part  in  the  bulking 
phenoHK'non. 

An  I  \|ierimenlal  study  of  the  limitations  within  »hlcli  th<' 
conclusions  hold  have  shown  (hat  the  fnllowing  is  uppruxi- 
mately  true: 

1.     Kxtr-'Mifh    coarse   sands,   sands   in    which   over   fiO   per 

cent   by   \wlKht  will  not   pass  the  No.   10  sieve,  give  results 

higher  than  those  obtained  by  mechanical  analysis.     Sands  of 

too 
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Surface   Area,   so.  f».  per  100  lb  (A) 
'Fig.  5.  —  Relation   Between  Surface  Area  and   Maximum   Bulking  for 
Sands   of   One    Size. 

there  characteristics  usually  have  surface  areas  less  than 
1.000  sq.  ft.  per  100  lb.  They  will  usually  be  detected  im- 
mediately by  an  experienced  observer. 


1.  txireniely  line  sands,  sands  in  which  '•ii  per  ceni  pusses 
Ihe  No,  6j  sieve,  give  results  lower  than  those  obtained  b> 
mechanical  analysis.  The  sands  are  really  ■oni'-siiw"  uiaie- 
rlals  and  usually  conialn  a  high  percentage  of  silt  Thev 
have  surface  areas  in  excess  <if  '.J.ooo  si|  ft.  |>er  100  lb  of  silt 
An  in  the  case  of  ihi-  coarse  sands,  ihey  can  usually  be  di*- 
tected  by  exnniinailon 

Silt,  when  pri-seiit  In  excess  of  seven  or  eight  per  cent,  af 
fects  the  accuracy  of  the  results  lo  some  exlenl  Kor  per 
cenlages  lower  than  ihis,  ihe  effi-ci  of  Ihe  silt  is  compensated 
for  by  the  adoption  of  lh<-  point  of  maxiinuni  bulking 

.Most  sands  acceptable  for  cniiireilnK  purposes  fall  wllhl  i 
the  llmil.'i  slated.  This  being  so.  ihe  relallonship  between 
bulking  and  surface  area  has  two  very  valuable  appllcallon^ 
In  the  science  of  concrete  proporlionlng 

I  Knowing  ihe  surface  area  and  Ihe  moisture  and  content 
Ihe  changes  In  volume  In  the  aRgri'gale  can  be  delermineil 
and    proportions   corrected   accordingly 

2.  Kncwing  the  mnximiini  incrfase  in  volume  of  a  Han<l 
due  lo  contained  molsliire.  Ihe  Mirface  area  of  Hint  sand.  Ii 
al  once  obtainable. 

While  Ihe  first  of  these   Is  liiiporlani.   It   Is  not  Ihe  siihlect 
32 
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Pig.   i. — Surface   Area    Bulking    Relation   for   Mixtures   of   Sand    «nd 

Gravel. 

of  this  paper  and  will  not  bo  elaborated  upon      The  seconi' 
will  01-  taken  up  at  some  length 

Method  of  Obtaining  Surface  Area  of  an  Aggregate.  A 
method  of  obtaining  the  surface  area  of  an  aggreKiiti-  which 
\a  both  simple  and  rapid  can  be  based  on  this  relationship 
between  the  maximum  bulking  and  surface  area. 

The  weight  per  cubic  foot  of  the  sand  to  be  tested  Is  flr;!l 
determined  dry  and  again  after  the  addition  of  difTerent  per- 
centages of  moisture  The  nddllions  found  to  be  best  are 
four.  Ave  and  6  per  cent  of  the  dry  weight  of  the  agi;regate: 
the  maximum  bulking  usually  occurring  In  this  range,  except 
for  coarse  sands  free  from  silt  when  it  may  occur  al  as  low 
as  three  per  cent.  The  weight  per  ruble  fool  with  the  low- 
est percentage  of  moisture  is  first  obtained:  the  last  two  per- 
centages of  moisture  are  then  obtained  by  adding  In  each 
case  the  necessary  extra  water.  The  loss  of  moisture  by 
thi  'ire   has    been    found    to   be   negligible.     Applying 

sui  I'Quatlons  2  and  .I  to  these  result.s  gives  the  sur- 

face ;iria  plt  100  lb. 

The  equipment  required  Is  simple.  That  used  by  the 
writers  consisted  of  a   H-cii.-f*--<^apacliy  cubical  measure,  a 
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iP'Ei-peates   a  smal)  in  anv  method  of  proportioning  concrete  mixtures.     It  is  the 

^4-ln.  sieve  to  separate  the  hne  and  "•■""'■^'■pf,   ^^      ,  \,,.„igP,  opinion  of  the  authors  that  this  bullying  of  particles  occurs  In 

platfi-nn  yi-ale  .  and  minor  incidental*.  :-ucn  .  ;■  .       i^.^^  v\ried  concrete  mixtures  and  that  a  study  of  the  bulking  phenomenon 

ediso.    Klass    ^rul:•Jal^     etc.     This    '""^'"■''^"^         "    .  ,iie"user  in  concrete  and  its  relation  to  grading  of  the  aggregates  as 

somewhat   to   sail   circumstancco   or  tne    wiuuu  nicasured   by   their   surface   area    will   throw   much    light   on 

«Uhout   affecting  the  results.                            „„.,ivci-  and  -^ur-  some  of  our  present  difficulties  in  determining  a  satisfactory 

,„S'':rl-::;::.;^:rm:?ho^2Z'acr 'of 'simplicity  method  of  proportionittg_^^ncrete^ 

u    m   nnl.l    incxpin-'ve    requires   a   minimum   of   equipment 

Vnd  skill  to  cam-  out.  and  can  be  made  to  give  accurate  re-  -yyjJJ     SodlUm     FluoHde     Coilie    IntO 

"rable    1    shows    results   obtained    by    both    methods.     Here  General    UsC  foT  PreServlllg 

are  tabulated  concrete  sands  having,  as  is  evident  from  their  \A/-r»^^H5 

"rfaceareas.  a   wide   variation   in   grading.     The   maximum  WOOO. 

ifference  b.-lween  their  surface  areas  as  determined  by  sie\e  g^  q^q    jj    huNT. 

iialv^is  and   crain  counts  and  as  determined   by   the  bulking  j^  chainp.   Section  of  AA'cod   Preservation.   Fonst   Products 

lest   is  approximately   3.T   per  cent   while   the  average  differ-  l.aboratory. 

cnce  Is  (nlv  1.77  per  cent.     This  degree  of  accuracy  is  wifhi;;  The  desirability  of  sodium  fluoride  as  a  wood  preservative 

the  probable  error  o:  the  sieve-analysis  method.  ig  practically  established.     The  data  collected  by  the  Forest 

"  The  bulking  test  does  not  agree  with  the  standard  method  p,.^^„j.jg  Laboratory  and  published   in   the  article   by  C.  H. 

for  obtaining  surface  area  with  ^f  >' i""" !  '=*7,^;;;,''7,,"";  Teesdale  on  "Use  of  Fluorides  in  Wood  Preservation*"  are 
.innds  or  with  sands  high  in  silt.  This  has  aireaaj  uee.i  „  ,  ... 
torched  upon.  Table  I  shows  a  number  of  such  sands  an-l  strong  evidence  to  this  effect.  One  large  coal-m.ning  com- 
the  results  obtained  using  both  methods.  It  is  thought  p^ny  has  been  using  sodium  fluoride  since  ]915  for  the  treat- 
by  the  authors  to  be  extremely  likely  that  the  surface  area  ^^^^^^  ^^  j^^  ^^-^^^  timbers,  in  preference  to  either  coal-tar 
detormlnfd  by  the  bulking  test  may  be  a  better  measure  of  ^^^^^^^^  ^^  ^inc  chloride.  In  the  1919  proceedings  of  the 
the  concrete-making  properties  of  the  sand  than  the  value.,  ^^^^^^.^^^   ^^^^^   Preservers'   Association,   pages   138   to   145, 

obtained  from  the  sieve  analysis.  ,      ^        ,-,     j.        ,-,           ,■        tdi * 

The  bulking  method  has  one  weak  point  and  that  lies  in  r.alen  Wood,  chemist  of  the  Port  Reading  Creosoting  Plant, 

its  basic  test— the  one  for  the  weight   per  cubic  foot.     This  j  resents  evidence  of  the  preservative  vr.h;e  of  sodium  fluo- 

test  is  more  subject  to  the  personal  equation  of  the  operator  ^.^|^   ^^^,  ^^^^  practicability  of  its  use. 

than  Is  the  sieve  analysis.     It   is  believed  that   the  rofldins  ^^              ^^  .^^  p^.^^^^  ^,^,^_^  .^^  ^^^  purpose,  sodium  fluo- 

method  of  determining  the  weight  per  cubic  foot-the  method  _  .^^^  .^  ^^^  ^^.^^  ^^^^  ^^  _^^^,  ^^^^^^^  ^_^  ^  ^,^^^  preservative 

"-     Society   is   now   considering   for  adoption   as   stamiard  ^^          ^^   ^^^  ^-         company  mentioned  above.     Other  com- 

;  I  to  a  large  extent  overcome  this  drawback.     Before^ the  _.^^  ^^^^  expressed  an  interest  in  it,  but  they  have  never 

Mg  test  could  be  used  it  would  be  necessarv  to  establish  ._^^^^  ^^  .^  nuantitv.     The  reason  for  this  is  obvious  when  the 

roper  equations  linking  surface  area  and  maximum  btik-  ^^    sodium "  fluoride    is    compared    with    that    of    zinc 

:l.e    equations    given    in    this    paper    only    hold    for   the  ^.^^^^j^^    ^^.,,5^^  .^  j^^  standard  water-coluble  wood  preserva- 

■iMids  described.  ,j^.g      .^^  present  sodium  fluoride  is  selling  at  about  15c  per 

Tlie  presence  of  mica  in  a  sand  introduces  an   interesting  ^^^^^    ^^^^.^^   ^.^^_   chloride   is   purchased  in   large  quantities 

IToblem.     Any  considerable  quantity  alters  the  specific  grav-  ^_    approximately    Sc    per    pound.      This    difference    in    price 

Ity   of   the   material    (the   number   of   grains   per  gram)    and  ',,.,,^.p,„^  ,j,g  ,,,i,ig  „^e  „{  sodium  fluoric'e  in  the  wcod-preser- 

I..  nee   the   unit   areas   for   the   different   sizes   of   separation.  [.^^^^^^^  industry 

These  unit  areas  will  depend  to  some  extent  on  the  quantity  '..;„„,g  i^g^  „;.\o  jhe  field  which  might  be  opened  to  sodium 

of  mica  present  so  that  surface  areas  calculated  from  them  j,,.,,^;^^  ;„  .,,i<;  industrv  mav  be  obtained  from  Table  I,  com- 

do  not  give  values  comparable  to  similarly  graded  sands  free  ^^^^   ^^^    ^^^   ^^^^^   proceedings   of   the   American   Wood   Pre- 

from  mica.     The  bulking  test  has  been  found  to  give  the  bet-  gg^^g^s'  Association,  which  gives  for  a  number  of  years  the 

tfr  value  in  stich  cases.  annual  consumption  of  zinc  chloride  in  preserving  wood  and 

In  conclusion,  we  should   like  to  point   out  that   the  tests  ^^^  amount  of  wood  treated  with  it. 

here  presented  seem  to  bear  out  the  contentions  of  Edwards  .,          ,         .       pHiOKinF    fSKD    ix    THt5 

and  ourselves  that  surface  area  must  be  taken  into  account  '''^^ifJ^i-EnV-PATES  a'nd  WOOD  tr'io.vtf.d  \v"ith  it  FROM 

'  ^^"^    ''""    '■"'*■                             Zinc  chloride             Amount  of  wood 

T.Vf.l.K    I  — rOMPARI.Snx    OF    RKS'XTS    or>T\T>.-Bn    PV    MR-  -crp„,.                                               used,  Ih.                   trcTted.  cu.  ft.* 

<-JI  VNir.M^  ANALYSIS   AND   BT'IxKJ.Vn    METHODS   OF  DE-  iq/i  16.215.107  .■?2,f.7S.79T 

TKRMIMNf;   SfUFAPE  AREA   OF  SANDS.  iqin     ]fi,S02.nS2  S4.sn4.SS7 

Aj.-a.    s„.   ft.  DiPferonce.  1912     20.,j,l.,U  3,.S0W41 

=       .        g   .  e  ^  1914     ■.'.'.■.■.'.       27:212;259  r,7.S.52,5S7 

=  -i^        -Si  iti  =  ]l\\      S3.26!1.604  fi2.849.901 

sa„.,No.    sourc...  |p    ^     ||      £       6  0  6  i::::::.: i^j^^  ^^^ 

£-=t    iz  ^s     ~  t  191S  .'.■ 31.101.111  60.385.421 

«a  i      S<         ^,:2  in  c  

IM  I      NInrnrn    Fnll.s     Ont..     33.1         15tS        l.i24         -|-  9         -fCSS  •Tliese   fie-ures  include  wood    treated   with   straight   zinc   chloride 

Fnll.",    Ont..     31. B         1494         1460        —34         —2.28  <;nUition    and    wood    treated    with    mixtures    of    creosote    and    zino 

Foil.-..    Ont..     32.7         1454         150S         -t-54         -f3.71  chloride, 

^ont*!:::::::     Z?:?       iom       iom       T^s       To:?"  Assuming  a  uniform  cost  ot  S  ct.  per  pound,  the  amount  of 

!!;■  ^1^; ^^l       }I2i       jl='       zA       -if"  zinc  chloride  used  in  1918  represented  a  value  of  nearly  $2,- 

2.V9       123S       1232       —  fi       — o!48  7,00  000     At  pre-war  price",  for  zinc  chloride,  the  value  Of  this 

•    :2?       ]'n'n       'Z^,       ill       i\X^  amount   would  l:ave  been  in   the  neighborhood  of  $1,250,000. 

■  -.       1S30       +25       +1:39  Of  the  various  forms  Of  timber  treated  with  Zinc  chloride, 

:        ,V.;5       t\l       tV&  n-^ariy  95  per  cent  is  in  the  form  of  railroad  ties,  and  most 

..r....     20.7        129;'.       r264       -35       -2.70  of  the  rest  is  construction  timber.     Small   amounts  are  oc- 

=•   ^"|-    ?,",l       Ifj'        {51j;       ti*;       ilf,  casionally    reporied   as   used   for   poles,    piling,   wood   paving 

:'t:2       1273       \wl       tl2       +0:94  blocks,    cross-arms,    and    miscellf.neous   lumber.      Reports    of 

'■^\       \V<,\       l-iJX       ±??       +?■??  the  total  amount  of  timber  treated   in   the  United   States  in 

1,                   ,..                       -,;;■:       i2u       iSfln       _4       -017  1918    the  latest  year  for  which  statistics  are  available,  show 

Avowee       'T^  '»i"t  nearly  one-half  was  treated  with  zin-  chloride 

.•o.\r:.sR  .SANDS.           A'^asf--    l-^ss  si„ce  zinc  chloride  is  soluble    in    water,  it  will  leach  out 

inc. 1,1  rv,,,t,,i    i;,  .  k        .     :i.f,         717       1057       4-  340      .f-47.40  jf  (he  treated  wood  is  used  in  water  or  very  wet  locations. 

'     "         ■     •     "■        '"'■       ]r79       i  'm      tvif',  It   finds  its  greatest  use.  therefore,  in  the  drier  parts  of  the 

112s        -J   2fi0      +30:07  (ountrv      In   the   Southern    States   coal-tar   creosote   is   used 
in  preference  to  zinc  chloride  partioulariy  in  tref-ting  piling 

i«l?       Z  Knv     Zliii  •"  be  used  in  water. 

•1                                                                          IS.if        -589      _2'4!o5 .         ,               ,,„     .,     ,,„r 

1.-:                                                                              1719        —1169      —40.04  nvood    Preserving.    .Tanuary-JIairii.    ini- 
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-^oUium  fluoride  can  be  useil  In  ihe  saniL"  ::iai>ner,  villi  ihe 
.•  apparatus,  and  for  the  samo  wood  prfservUiR  pur- 
■  s  as  zinc  chloride.  It  possesses  several  minor  udvant- 
-.  but  Its  superiority  over  zinc  chlorldi-  for  peneral  use  is 
sulficient  to  justify  the  wood  rircserv.-r  in  paying  a  niut-h 
ler  price  for  It.  A  con:parison  of  some  of  the  proper- 
of  these  two  chemicals  which  are  of  imiiortance  from  a 
d-'.reserving  standpoint   is  given  in  T.iUle   II. 

;i^E  11.— COMP.VRISON   OK  I'llOl'KHTU:.-;   (IK  Zl.Vi-  c'IHX)R- 
11>K  AND  SOUIL'.M   KL,t'Ul;il 'I. 

Zinc   ChlorUlo.  .^...Iiuni    Klu<irld«. 

if.llliy    In   water.      Soluble   In  pll   proper-  SoUiM-  u.  .ilxjui  <  pt-i 

ttons.  » '-lit. 

,ity.  TiLVli-   .noiu-li    to   ran-  Ovtr     '.wKi-    aa     loxic 

tt-riiilly     Increase  thi'       as  ..in     .  iilduli-. 
lift*  i»f   \viM)d. 
•effect      onSoiiu'what      corrosivo.  Mucli     Iv^s     lorroMivt- 
but       is       lommonly       Hum    »ini     >  lilui  liU-. 
usetl     in     stfol     ap- 
l>anitus. 
!>    paint.  Can    not    bo    success-  Does  not  lM>ur--  luiiui 

(ully   iMiin'od  over. 
MP*    of    ship- Shipped      ir      5U      per  Shlppoil    as    Ji>     |io»- 
cent       sol'illon        or       ili  r    in     >lark    .  i>ii|i- 
solicl.  \<\\i  •ioliil  fonu       eraKP. 

■^     ■!■         ;    :■    -•■ent      Und 

■  ~.  al.  d      in 

IT   <-.r.'^'-  Lon'alners. 

-••nl  co»t.  .Vbout      k  cents     per  About     13     •■•nti     p,  > 

l>ound.  pound. 

ihe    lad    that   the   toxicity   or   poisoning   properly   of 

ir.i  lluoride  Is  j^iven  as  over  twice  that  of  zinc  chlo- 

'  '    be  argued  that  it  would   be   twice  as  etTectlve 

•  illvc.  or  tiiut  only  one-half  as  much  need  be  in- 

•>  woml  ti>  pnxluce  the  same  effect.     The  toxic- 

.lined  h\    laboratory  tests  only.     Such  test  must 

bv    bnckvil    by   service    tests,    where    timber    is    treated    am! 

ptil   Into  actual   use.   before  it  can  be  determined    positively 

•  the  relatively   smaller  amount   of   so'lium    lluoriile  indi- 
d  by  the  to.xiclty  tests  can  be  safely  used.     Tests  of  this 

■\   are  under  way,  but   it  will  be  a  number  of  years'  yet 

•  TV  the  results  are  known. 

j      The  extent  to  which  sodium  fluoride  will  be  used  in  treat - 

'•--    wood,    therefore,    will    depend    mr.inly    upon    its    price. 

re   Is   ll'tle  doubt    mat    large   contracts    for   sodium    tluo 

"■"lid  be  placed  If  the  purchaser  could  be  assured  of  a 

.  lal  to  or  less  than  that  of  zinc  chloride.     If  sodium 

"hould  boKln  to  compete  sharply  with  zinc  chloride, 

•■  of  the  latter  would  probably  fad.     Lowering  prices 

.■  ,■■   two   preservatives   would   encourage   treatment   and 

lit  In  a  larger  volume  of  treated  timber. 

The  question  as   to  whether  it  is  possible  to  manufacture 
sodium  fluoride  at  a  price  low  enough  to  compete  with  zinc 
chloride    was   recently   answered   a.s   follows   by   a   man    very 
fumlllar    with    manufacturing    conditions:      "     .     .     .     .     yoii 
-I    consider  that   fluorspar  which  formerly  cost  about  $l'i 
costs  about   $50,  and   hardly  enough  of  'acid  quality'  is 
-lilalnable   lor   this   enormous   price.     Soda   ash   costs    more 
than  twice  as  much  as  It  formerly  cost.     Pyrite  for  the  manu- 
■'ire  of  sulphuric  acid  is  also  much  higher  than  formerly, 
'his   increase   In    the   cost    of  all    material   entering   into 
the  manufacture  of  sodium  fluoride  comes  the  cost  of  labor. 
which  has  more  than  doubled  in  the  last  years.     The  cost  of 
iructlon   and   repairs   is  also  at  least  twice   what   it    was 
■Tly      Considering   all    these   factors,   the    present    price 
>)f  sodium  fluoride  is  very  moderate.    We  are  well  aware  that 
at  present  prices  sodium  fluoride  can  only  compete  with  zinc 
■  hlorlde  for  special  purposes.     This  applies  to   .sodium    fluo- 
ride made  from  hydrofluoric  acid  and  soda  ash."     From  this 
It  Is  evident   that  there  ia  no  apparent   possibility  of  manu- 
facturing sodium   fluoride   from   fluorspar  very  cheaply   under 
present  conditions. 

fn   the   maniifacture   of   fertilizer   from    phosphate   rock,    it 
sslble  to   recover  a  certain   amcuint   of  sodium    fluoride 
the  waste  gases  produced  In   the  process.     This   Is  be 
ing  done  in  a  small  way.  but  It  is  not  a  simple  process,  and 
i»  number  of  plants  which   have  considered   It   have   been   de- 
erred   from   the  undertaking   because   of   the   chemical   difll- 
•tiltles  Involved,  the  cost  of  constructing  the  required  plant. 
i)r  the  dimculty   of  securing  labor  and   materials.     This    In- 
jlustry  offers  a  possible  future  source  of  cheap  sodium   fluo- 
ride: and.  although  at  present  It  is  not  producing  much.  It  Is 
o  be  hoped   that    the  time   Is  coming  when   it   will   be   pos- 
sible to  furnish  the  wood  preserving  Industry  with  an  ample 
upply  at  an  economical  price.     The  ingenuity  of  our  chem- 
sts  should  make  available  for  ganeral  use  a  material  having 
uch   desirable  wood   pres°rvine   prnrerties; 
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Welded  Joints  wrnX  a  Nomenclature 
for  Weldin^^ 

By    \VI1-I.I.\.\I    T     liu.N.NKU. 
I'iiiKim-.-r   Wriiliiii:   H.hr.ii,-ii     .\,  »    Voik   .siii|'t>uitdinK  ''orp 
In  all  (ruth  and  sinceri)).  I  make  the  unquallfled  slaleiucut 
that  no  one  can   live  with  »i<ldiiig  fur  any  considerable  timo 
ullhout   becoming  a  Ann  coiiM-rt   to  lis  use. 

It  ii>  my  particular  desire  U)  k<i  rtrnily  intrenched  In  your 
niinds,  the  conviction  that  electrically  weldi-d  jointures  when 
properly  made,  are  i.uperlor  to  every  other  method  of  coii- 
focliiig  together  the  various  parts  of  a  «hlp 

.Mreaily.  !<0  per  cent  or  more  of  those  who  have  thoroughly 
Investigated  the  su(ijecl  are  convinced  that  welded  Jolnti 
can  be  made  more  than  lOO  per  cent  enicleiii  for  strength,  but 
most  of  them  qualify  that  conviction  with  the  corollary  that 
100  per  cent  strength  welds  can  only  b<-  obtained  by  comp<v 
tent,  conscientious   operators 

The  development  of  welded  ships  may  be  regarded  as  thn 
obverse  corollary  ol  the  >dlinlnation.  or  piirllal  elimination 
of  riveted  work  and  the  subslllullon  therefor  of  welded  Joint- 
ures in  the  construction  of  nwirlne  vessels. 

In  my  dealings  with  this  relatively  new  art  I  have  con 
tinually  featureil  the  word  "Jointure"  as  indicating  (he  acl  -tt 
joining,  or  condition  or  being  joined  ai  a  common  point,  n 
plurality  of  structural  members. 

Similarly.  I  employ  the  expression  flllet  weld  "  'bull 
weld,  etc..  to  describe  the  mass  of  nietul  deposited  as  a  pro- 
gressive casting,  for  the  jointure  of  a  plurality  of  members 
into  homogeneous  mono-structures,  as  by  welding,  at  their 
conjunctive  edges 
These  may  be  called  "imlfled  "  or  "iinlflc"  slruclures 
If  further  deflnlllon  be  required  It  should  be  understood 
that  the  fuseil  weld  material,  e.  g.,  the  weld.  Is  In  reality  a 
casting  and  therefore  has  its  limitations  as  to  tensile 
strength,  ductilltv  and  elongation.  .As  we  progress  In  our 
development  of  the  art  we  shall  no  doubt  learn  to  convert 
our  cast  steel  or  other  melnl  welds  Into  jointures  of  high 
duclility  just  iis  we  learned,  long  ago.  to  convert  our  steel 
ingots  into  forgings. 

The  mere  fact  of  our  not  having  attained  this  proflclencv 
in  wi'lding  should  not  defer  Its  progressive  adoption  for,  even 
though  wo  wholly  Ignore  ductility  and  elongation  In  our  cata- 
log of  virtues,  its  tensile  strength  and  adantablUty  for  mul- 
titudes of  ships'  jolnlurcR  places  it  far  In  the  lead  of  rivet- 
ing. 

Dv  using  welded  lolntures  we  obtain  maximum  strength 
with  minimum  weight  of  parts.  We  effect  great  savings  in 
the  construction  cost  by  eliminating  various  processes  such 
:!s  loiflpjaling.  punching,  riveting,  chipping  and  caulking 
plates,  slotting  or  notching  beams  and  plates  for  lnsert'=. 
shaping  and  forging  difllcult  brackets  and  angles,  and  the 
many  other  operations  akin   thereto. 

It  is  not  claimed  that  the  actual  welding  of  plating  joints 
is  more  rapid  or  less  expensive  than  riveting,  but.  considered 
Hs  a  whole,  welded  construction  can  be  executed  more  rap- 
idly and  with  les-j  expense  than  the  aggregation  of  opera- 
tions   which,    together,    constitute    riveted    construction. 

By  no  possible  means  can  a  rivi'ted  ioint  be  made  stronger 
or  nir.re  durable  than  the  nlr-te  Itself,  neither  can  the  loss 
of  strength  dun  to  perfornting  a  plate  be  regained,  even  In 
part,  ly  tilling  the  hole  with  a  rivet  With  welding  It  Is  onlv 
necessary  to  stiehtly  Increase  the  area  of  section  to  obtain 
a  joint  having  100  per  cent  plus  efliclency. 

Welding  Nomenclature. -It  Is  my  belief  that  a  very  Ilm- 
itetl  nomenclature,  with  not  more  than  three  or  four  chnroc- 
teris'.ic  symbols,  will  meet  every  requirement  of  Inler-com- 
niiinlcation  betwei>n  drafting  room  ami  shop.  If  the  fore- 
man weliler  can  be  given  a  simple  yet  deflnlte  direction  or 
to  the  strength  or  pressure  requirements,  plus  arrangement 
of  structure  usually  found  on  drawings,  he  will  no  doubt  be 
fully  competent  to  properly  interpret  that  direction  and  per- 
haps exerute  the  work  more  i-lllclently  than  ho  would  with 
a  drawing  so  fllled  with  symbols  and  legendary  directtonr 
as  to  place  Its  interpretation  far  beyond  the  capacity  of  anv 
ordinary  mechanic. 

P'very  ore  weld  of  whatsoever  form  may  be  classed  as  a 
fillet  weld  (F).  butt  weld  rit)  or  a  plug  weld  (P).  as  may 
be  better  understood  by  reference  to  Figs.  1  to  8  Inclusive. 
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According  to  position  these  become  Hat.  side  or  overhead 
welds  as.  for  illustration,  in  Fig.  I  the  F  welds  are  Hat  whiNt 
the  B  is  shown  as  an  overhead  butt  weld.  By  turning  Fig. 
1  to  position  shown  as  Fig.  2.  B  and  F  becomes  side  welds 
and  F  an  overhead  weld. 

By  lurning  Fis  1  still  further  to  position  as  in  Fig.  ".  B 
becomes  a  flat  weld  while  both  F  and  F  are  overhewl  weld? 

In  Fig.  4  the  B  and  F  welds  are  differently  combined  to 
produce  a  butt  strap  weld,  or  jointure,  yet  no  essential 
change  need  be  made  in  the  instructions  required  for  th'- 
proper  interpretation  of  shop  drawings  which  are  usually 
complete  at  least  to  the  extent  of  showing  the  assembly  of 
parts. 

In  Figs  5  and  f.  the  plug  weld  (P)  is  introduced  as  a  mean:; 
of  attaching  angles  or  other  like  members  to  plating.  This 
form  of  arc  weld  is  a  cheap  but  very  efTicient  substitute  for 
riveting  and  does  not  require  any  perforating  of  plates. 

Figs.  7  and  S  show  another  application  of  the  F  welds.  If 
.inly  one  of  the  plate  edges  is  to  be  welded,  a  single  F  can 
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A  Study  of  Definitions  of  "Profes- 
sional Engineer"   and   "En- 
gineering" 

I  By    Alfr.'d    D.   I'linn    with    the   l'ollal>or;UiciM    ol    .Mfred    \\      Kiiiiil. 
iisid   Ilarrisiin   \V.   I'niver. i 

When  Engineering  Council's  Committee  on  Licensing  of 
Engineers  early  in  1319.  began  its  task  of  framing  a  model 
bill  for  the  registration  of  engineers,  it  seemed  ds>sirable  to 
include  in  this  bill  a  definition  of  •'engineer"  and  "engineer- 
ing." Many  attempts  at  such  delinitipns  were  made  by  the 
Committee  and  by  the  Secretary  of  Engineerin.s;  Council, 
aided  by  several  other  persons,  the  chief  contributors  being 
Alfred  W.  Kiddle,  Esq..  of  Kiddle  and  Margeson.  New  York, 
patent  attorneys.  Associate  of  the  American  Institute  of 
Electrical  Engineers,  and  Director  Harrison  W.  Craver.  of 
Engineering  Societies  Library      The  results  of  these   labors 
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Figs.    1-8.— Types    of    Welds. 


be  used  for  its  designation,  but  if  both  edges  are  welded  the 
joint  may  be  referred  to  in  specification  as  FF  and  the  sym- 
Y.oi  F  shown  against  each  plate  edge  on  drawing. 

Further  than  above,  it  does  not  seem  necessary  to  ven- 
ture  in   the  exploitation   of  symbolic  directions  for  weldin'-. 

In   conclusion    let   me   suggest   that    in    the   preparation    of 
tr;iv.  iiii;..;    ard    shop    orders    for    the    fabrication     of     welded 
-   the  designer  should   keep  constantly  in  mind   tho 
imensinns    of    the    plating   required    because    of    sub- 
stituting open  butt  joints  for  the  customary  riveted  laps. 

He  should  also  take  advantage  of  the  many  opportunities 
for  eliminating  angles  and  other  junction  members  so  es- 
-lentlal  for  riveted  jointures  but  wholly  unnecessary  in  elec- 
trically w-elded   seams. 

It  Is  recommended  that  the  designer  consult  freely  with 
the  welding  engineer  when  developing  the  layout  of  new 
wotIc  ns.  between  them,  more  efflcient  and  economical  re- 
sults  are   secured. 

It  should  also  be  borne  in  mind  that  no  holes  are  required 
in  plating  or  shapes  either  for  permanent  jointures. or  as- 
sembling. 

The  latter  operation  is  a  special  development  of  the  weld- 
ing art  and  its  accomplishment  emphasizes  the  possible  elim- 
ination of  the  layer  out,  all  operations  accessory  to  riveting 
and  the  greater  portion  of  all  mold  loft  and  template   work. 


are  worth  recording  for  the  convenience  of  future  inquirers. 
Many  definitions  of  "engineer"  and  "engineering"  were 
found  in  dictionaries,  encyclopedias  and  engineering  litera- 
ture, ethers  were  drafted.  None  proved  adequate  for  the 
purposes  of  a  statute,  for  none  was  found  sufficiently  com- 
prehensive for  the  modern  profession  of  engineering  which 
did  not  also  include  architecture  and  possibly  other  pro- 
fe.st-ions  of  the  applied  sciences.  The  Committee  on  Licens- 
ing of  Engineers  concluded  that  it  was  impracticable  to  write 
a  definition  suited  to  its  purposes.  Furthermore,  a  definition 
did  not  seem  essential  to  a  law  providing  for  the  registration 
of  engineers.  It  was  deemed  sufficient  to  assume  that 
courts?  commissions  and  juries  would  know  what  an  engineer 
was  for  the  purposes  of  any  case  just  as  they  would  know 
what  a  doctor  or  a  carpenter  was.  Therefore  the  recom- 
mended bill  was  drafted  without  a  definition  of  "engineer" 
or  of  "engineering." 

For  the  purposes  of  legislation  a  suitable  definition  should 
be  so  worded  as  to  stand  the  test  of  trial  in  court;  should 
include  all  branches  of  the  engineering  profession,  to' be  reg- 
ulated bv  the  law.  but  not  other  protetsions.  and  should  ex- 
clude those  men  who,  by  an  unfortunate  duality  in  the  Eng- 
lish vocabulary,  are  also  called  engineers,  although  engaged 
in  a  different  vocation.  In  other  words,  the  legal  definition 
■hould   include  all  the    varieties    of  professional  engineers  to 
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be  governed  by  the  giveu  law.  and  loinprise  all  the  functions 
conslituiing  'heir  professional  practice:  but  should  exclude 
the  men  who  run  engine.-.,  an  equally  worthy  but  different 
vocation.  Detlnltlons  of  •engineer"  an. I  "enKiueerinK'  have 
been  essayed  by  many  persons.  In  framing  them  It  should 
be  reniembt-red  that  definitions  written  for  the  purpo^■e  of  -i 
statute  must  be  somewhat  different  from  those  to  be  placed 
upon  tablet.>:  or  Included  In  laudatory  .<•  iti-raents  about  the 
profession.  Hoth  kinds  of  definitions  •uuld  be  stated  in 
such  terms  tliat   they  would  not  soon  becoi.'  ■  obsolete. 

Both  Mr.  Ki.ldle  and  Mr.  Crnver  nmde  lu.iuy  helpful  sug- 
gestlons  and  aided  in  this  compilation  in  mor.  ways  than  one. 
Mr  Kiddle  compiled  from  numerous  dictiotiari.s  and  ency- 
clopedias a  most  interesting  "Bibliography  on  nellnition  'En- 
gineer' and  Kuglneering' "  and  drafted  tentativ.-  dennitions 
a»  bases  for  discussion.  He  suggested,  also  stating  In  detail, 
as  fully  as  possible,  all  the  functions  included  in  all  b-nnches 
of  modern  professional  engineering,  exclusive  of  military 
engineering,  so  that  this  statement  could  be  used  in  testing 
and  revising  the  drafts  of  detinitions.  Director  ("raver  made 
a  search  of  engineering  literature  and  selected  a  number  of 
detinitions  which  it  seemed  worth  while  to  place  in  the  col- 
lection. Others  have  been  added  from  reports  of  commit 
tees  and  from  laws  for  licensing  of  engineers.  During  the 
past  few  years  the  cognomen,  engineer,  has  attain. 'd  great 
currency  and  breadth  with  corresponding  indeflnitene^s.  It 
Is  frequently  used  In  the  popular  prints  to  mean  any  or  all  of 
the  applications  of  science  to  Industry  and  commerce.  Many 
adjectives  are  now  often  used  with  "engineer"  which  only  a 
few  years  ago  would  not  have  been  granted  the  privilege  of 
such  company. 

This  study  is  not  exhaustive  of  the  subject.     It  is  simply  a 
product  of  the  available  time  and   facilities. 

Tentative    and    Miscellaneous    Definitions. 

i:.N"<;iNK'KR — One     who     is     engaged     In     practicing     the     art     or 

.  11- net-    rrlatlng   to   the   discovery.    Investigation    and   utilization   of 

the    prlnclplfX.    forces.    proptTtii-s    and    substances    of    Nature    ami 

I.I   the    nieihodH.   means,    devices,    machines,   apparatus   and   struc- 

,rei<    tor   Kniploying    the   same. 

Note:  This  Is  concise  In  Its  expression  but  comprehensive  in 
im   meanInK   ami    application.— Alfred   W.    Kiddle. 

ENGlNEEn— On.'  who  is  enKag.d  In  utilizInK  or  in  dlrectinK, 
or  InstnictlnK  others  In  the  utiliziition  of  the  principles,  forces. 
properties  and  ^ubstancei  of  nature  in  the  production,  manufac- 
ture, construction,  operation  and  u.se  of  things;  or  who  utilizes 
or  illrectn  or  Instructs  others  in  the  utilization,  production,  nuin- 
ufaotur...  construction  and  operation  of  means,  methods,  ma- 
chlne.s.  devic..,x  and  structures  for  utilizing  or  employing  the 
prlncl|)les.  forces,  properties  and  substances  of  nature. — Alfred 
\V.    Kiddle. 

KNGINKTCRI.N'G — Is  the  art  or  science  of  utilizing,  directing  or 
Instructing  others  In  the  utilization  of  the  principles,  forc.-s'. 
properties  and  substances  of  nature  In  the  production.  manufa<- 
lure  construction,  operation  and  use  of  things;  or  of  utilizing  or 
directing  or  inslrucling  others  In  the  utilization,  production,  nian- 
;ifaclure.  construction  and  ofieratlon  of  means,  methods,  nia- 
hines.  devices  and  structure.M  for  utilizing  or  employing  the 
I'Tinciples.  forces.  pro|H-rtles  and  substances  of  nature.-  .\lfred 
\V     Kiddle. 

RNCTINKKR — lie  who  practices  the  art  or  science  of  .-nglneer- 
Ing. 

ENGINKKUING — The  art  or  science  governing  the  application 
of  the  forces  and  materials  of  nature  to  the  u.se  of  man. — J.  V. 
Davles. 

A  PROFESSIONAL  KNGINETER  Is  a  man  Informed  in  the 
prlnciple.s  of  engim-Ting.  .".nd  professionally  engaged  In  the  pnic- 
llfe  of   engineering,    a.**   hereinafter  defined. 

I'-NGINKFRING  is  the  art  which  applies  science  and  scientillc 
methods  to  rl*-veiop  and  crmtrol  resources  of  Nature  for  the  use 
f  Man;  It  involves  measuring,  directing  of  forces.  Inv.nling  of 
[•rocesfles.  Instructing  and  dl»-ecting  of  men.  and  organizing  of 
human  etTortS.  for  the  fabrication  of  machlnep,  the  erection  of 
structures,  the  production  and  transportiition  of  articles  of 
r.^mmerce.  and  the  maintenance,  operation  or  demolition  of 
machines  and  structures;  Its  purpose  Is  the  advancement  of  the 
welfare  of  Mankind. — Alfred  P.   Flinn. 

ENGlNKERtNG— Definition  In  large  letters  on  the  wall  of  En- 
gineering Societies  LIbrarv  New  York:  "Engineering,  the  art  of 
organizing  and  directing  men  and  controlling  forces  and  mate- 
rials of  nature,  for  the  benefit  of  the  human  race." — Henry  Oor- 
lon  Stott.  Presidential  address.  1908,  to ,  American  Institute  of 
Electrical    F^ngineers. 

ENGINEFTnrNG — S.  E  Lindsay,  engineer  for  the  Puget  Sound 
Traction.  Light  &  Pow-er  Co.,  Seattle,  has  recently  proposed  the 
following: 

"Engineering  is  the  practice  of  s^fe  and  economic  application 
of    the    scientltlc    laws    governing    the    forces    and     materials    of 


nature  bv  mean3  of  orKanlzation.  ilrsU;n  uiid  etiiu'irictloii.   for  tho 
gtn.Tal    bfn.nt   of   n'ankliid." 

"An  Engineer  Is  one  who  is  prcperly  tiualinvd  to  •  i  is«  in  the 
prftctlce  of  .nBlneerlng." 

'"If  the  phrase,  'for  the  general  benefit  of  mankin.r  ..  cUuil- 
nateil,  Mr.  Llnd-<ay's  detlnlilun  is  similar  to  the  one  lii  l  given 
In  Gilletle's  Handbook  of  <"oi.t  Iiata  ten  yeuni  ago,  na.:ioly. 
"Kriflneerlng  Is  the  conscious  u|>piioatlun  of  science  to  the  pi.tb- 
l«-ms  of  economic  production"  .Mr.  Gillette  pointed  out  that  oinco 
mamtg<  iiienl  had  become  a  sclenei'  It  was  unneeissary  specific- 
ally to  mention  the  inanaginient  of  men  In  .lertnlng  enslneerlnB. 
In  the  new  Handbook  of  Mechanical  and  lOUetricJil  EiiKlneermg, 
by  Gllli-tte  and  Pana,  Mr.  Gillette's  original  definition  Is  slightly 
changeil.  anil  It  reads:  •Engini-erlng  Is  the  systematic  application 
of  science  to   the  problems   of  <conomic  production.'  " 

"A  definition  l«  a  brief  specltlcation.  A  donnltlon  of  engineer- 
ing specllles  what  human  activities  are  of  lui  engineering  nulure. 
.Most  of  the  older  engineers  at  first  refused  to  revise  the  Trod- 
gold  definition  so  as  to  admit  ■management  unglne.rs.'  'industrial 
englnet-rs,"  "efllclency  engineers.'  'cost  unalysls  engineers,'  and 
the  like,  to  the  brotherhood  of  technical  engineers.  Even  yel 
the  ri'tpiirenienls  for  membership  In  many  of  the  gri-at  engi- 
neering societies  are  so  worded  that.  It  taken  literally,  a  man- 
agement engineer  could  not  become  a  full  memtM-r  without  qual- 
ifying as  a  designing  or  constructing  engineer.  Thus  the  old, 
narrow  conception  of  engineering  still  survives  In  the  by-laws  of 
engineering  societies,  even  though  a  modern  definition  'Is  written 
In  large  letters  on  the  wall  ol  the  engineers'  library  In  New 
York.'   '— "Englneerlns  and   Contracting,   October   8.    1919. 

Definitions   of    Engineering:    Committee    ot    Development    American 
Society    of    Civil    Engineers,    October,     1919. 
(nl    Engineering    Is    th.'    science    and    art   of   directing    the    great 
sources  of  power  In  Nature  to  the  use  and  convenience  of  man. 

.bl  Engineering  Is  an  art  and  science.  It  Is  a  science  Insofar 
as  physical  laws  are  Its  basis,  and  an  art  In  so  far  as  In  the 
application  of  those  laws  the  things  designed  and  constructed 
develop  the  spirit  of  progress,  th-  creation  of  wealth,  and  the 
w«ll-l>elng   of   ail    peoples. 

Engineering  is  generally  divided  into  four  major  divisions,  viz., 
.■l\ll.   mechanical,  electrical  and   mining. 

The  practice  of  engineering  requires  knowledge  of  physical 
laws,  forces,  and  the  materials  of  Nature. 

The  professional  engineer  Is  one  who  by  reason  of  special 
iralning.  education,  and  experience  Is  qualified  to  design  and 
.llrect  the  construction  of  engineering  work  In  one  or  more  of 
(he   major  divisions  of  engineering. 

Id  Engineering  is  the  creative  science  and  art  of  applying 
.•conomieally  the  materials  and  forces  of  Nature  to  the  use  and 
convenience    of    man. 

Id)  Engineering  Is  the  science  of  Industrial  etTorl.  and  the 
•.elence  and  art  of  applying  this  elTort  for  the  welfare  of  the 
public. 

.\n  engineer  Is  one  versed  in  the  science  and  art  of  Industrial 
effort   made  for  the  purpose  of  public  welfare. 

Definition  of  Engineering,  from  a  Typical  Law  for  Registration 
of  Professional  Engineers,  Drafted  by  ,  a  Joint  Committee  of 
.\m.rlcan  .'^.«l.  ty  of  Civil  Engineers.  American  Soci<-ty  of  Me- 
chanical Engineers.  American  Instllute  of  E.-ctrlcal  Engineers, 
American  Instllute  of  .Mining  Engineers.  Sod.  ty  of  Naval  Archi- 
tects and  .Marine  Engineers.  .Ameilcan  Institute  of  Consultng 
1-rnglneers.    February.    191.'i. 

•■.\  person  practices  professional  engineering  within  the  moan- 
ing of  this  act  who  practices  any  branch  of  the  profession  of 
engineering  other  than  military  engineering.  The  practice  of 
said  profession  embrnces  the  design  and  the  supervision  of  the 
corstmcfion  of  public  and  private  utilities,  such  as  railroads, 
bridges,  highways,  roads,  canals,  harlrars.  river  Improvements, 
lighthouses,  wet  docks,  dry  docks,  ships,  barges,  dredges,  cranes, 
loRtlng  docks  and  other  floating  property,  the  design  and  the 
.supervision  of  the  construction  of  steam  engines,  turbines.  In- 
ternal combustion  engines  and  other  mechanical  structures,  elec- 
trical machinery  and  apparatus,  and  of  works  for  the  develop- 
ment, transmission  or  application  of  power,  the  design  and  the 
supervision  of  mining  operations  and  of  processes  and  apparatus 
for  carrying  out  such  operations,  and  the  design  and  the  super- 
vision of  the  construction  of  municipal  works.  Irrigation  works, 
water  supply  works,  sewerage  works,  drainage  works.  Industrial 
works,  sanllarv  works,  hydraulic  works  and  structural  works  and 
other  public  or  private  utilities  or  works  which  require  for  their 
design  or  the  supervision  of  their  construction  such  experience 
and  technical  knowledge  as  are  required  In  Section  8  of  this 
act  for  admission  to  examlnatlrn.  The  enumeration  of  any  pub- 
lic or  private  utilities  or  works  In  this  section  shall  not  b« 
construed  as  excluding  any  other  public  or  private  utilities  or 
works  which  require  such  experience  and  technical  knowledge 
for  their  design  or  the  supervision  of  their  construction.  The 
execution  as  a  contractor  of  work  designed  by  a  professional 
engineer  or  the  supervision  .of  the  construction  of  such  work  a.s 
a  foreman  or  superintendent  for  such,  a  contractor  shall  not  be 
deemed  to  be  the  practice  of  professional  engineering  within  the 
meaning   of    this   act. 
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"i'ri>fo?sional  onginetr"  iitoatns  nnv  person  who  practices  pro- 
['■.^sional    fn>;ineerinj:. 

KNGINtlKIt — "By  the  enjcinter.  I  mean  the  man  wlut  can  apply 
imuKinatiun  to  facts— the  pluimer.  the  one  who  sees  his  way 
thruuRh.  the  one  who  deals  witli  reaiities  in  tlie  light  of  possi- 
blUtJea.  The  men  who  dnifted  the  eonslitiition  of  the  I'nited 
Stales  wore  eMKlnetT's.  Tiny  did  not  atiernpt  to  do  the  im- 
possible: they  tried  to  do  tlie  i.est  possilile  with  the  facts  as  tliey 
knew  them.  Four  f;reat  pieces  of  leKlslation,  s;ieh  as  the  Federal 
Fteserve  Act.  are  matters  of  engineering  just  as  delinitely  as  an 
irrlKarion  project  on  which  we  Rather  into  one  Kreat  reserv.)ir 
the  wal"n*  of  a  score  of  streams  and  then  distribute  these  waters 
aicaiin  o*-er  the  thirsty  btnds  Uy  tunnel,  canal  and  ditch.  .  .  . 
More  and  more  we  will  find  use  for  the  the  man  who  thinlis 
ahfad  with  the  sure  background  of  fact.s.  This  is  statesmanship: 
thl."  is  enBlneerlnK." — KXtract  from  letter  of  Hon.  Franklin  K. 
ijane.  Secretary  of  the  Interior.  January  31.  I'.'-O.  to  John  R. 
Dunlap.  Kditor  and  F'roprietor.  ■Industrial  Management. "  pub- 
lished  in   February.   1920.   issue  of   that    paper. 

Definitions    of    "Art,"    "Science,"    "Profession." 

"AItT" — in  th*?  most  extended  and  popular  sense  of  the  word. 
nu'uiis  ever.vthing  which  we  distinguish  from  Nature.  Art  and 
Nature  are  Ihi  two  most  compreht  nsive  .i^enora  of  which  the 
human  m.ml  h:is  forri»ed  the  conception.  I'nder  the  genus  Na- 
ture, or  the  genus  Art.  we  include  all  the  phenomena  of  the 
universe.  .  .  .  We  designate  familiarly  as  Nature  all  which  e.\- 
Ihus  Independently  oi  our  study,  fc  re- 1  hough  I.  and  exertion — in 
other  words,  those-  prenomena  in  ourselves  or  the  world  which 
w.-  do  'M.t  originate  but  (ind:  and  we  designate  familiarly  as  .\rt, 
all  which  we  do  not  find  but  originate — or  in  other  words,  the 
phenomena  which  ue  do  add  by  study,  forethought  and  exertion 
to  those  existing  independently  of  us.  ...  If.  though,  we  were 
i-alled  upon  to  frame  a  general  definition  of  Art  leaving  room  for 
every  accepted  usage  of  the  word,  it  would  run  thus:  I-^very 
regulatefl  ope-raiion  or  de.xterity  li\  wlucii  organized  beings  pursue 
ends  which  they  know  beforehand,  together  witii  the  rules  and 
the   result  of  every   such  operation   or  dexterity." 

"SCIENCK — consists  in  knowing.  -Art  consists  in  doing.  What 
I  must  do  in  order  to  know,  is  Art  subordinate  to  ur  concerned 
In  Science.  What  I  must  know  in  order  to  do.  is  Science  sub- 
ordiiuite  to  or  concerned  in  .Art." — Encyclopedia  Britannica.  !ith 
I-^ition. 

lltDFESSION— "A  learned  iirol'ession  may  •  be  defined  as  a 
vocation  in  which  scholarly  acctimplishrnenis  are  used  in  the 
aw-rvlce  of  society,  or  of  other  individuals,  for  a  valuable  con- 
sideration. I'nder  such  a  definition  every  new  vocation  In 
which  a  very  considerat)le  amount  of  scholarship  is  reiiulred  for 
Us  successfud  prose<.-ution.  and  which  is  placed  in  tlte  service  of 
others,  must  be  held  as  a  learned  profession,  and  as  engineering 
now  demands  fully  as  great  an  amount  of  learning,  or  scholar- 
ship, as  any  other,  it  has  already  taken  a  liigh  rank  among 
the.-^e  professions,  although  as  a  learned  priifession  it  is  scarcely 
half  a  century  old.  engineering  differs  from  all  other  learned 
professions,  however,  in  this  that  its  learning  h'ls  to  do  only  with 
the  Inanimate  world,  the  world  of  dead  matter  and  force.  The 
n»aterials.  the  laws,  .and  the  forces  of  Nature,  and  scarcely  to 
iny  e.Ttent  its  life,  are  the  peculiar  field  of  the  engineer.  I  am 
nere  using  the  term  engineer  as  including  the  large  class  of 
modem  industrial  workers  wito  make  the  new  application  of 
science  to  the  ni-^-ds  of  modem  life  their  peculiar  business  and 
profession.  A  man  of  this  class  may  also  be  called  an  applied 
scientist."  Kxtracts  from  "Two  K'l.ds  of  Education  for  i-Ingi- 
neers" :    l*rof.  J.    H.    .Iohn.«on. 

A  I'KOFKS.'^ION  is  dertntd  as  being  "a  vocation  founded  upon 
speclaiixed  ediicaliomil  Iniining.  the  puriHjse  of  which  is  to  sup- 
ply di.'iinterf-sted  c'>uns*l  and  service  to  others,  for  a  direct  an<l 
definite  compensation,  wholly  apart  from  the  expectation  of  othe* 
business  ftain." 

AKT--r*nu;tise  as  guided  by  the  correct  principles  in  the  use 
of  m**ans  for  the  allalntnenL  of  a  desired  end.  (1)  Skill  in  apply- 
Inic  knowledge  or  ability  to  the  accomplishment  of  a  concrete 
purpose  (2)  A  system  of  vules  devised  for  procuring  some  sci- 
•■niific.  ewth^-lic  or  pmctiral  result:  al.^o,  the  mastery  of  such 
rulr^:  by  extension,  a  branch  of  learning  to  be  studied  in  order 
to  be  applied:  as  the  art  of  arithmetic:  the  si  \'en  lilieral  arts  of 
the  Schcolmen.  <3)  F"arilUy  r>  suiting  from  practise;  dexterity; 
hence,    power.     New   Slan<Iaril    filctionary,   ISIU   edition. 

iV'lKNi'V,-  \.  Knowledge  gained  and  verified  by  exact  observa- 
tion and  rorreet  thinking  especially  as  methodically  formulated 
and  armnged  in  a  rational  system;  al.so,  the  sum  of  universal 
knowledge. 

Scienre  In  the  wide  sense  Includes  (1)  science  proper,  embrac- 
ing (a>  exact  knowledge  of  facts  (historical  or  empirical  scl- 
'■nre>.  (b(  ejai  I  knowleiige  of  laws,  obtained  by  correlating  facts 
tnnmologlcal  scii-nre).  .ind  Ir)  exact  knowleflge  of  proximate 
aiiaes  (rational  science)  and  (2)  philosophy.  In  the  narrow 
sense  of  positive  science,  the  word  is  used  as  including  only  the 
first   two  divisions  of   science   proper. 

I.  Any  department  of  kno*lpdpe  In  which  the  results  of  in- 
vestlintlon  have  been  worked  out  and  systemallr.ed;  an  exact 
and  systematic  statement  of  knowledge  concerning  some  sub- 
>«cl  or  group  of  sntHects.  especially  a  system  of  ascertained   facts 


and  principles  covering  and  attempting  to  give  adeauate  expres- 
sion to  a  great  natural  group  or  division  of  Knowledge;  as.  the 
sciences  of  astronomy,    botany,   chemistry   and    medicine. 

The  sciences  are  divisibU  into  lU  ti'e  nialhematiciti.  treating 
if  nuantity;  (2)  the  physical,  treating  of  matter  and  its  prop- 
erties; (3)  biological,  treating  of  the  phenomena  of  life;  (4)  the 
anthropological,  treating  of  man;  (5>  the  theological,  treating  of 
the    Deity. 

In  the  progress  of  liuman  knowledge  a  science,  in  its  earliest 
and  simplest  form,  is  usually  a  mere  collection  of  observed  facts, 
like  the  knowledge  of  the  movement  of  the  heavenly  bodies 
possessed  by  the  ancient  Egyptians.  The  next  step  is  to  corre- 
late or  generalize  these  facts,  forming  a  system  like  that  of 
Ptolomy.  or  Copernicus;  the  next,  to  formulate  these  generaliza- 
tions as  laws,  as  was  done  by  Kepler:  the  final  step,  to  proceed 
lo  some  principle  or  force  accounting  for  these  laws,  usually  by 
tile  aid  of  mathematical  analysis,  as  was  done  by  ^Newton  in 
his  theory  of  universal  gravitation.  The  tendency  of  modern 
physical  science  is  toward  this  more  complete  generalization,  its 
goal  being  the  discovery  of  a  principle  that  shall  connect  all 
physical     phenomena. — New     Standard     Dictionary.     1;I16    edition. 

PROFESSION — 1.  .\n  occupation  tii.at  properly  involves  a  lib- 
eral education  or  its  equivalent,  and  ment:il  rather  than  manual 
labor;    especially,  one  of  the   three   so-called   learned    professions. 

2.  Hence,  any  calling  or  occupation  involving  special  mental 
and  other  attainments  or  special  dLsciplinc,  as  editing,  acting, 
engineering,  authorship,  etc.,  al.so.  the  collective  body  of  those 
following  such    \ocalion. — New    Standard    Dictionary,    lyitt    edition. 

A  Test  of  the  Adequacy  of  Tentative   Definitions. 
Note:   Additions  should  be   made  to   the  columns   t)elow.   if  they 
do    not    cover    all    branches    of    modern    professional    engineering, 
exclusive   of   military    engineering 
EN(3INEER — One   who  is  engaged   ii". ; 
discovering 


i 


means 
methods 
I)roc-sses 
^machines 
apparatu.s 
devices  and/or 
structures 


the 
principles 
forces 
-[towers 
properties 
substances 
elements  and/or 
resources 

OF    NATURE. 


for  utilizing 
employing 
controlling 
directing 
rendering 

available 
ad'ipting 
transforming 
generating 
distributing  j 

and  or 
tn-^nsmitting 


the 

principles 

forces 
.powers 
^properties 

substa.nces 

elements  and  or 

resources 

OF  .VATURE 


investigating 

developing 

controlling 

measuring 

conserving 

adapting 

utilizing  and,  or 

Instructing 

others  concerning 

And/or  one  who  is  engaged  In: 
Inventing 
discovering 
devising 
invest  igatin.g 
developing 
designing 
constiucting 
erecting 
producing 
making 
operating 
employing 
practi'-ing 

and  or 
Instructing 

others 
concerning 

—  .\lfred    W.    Klaaie 

Detailed      Description      of      Professional.      Civilian''      Engineer      to 

Include    Members   of   All    Branches   of   the    Profession. 

I  iixclusive   of   Military   Engineering.) 

Note:   Etnendations  may   be   made,    if  tlie   following  statement   is 

not   sufUcient.        It    is    intended    to    be    used   as  an   aid    in    framing 

definitions   of   "engineer"   and    "engineering." 

A  ritOFESSIONAL.  CIVILI.VN  ENGINEER  is  one  who.  being 
informed  in  tlie  natural,  mathematical  and  sociological  sciences 
and   the   industrial  arts,  is  engaged   in: 

1.  Discovering  and  developing  forces,  materials  and  other  re- 
sources of  Nature. 

2.  Measuring  forces  and  the  properties  of  materials  (sub- 
stances). 

3.  Utilizing  resources  of  Nature  for  the  benefit  and  conven- 
ience   of    Man. 

i.     Inventing    m.-iehines.   struttures.   processes  and    devices. 

5.  Organizing  men.  equiimient  and  facilities  for  construction 
or   production    or  demolition. 

6.  Designing,  constructing  and  or  mainlaining  or  demolishing 
structures. 

7.  Designing,  constructing  and/or  maintaining  or  detnollshing 
machines  of  all  kinds,  and/or  directing  their  operation. 

S.  Designing,  constructing  and/or  maintaining  or  demolishing 
ways  and  means  of  communication,  transportation,  illumination, 
heating  and  ventilation,  anil  or  facilities  therefor,  and/or  direct- 
ing   their  operation. 

9.  Designing  .-ind  constructing  vehicles,  vessels  and  other 
means  for  transporting  persons  anil /or  goods  on.  in.  through, 
over,   under    lanil.    water,   air. 

in.     Inveslig-itlng    properties,    projects,    prospects    and    routes. 

11.  Investigating  methods,  efflciency  and  economy  of  construc- 
tion,   production   and,  or  operation. 

12.  .Surveying  land,  bodies  of  water,  mines,  structures,  and 
quantities  of  materials.  Incidentally  to  other  functions  of  pro- 
fessional  practice. 

13.  Excavating,    embanking,   grading,    tunneling. 


(20) 


Eiiginferiiiff  and  Contracting  for  July  ;.'*,  1920. 


')»» 


14.     InBp^-cting   and    teslint;    ma(f  riuU,    iiit  ctiuds,    proce!«^<^8,    nia- 
thinf»  and   struciures. 

15  GriitratiiiK    i'nd  or   Iranamiltlns    pMWir.    Ilichl.    ht-al    and    In- 
'.elliKencc. 

•t'Kr'J   with  thr  furly    bruad  nuanlns   Q<   'livil,"   a«   thi"  upi>o«Ue 
of    'milUarv." 

16  Ki-KukillniT.    "urveylng,   consrrx'Ing    ami    utilizlni;   walrr   ana 
olh«  r    nauiral    rrnourcrs. 

17.     KrRulatlng  mi^ams  for  prevention  of  floods  oi    Irniirovenienl 

:  ine.   consirurtlng,   innlntalnlnK   fiml  ur   o|>i-nitlnK   liar- 
'    works,    fhanntls.   canals,    lisli'liou.si  s    ami   other  aids 

.  iiilnB    waste    lands    by    dratnaKe.    Irru.itlon    and    olhei 
ino4>i   of   Improvement. 
.'•I      Siipi>lyinK   .ommunltles  and   IndustrL.s   witii    «iii.r. 
1  •     line  or  »ewerlns  cities,  towns  or  other  ar.a.-'.  _ 
-!iiK  of  siewBHe  and  other  wastes. 
;        1  •      t-   structiirea   and   machines. 

j4       I  and    IriiprovinK    forests,    parks,    .iiiil    puMic    and 


:  inK     plans,     specifications,     contracts,    dniw mcs.    and 
nents     for    purposes    of    construction,     produiiion    or 
iiioMtlon. 

.'J.     And  or   directing.    InstructlnB.    super%-islnK   others    in   any   of 
the  above  functions. 

IT.    And  or  RivtnK  advice  In  regard   to  any  of  said   fumlions. 
3S.     And  or    dlrc-cllng.    Instructing,    supervising,    or    sup.-rlntind- 
InK    those    performing    the    skilled    or    unskilled    labor    involv.d    in 
ring   operations. 

(he    foregoirg    paragraphs,    "Vonstructlon"    Is    meant    to 
iuvemblmg.   erection,   re-con»lructlon.   alteration.    Iniprove- 
ind    repair. 

\  iih   all   -.he   machines  and   structures   mentioned   above  are 
ludeil    their  appurtenances. 

.1      In  all  the  functions  of  the  professional  engineer  the   menial 

elements    predominate.    Including    the    ability    to    originate,    adapt. 

anaUse    and    apply:    !n    contradistinction    to    the    functions    of    the 

•.iclan.     technician,     constructor,     computer,     craftsmen,     or 

..-.    in    which    predominate    physical    or   mental    skill    gained 

m-ifuctton   and    repetition. 

Some    Designations    of    Modern    Enflineerlng    Specialties. 

;iR  Irrlnatlnn    KncineerinK 

iK  l.;indi'cap>-    KnKineering 

!,k'  .MiinaKtnient   Knginecrins 

.Marine   KnKineering 
Mat.  rials    Knginecrlng 
Merhanlral    Kntjineering 
M.tallurKlcal   KnBlneering 
Militarv    Knglneering 
.Mill    Knitine.ring 
Mining   Kngineering 
Municipal    KnKineering 
N.-iuti<-aI    Knglneering 
.Naval    Architecture   or   Engineer- 
ing* 
iriiik:         Onlnance   Knglneering 
•''  '■■'•<'!'-um    Knglneering 

'      ■  •  r  Kncineering 
' -■  ''.I;"    Knglneering 

K.iilroad    Knglneering 
l;aip|.I    Transit    Engineering 
U.frigeration    Kncineering 
Kn-     Research    Engineering 


ring 
neering 

'ing 


!;:■ 

El 

El. 

Kl- 

Rx 

Ki- 

y„ 

< :.( 

II 


.Ti.  i  nn^ 
ng 
i.ering 


Healing    and     Ventilating 

Elneering 
HUhwriN     I'nidneerlng 
M'  ■  -leering 

H  ■  ■  clne.'ring 

tl>  and  (:oed*-tir 

Kill' .  nn^ 
Illuminating   Engineering 
Industrial    Engineering 


Safety   Engineering 
Sanitarv    Engineerlni? 
Signal    Engineering 
.Structural    Engineering 
En-     Telephone    Enihneerlng 

Toixigraphie   Engineering 
Valuation    Engineering 
Water  Supply  Engineering 

Historical  Notes  on  "Engineer"  and  "Architect." 
lll.<toricall\  the  builders  of  fi.rtitlcatlons.  the  military  engineer. 
and  the  builder  of  dwellings  and  temples,  the  arrhlteil.  were 
earliest  on  the  ground.  The  distinction  was  then  between  sol- 
dier and  architect,  not  between  Engineer  and  Architect.  All  of 
us  who  have  translated  him.  remember  that  Julius  Caesar  built 
a  brldsr —  and  we  know  of  the  military  Roman  roads  of  ESig- 
land.  In  his  Illuminating  lecture  on  "The  Romance  of  Engi- 
neering." Professor  C.  J.  Tllden,  of  Yale,  shows  that  Vitruvlus.  in 
his  treatise  written  alK)ut  the  beginning  of  the  Christian  Era. 
divides  the  field  of  architecture  Into  three  main  divisions  as 
follows; 

1.  The  Art  of  Building— (a>  The  construction  of  fortllled 
towns  and  of  works  for  general  use  In  public  place.s — L  For  de- 
fensive purposes — the  planning  of  walls,  tow^ers  and  gates,  per- 
manent devices  for  resistance  against  hostile  attacks.  II.  For 
religious  purposes— the  erection  of  fanes  and  temples  to  the 
Immortal  gods.  III.  For  utilitarian  purposes— the  provision  of 
meeting  pl.ices  for  public  use.  such  as  harbors,  markets,  colon- 
nades .baths,  theaters,  promenades,  and  all  similar  arrangements, 
(b)   The   puttins  up  of  structures   for  private   individuals. 

2.  The  Making  of  Time-pieces.    fSun  dials,   water  clocks,  etc.) 

3.  Vhe  Construction  of  Machinery — (a)  Civil — water  wheels, 
screw  pumps,  hodometers,  etc.  (b)  Milltao-— Baiistae.  catapults, 
rams,  siege  machines,   etc. 

The   very  considerable  Avignon   bridge   across   the   Rhone   River 


lalxiut  IJOO  .V.  v.),  with  eighteen  cl,  ar  arch  ^l>llns  of  irom 
slxty-rtve  111  eighty  feet  each,  in  a  swirt-IlowiiiK  rivrr  >.ulij.-v  i  to 
ice  Jams,  was  regarded  as  a  work  <•<  archliiiiure.  Tlu-  i. mi 
Architect  of  Rridges  Is  authentic.  Mlehaii  An^-i  1..  ili:5-lii;i)  waa 
not  only  the  .Vrchltcct  of  Si.  IVters.  but  he  designed  the  foruil- 
catlons  of   Kome. 

Leonardo  da  Vinci  i  l4S2-i:>IH)  not  only  made  plans  for  Milan 
Cathedral  and  painted  the  "Ijist  Sup|>er"  and  ".Mmia  IJsa."  but 
he  was  a  Chief  Military  l-ligliner  and  a  ll>draull<:  h^islm  •  r 
dealing  with  Irrigation,  river  c.inlrul  and  harhur  works,  anil  ili- 
signed  a  llight  of  six  vessel-locks.  lie  styled  himself  englm  er 
as    well    as    architect. 

The  term  Architect  In  Its  etymology  means  ".Master  Hullder." 
In  the  evolution  of  construction,  two  classes  of  builders  have 
by  some  vagary  of  word-growth  been  Verbally  turn  apart  and 
their  kinship  sometimes  questioned.  It  Is  odd  that  in  Ibis  Jug- 
gling of  old  terms  and  the  emergence  of  new  terms,  one  class  of 
engineers  — and  a  class  whose  work  is  of  the  hlghly-speclalijied. 
technical  kind  which  deals  with  the  direitlon  of  gri-at  mechanical 
forces— has  kept  the  old  family  name,  the  Naval  -Vrchllects.  .\n 
accident  of  name-evolutlon  has  tended  to  segregate  one  class 
of  master-builders,  from  the  other  classes  of  nutster-bullders.  It 
may  be  thought  that  Initiative  and  Imagination  are  the  quali- 
ties of  Architects,  while  Engineers  deal  with  the  proso  of  con- 
struction. Analysis  wll'.  however,  reveal  the  fact  that  eighty 
per  cent  of  the  architectural  strucliires  of  our  cities  are  com- 
monplace, with  no  peculiar  beauty  or  originality.  Now  and  again 
a  Woolworth  building  springs  sky-ward,  worthy  of  the  phrase 
"frozen  music,"  and  we  recognize  again  the  master-builder  of 
the  sixteenth  century.  But  the  same  quality  of  mind  went 
into  the  wireless  telegraph,  the  airplane,  the  Panama  canal  and 
hydro-electric  developments  and  transmission  at  Niagara.  Engi- 
neers without  creative  Imagination  are  as  mediocre  as  Archi- 
tects without  this  same  vital  and  indispensable  attribute  of  the 
master-builder.  Architects  must  recognise  that  sclentlllc  Imag- 
ination Is  on  the  same  high  plane  as  their  own  best  creative 
thought-  and  I-?ngineers  must  concede  tlie  esthetic  contribution  of 
Architects  In  adding  to  the  durable  satisfactions  of  life.  Hoth 
are  i-riative  workers — Francis  C  Sheni-hon.  M.  .-Xm  Soc.  «'.  E 
Definitions  of  "Engineer"  and  "Engineering  '  as  Written  Into 
State  License  Laws. 
Note:  Eleven  Slates  hav,-  laws  regulating  the  practice  of 
en»:ineerlng. 

.\  person  shall  be  regarded  as  practicing  structural  engineering 
within  the  mei-nlng  of  this  act  who  is  engaged  in  the  designing 
or  supi-rvislng  of  the  construction,  enlargement,  or  alterarion  of 
Structures,  or  any  part  thereof,  for  others,  to  be  constructed  by 
per-'-ons  other  Ihan  hlm."-elf  Structures  within  the  meaning  of 
this  act  are  all  structures,  havin;;  as  essential  features,  foun- 
dations, columns,  girders,  trusses,  arches  and  beams,  with  or 
without  other  parts,  and  in  which  safe  design  and  construction 
require  that  I'^ads  and  .•■•tressis  must  be  computed  and  the  size 
and  strength  of  parts  determined  by  mathematical  calculations 
based  upon  scientific  principles  and  engineering  data.  A  person 
shall  also  Ij<>  regarded  as  practicing  structural  engineering  with- 
in the  meaning  of  this  act  who  Is  engaged  as  a  principal  in  the 
designing  and  supervision  of  the  construction  of  structures  or  of 
the  stnielural  part  of  ediflc-s  designed  solely  for  the  generation 
of  electricity:  or  for  the  hoisting,  cleaning,  sizing  or  storing  of 
coal,  cement,  sand,  grain,  gravel  or  similar  materials;  elevators; 
manufacturing  plants;  docks;  bridges;  blast  furnaces;  rolling 
mills:  gas  producers  and  nservoirs;  smelters:  dams;  reservoirs; 
waterworks;  sanitary  works  as  applied  to  the  purification  of 
water;  p'ants  for  waste  and  .sewage  disposal;  round  houses  for 
locomotives:  railroad  shops;  pumping  or  power  stations  for 
drainage  dlslrli-ts;  or  power  houses,  even  though  such  structures 
may  come  within  the  definition  of  "buildings"  as  defined  In  any 
act  In  force  In  this  Ktate  relating  to  the  regulation  of  the  prac- 
tice  of  architei  lure —Illinois    Law.    1920. 

Civil  Engineering,  within  Ihe  meaning  of  this  act.  is  the  prac- 
tice or  any  branch  ol  the  profession  of  engineering  other  than 
mining,  metallurgical  and  military.  Said  profession  embraces 
the  design  and  supervision  of  the  construction  of  all  public  or 
private  utilities  except  those  m  connection  with  mining  opera- 
tions exclusively,  and  other  works  which  require  experience,  and 
Ihe  same  technical  knowledge  as  engineering  schools  of  recog- 
nlzi'd    reputation    prescribe   for  graduation. — Idaho   Law.    I9I9. 

An  Engineer,  within  the  meaning  of  ihls  act.  is  a  person  w-ho 
is  <  nuaged  In  the  practice  of  the  profession  of  engineering  In 
any  of  Us  branches,  except  mliitary-  engineering. — Colorado  Law 
1319. 

Joint  Committee  Definition  of  1915  was  written  into  Florida  Liiw. 
1917;  <  iregon  l.iw.  1919.  and  Iowa  I.-iw.  1919.  Florida  Ijiw  omits 
sentence.  "The  enumeration  of  any  public  or  private  utilities  or 
works  In  this  section  shall  not  be  construed  as  excluding  any 
other  public  or  private  utilities  or  works  which  require  such 
experience  and  technical  knowledge  for  their  design  or  the  su- 
riervlslnn  of  their  construction  "  Iowa  Ijiw-  omits  the  same  sen- 
tence .and  inserts  after  the  words  "such  a  contractor."  "or  the 
construction.  Improving,  or  extending  of  private  drains  or  drain- 
age w-orks.  private  Irrigation  works,  private  water  supply  works, 
or  other  w-orks  of  a  private  nature  .shall  not  be  deemed  to  be   the 

21) 


100 


Enginecnng  and  Contracting  for  July  28,  1930. 


if    this 


Oefinltlont 


pracllce    of   protesslonal   tnfrineerlnE    within    th.    nuiinliii; 

acl  " 

Loulslaim.    MichlKan.    NV«    York.   Virginia   ;....!    WvcniinE   licvnsu 

laws  contain   no  d.  Ilnition. 

Irom     Catalogs    of     American     Universities    and     Engi- 
neering   Schools. 
Engineering     Courses    and    Subjects. 
It    would    sw-m    that    a    .•.atisfactory    iktinltlon    of    ••.•nginv.r 
-enslnr.TlnK.-    how.ver    hri.f    or    lonB.    should    b.- 
enouKh   to    Include   all   suhjecls   In    the   <^"^''"'J^"f  ^■<'^, 
colU'KfS    t-r    unlvt-rs 


or 

comprehensive 

rses   of   the 

,..     „ "rt"lW."oV'in    other    vivuU.    that    a    dehnition    of 

•■enicineerInK-    shoul.l .  embrace    the    curricula    of    the    enslneermB 

Jh^"r       From    the    catalogs    of    a    few    well-known    eng.neermB 

school*  the  following  statements  and   ll.^ts  have  }'-'"   "'";;"^i^. 

H.rv.rd    Engineering    School.      Departments    ol    slud>    are    Me 

«cur  a«  Mining-  Engineer  and  Aletallurg.cal  Engmeer  The  cur- 
He'ru  ".n,hrace  also  Heat  Engineering,  factory  Managemen^^^ 
Water  Power  l.::iiKlneer.  R..llrottd  Engineer.  Il.gh^^a^  Lngmeer 
and   Chemical   ^^lKineer 

Technical  subjects  covered   in   the 

Electricity 

ICleetrical    engmeermg 


.science  of  construction  are: 


Mathematics 

rhyslcs 

Mechanics 

Surveying 

Machine  design 

Materials  of  engineering 

rhemlstr>' 

Industrial  chemistry 

Physical  chemistry 

Oas  analysis 

rhemlcal  engineering 

Heat    engineering 

Power  and    industrial   plants 

Internal-combustion  motors 

Mechanical   refrigeration 

The'moHvnamics 

Hydraulics 

Water-power  engineering 

Turbines    and    centrifugal    ma- 
chiner\' 

Water-works   design 
Sewerage   design 

Meteorology 

5?anltary   engineering 

Rncterlology 

Blnlogj- 

Water   purification    and    sewage 
treatment 

Water  and   ""wage  works 

Vital    statistics 

Ral'road    engineering 

Hlphwav  engineering 

Roads  and  navement« 

Transportation 


Livnamo  design 

Electrical    transmission    aiul    dis- 
tribution  of   power 

EUctrir   railway    engineering 

Industrial    application    of    electric 
power 

Telegraphy  and   telephony 

Kadio  engineering 

Illumination  and  photometry 

.\crounting 

Business  administration 

Eactorv  management 

\-aliiation    of    public    service    and 
other   corporations 

Ceoiogy 

Mineralogy 

fJcology  of  ore  deposits 

I'etrography 

Theory  of  structures 

Design  of  roofs  and  bridges 

Iteinforced    concrete 

Structures    of    metal,     wood    and 
masonry. 

Coal  mining 

Metal   mining 

Mining    plant 

Mine   surveying 

Mining  projects  and  design 

Mine   examination  and   reports 

Economics   of  mining 

Ore  dressing 

Treatment   of  ore 
l*eachlng   processes 

Eire   assaying 

Metallurgy  of  iron  and  steel 

Metnllurgv  of  non-ferrous  metals 

.Metallurgical   chemistry 
.Metallurgical  construction 
Metallurgical   pro.iects  and  design 
Metallurgj-  and  physics  of  metals 
.Metallic  alloys 


Mas.sachusetts      Institute      of 


Technology.       .Vrchitecture      and 
.\rchH«-<tural    Engineering:    Biology    and    F'ublic    Health,    with    op- 
tions In   Bacteriology  and  Industrial  Microbiology,  and   in   Sanitary 
Biology    and    Public    Health:    Chemistry:     Chemical    Engineering; 
rivll    Engineering,    with    options    in    Hydraulic    Engineering,    Rail- 
road   Engineering.    Highway    Engineering    and    Military    Engineer- 
ing;   Electrical    Engineering:    Electrochemical    Engineering:    Engi- 
neering  Administration:    General    Science:    Geology   and   Geological 
Engineering;     Mechanical     ESiglneerlng:     Mining     Engineering    and 
Melalliirgy:     Naval    Arrhitectu'e.     (In     this     department    graduate 
work     In    aeronautical    engineering    Is    given):    Physics,    with    op- 
llonw  in  Industrial  and  Theoretical  Physics:   Sanitary  Engineering, 
civil    engineering    is    the    broadest    in    scope    of    the    engineering 
professions,   helng   the   parent  stem   from    which   have    diverged    all 
the  other  branches:    but,   even   though   these   have   become   recog- 
nized   as   distinct    professions,    the    Held    of    civil    engineering   still 
remains  so  large   that  no  one  can  become  expert  In    its  whole  ex- 
tent       It   covers    topographical   engineering;    the   building  of   rail- 
rnods.    hnrhors.    docks,   and    other  works   ser\lnc   the.  purposes    of 
rommeree    Rhd     transportation:     municipal    engineering,     including 
the  construction  of  sewers,  waterworks,  roads,  and  streets:  struc- 
tural   engineering.    Including    the    construction    of    bridges,    build- 
ings,  wall.^.    foundations,  and  all   fixed    structures;    b.vdraullc8,   the 
development  of  water   power  and   other  branches. 

Just  as  Civil  Engineering,  which   embraces  outdoor  engineering 

nf  nil    .ff-ts.   Is   the   oldfot    and    earliest   developed    branch    of    the 

""O  Mechanical  Erelneerlng  ranks  next  in  point  of  time 

'nenf  as  the  foun'lMion  of  all  industrial  progress.    It  Is 

liiotion    in    industry. 

'    Engineering  pro- 

........i.s    of    designing    and 

y    'it   the    properties   requisite 

It    alms    to    furnish    a    well 

cl    to  be   ship-builders,   ship- 


designer--,  ship-manager.<,   or  marine   engine   builders,   or   who   de- 
sire  to  enter  allied   industries. 

Columbia  University. 
Mining  Engineering — Tlie  threi-yoai  course  leading  to  the  de- 
cree of  Engineer  of  Mines  is  intended  to  train  men  for  work 
leading  to  the  development  of  mineral  properties  and  the  design 
and  construction  of  mine  plants,  and  management  of  mines.  The 
cour.se  is  necessarily  broad,  comprising  a  wide  range  of  studies  in 
pure   and  applied  science. 

Metallurgical  Engineering— The  primary  aim  of  the  course  lead- 
ing to  the  degree  of  .Metallurgical  Enijineer  is  to  train  students 
for  laboratory,  operative,  or  administrative  positions  in  metal- 
hirgical    works. 

Civil  Engineering— The  three-year  course  leading  to  the  degree 
of  Civil  Engineer  is  designed  to  aftord  as  broad  a  training  in  the 
various  Helds  of  Civil  Engineering  as  is  consistent  with  the  re- 
quirements for  thorough  instruction.  Students  are  required  to 
pursue  a  course  of  studies  covering  not  only  those  subjects  of- 
fered by  the  Department  of  Civil  Engineering,  but  also  those 
matters  relatins  to  the  development  and  use  of  power  offered  by 
the  departments  of  Electrical  and  Mechanical  Engineering. 
Courses  in  the  departments  of  Mathematics,  Mechanics  and  Phys- 
ics form  the  basis  for  the  theoretical  portion  of  the  instruction 
and  the  results  obtained  are  applied  to  practical  engineering 
Wftrk. 

The  course  in  Structural  Engineering  deals  with  the  graphical 
and  analytical  treatment  of  engineering  structures  such  as  re- 
taining walls,   dams,  bridges,    buildings,   arches. 

Hydraulic  Engineering  treats  specifically  of  water  supply  for 
cities  and  towns,  water  power,  irrigation  and  canals  and  the 
details  of  design,  construction  and  management  for  works  of 
these  types,  as  well  as  the  improvement  of  rivers  and  harbors, 
and  the  subject  of  drainage. 

The  theoretical  and  practical  work  in  Railroad  Engineering  is 
of  such  a  character  as  to  make  the  courses  in  this  field  excep- 
tionally complete;  an .  especially  thorough  treatment  of  the  eco- 
nomics of  location  and  operation,  freight  yards  and  terminal 
facilities,  block  signals  and  interlocking,  and  railroad  structures 
Special  provision  is  made  for  graduate  work  in  Highway  Engi- 
neering and  allied  subjects,  designed  particularly  for  men  who 
intend    to    follow    the    practice   of  Highway    Engineering. 

Sanitary  Engineering— The  three-year  graduate  course  aims  to 
include  the  subjects  given  in  the  Civil  Engineering  course  neces- 
sary for  the  sanitary  engineer  and  provides  a  working  knowl- 
edge of  sanitary  science  and  the  sanitary  arts.  The  sanitary 
engineer  must  not  only  be  able  to  design  and  construct  water 
purification  plants  and  sewage  disposal  systems,  but  he  must 
understand  the  chemical  and  biological  processes  upon  which  the 
successful  operation  of  these  plants  Is  based  He  must  not  only 
be  able  to  construct  such  engineering  features  as  will  prevent 
epidemics  and  further  the  l?ealth  and  comfort  of  individuals  and 
communities,  but  he  must  have  a  knowledge  of  bacteriology, 
sanitary    statistics,    and    the    sources    and    modes   of    infection. 

Electrical  Engineering— The  prescribed  course  leading  to  the 
degree  of  Electrical  Engineer  comprises  the  Important  branches 
of' theonfical  and  applied  electricity,  also  the  fundamental  and 
collateral  subjects,  which  have  been  found  by  experience  to  be 
required  bv  the  electrical  engineer  as.  for  example,  physics, 
chemistry,  "  mechanical  engineering.  Including  boilers,  gas  pro- 
ducers engines,  turbines,  hydraulic  developments,  transmission 
devices  and  shop  work,  also  such  general  engineering  subjects  as 
construction   In   wood,  masonry,  iron   and  steel. 

Mechanical   Engineering-The  regular  three-year  course,    leading 
the    degree    of    Mechanical    l^nglneer.    olters 
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thorough  basio 
training  in  the  design,  construction,  manufacture,  and  operation 
of  all  classes  of  standard  and  special  machinery,  and  their  eco- 
nomic application  to  railroads,  ships  mills,  shops,  factories,  and 
power  plants,  as  well  as  in  the  technical  and  executive  manage- 
ment   of    the    manufacturing   and    transportation    industries. 

Chemical  Enqlneerlng-The  courses  leading  to  the  degree  in 
Chemical  Engineering  are  carefully  chosen  with  a  view  to  train- 
ing men  to  develop  and  direct  those  Industrial  and  manufactur- 
ing operations  and  processes  which  are  based  upon  the  applica- 
tion of  chemistry.  The  students  have  the  advantage  of  obtain- 
ing Civil  Engineering  courses  in  Hydraulics  and  Resistance  of 
Materials  Electrical  applications  are  studied  in  the  Direct  and 
Alternating  Current  Laboratories  with  the  electrical  engineers,. 
\  sttidy  of  steam  and  gas  power  machinery,  pumps,  turbines, 
blowers  and  hvdrauUc  equipment  in  the  mechanical  engineering 
laboratories  supplements  the  courses  in  general  physics,  thermo- 
dynamics   and    hydraulics. 

"Cornell  University  The  work  of  the  student  comprises  an  ex- 
tended course  In  mathematics,  mechanics  and  graphics,  and  their 
applications  to  engineering.  The  object  aimed  at  Is  to  give  aa 
thorough  a  preparation  as  possible  for  the  general  purpo-ses  of 
the  profession  in  the  following  subjects:  the  survey,  location,  and 
construction  of  roads,  railroads,  canals,  and  water  works;  the 
construction  of  foundations  under  water  and  on  land,  and  of 
superstructures  and  tunnels:  the  survey,  improvement,  and  pro- 
tection of  coasts,  and  the  regulation  of  rivers,  harbors,  and 
lakes-  the  .astr.o;iom!cal  determination  of  geographical  coordi- 
nates   for    geodetic    and    other    purposes;    the    application     of    me- 
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chanics.  graphical  statics,  and  dtsorlijiiv.-  gi-omt'lry  to  the  con- 
Mtructiun  of  the  various  kinds  of  arches,  sirdrnt.  roofs,  truMiL'x. 
»u»ixii«i<in  iind  faiitil.v.i  bridges;  the  tirainHKr  of  districts,  sew- 
eruKe  of  towns,  and  the  Irrigation  an<l  r.-.l;ilinlnB  "f  iund,  tlie 
desititi.  construvtion.  iipiilicaiion,  and  usi>  .f  hydraulic  and  elec- 
tric Muit.)™  and  steam  enirines;  the  prcparallon  of  drawings, 
plans,  and  rp.TincationK.  and  the  proper  Inspection  and  tests  of 
the  materials  used  in  cor.strucilon.  Instrueiion  is  given  In  engi- 
nrerlnK  economy.  fln;<nce,  and  Jurlsirii.leni e.  The  latter  subject 
deaU  In  iin  elementary-  manner  with  the  ijuestluns  of  easements 
and  servitude*,  and  the  ordinary  prln.  iples  of  the  laws  of  con- 
tracts   and    riparian    rishlit. 

Mechanical     Englnearing    underlie."    n.  .irl.\     all    brunches    of    the 
indUMiries:    its    province    Includes   the    desiRn.    construction,    opera- 
im    enRinea.    sle;tm    turbines,    tjoilers    and 
-,    cas    and    oil    engine-    with    their    auxll- 
ry,   pumpinR   engines,   railway   eipiipineiit. 
.V.   ice-mniiinB    and    refriiterallnK    inachin- 
itinfc    and    ventilation,    machine    tools,    mill 
.    iransniisslon    machinery.        The    work    of    the    nie- 
•  er   includes   the   planning   of   lu^wer  plants  and   fiic- 
i..fie».    ilie  »>;lecti<-n   and   installation   of   their  equipment,    tlie   de- 
vehipment     of    the    systems    of    oper.Uion    and    of     nianufacturlnK 
pn>i-.  r.-.es    and    Ihe    orKan'xation    and   adiiiini-itratlon    of    Industries 
Electrical    Engineering    Includes    the    desli;n.    construction,    opera- 
tion  and    lestiiiK  of   el-i-trical   e<iuipment   used    for   the    generation, 
transinis.iion,  and  utilixation  of  electrical  energy, 

Unlvcralty  of  lllinolt,  College  of  Engineering— The  College  of 
Kneineerinh-  provides  In.siruction  in  uvi  Ive  four-year  currlculuins 
In  •?       '     '        •  <   iimnches  of  enKineerin;;; 

Ar. !  Municipal  and  Sanitary  Englneer- 

\r,  '   tiu-in.ertnt;  inK 

';.ii.nil    Kni:lneerlnK  Physics 
K.i  lu.iv   Civil    KnBinecrlnK 
■..^  l;.iilway   Blectrlcal    KngineerinK 

■  iiii:  Uailway   .Mechanical    Knglneerinc 


University  o'  Michigan,  College  of  Engineering— The  broad  sub- 
ject ol  !-".nKineerini,-  im  luiii  s  the  di.srovery.  conservation  and 
ullllsatltii.  nf  ibi  resources  of  the  edrth.  the  waters  and  the  air. 
l>i.»cover%  in.lii.|.-<  not  only  the  exploration  of  mineral,  timlier 
..,.1  .(.  .  ...I  .  r...,iprces  of  the  world,  but  also  the  experi- 
■f  the  laws  controlling  important  phe- 
Consi'rvatlon  Includes  the  prevention  of 
WH-  «ort«   whether    of   natural    resources   or   in    manufac- 

tur  ~es.      I'tllixatlon    Includes    the   generation    .and    trans- 

mlMloii  .!»   well   us    the  -ictual   application  of  heat,   light  and   elec- 
tricltv    bv    mechanical.    .  l.-itrical    and    chemical     means    to    serve 

'    i-rectlon    of   structures  and    ma- 

Mt  operation  of  all  procisses,   In- 

.....    transi>ortation  or  utilization   of 

In    the    newer    conception   of    Kngi- 

iiust    consider    not    only    the    physical 

profH-rtv    but    also    the    relation    of    the    Industry    to    the    outside 

world.    Including   Its   duty    to   stockholders,   employees,    clients   and 

Ihe  conimuniiy   in  wh'ch   It   is  situated. 

Civil  Engineering  Is  the  oldest  and  liest  known  of  the  englneer- 

'.•es.        it    deals    especially    with    the    design    of    static,    or 

•V   simciures   and    Is  divided   into  several   groups: 

•.   ering,    which    deals    with    problems    of    design 
nai'  steel  for  bridges,  roofs  and  buildings,  masonry, 

fen.  '.iln    and    reinforced    concrett. 

1'  .ring,   which    takes   up   the   problems  of   irrlga- 

ih  '.r  |H>wer  development,  rivers  and   harbors,   and 

•  ■    measurement   of   water  and    design   and    ronstruc- 

-      locks,    wharves,     irrigation     works    and     all    other 

iraullc    construction. 

■•n     Rngineerint;,     which     deals     with     railroads    and 

■  'nsfKjriatlon:    the    location,    construction,    main- 

and    also   the    history   and   economics    of   tnins- 

•  ring,    which    deals    with    the    design    and    con- 
works.   sewerage,   water   purification    and    .«ew- 
nnd  with  all   matters  related   to  public  sanlta- 
riany   opportunities    for   advanced    work  and    re- 
iong  the  line  of  prevention  of  disease  by   the   proper  con- 
:.   and   ojieratlon   of  .engineering   structures. 
MuiiUi|ial    Kneineering.    which    deals    with    the   deslKn.    conalruc- 
tlon  and   maintenance   of  paving,   sewers,   sid. -walks.   .«treet   draln- 
wat.r\\"rV>    ind  other  municipal  public  wcr'.  ^'^  con- 

ning   III-  ir    .  .n.-tructlon    and    operation,    the    i  -n    and 

..^.ring   oiii     .1    .uies  and   villages,   and    the  constr;, -l   regu- 

lallon   of   street    railways   and    other   utilities. 
tli^bway    Engineering,    which    deals    with    the   design    and    con- 
iction  of  roads  and  pavements,  the  chemical  and  physical  prop- 
i-s   of  construction    materials    and    the    testing   of   stone,    brick, 
oil.   asphalt    an.'     .ther    materials    used    In    road-buildlnf. 

Mechanical     Engineering    is    the    branch    of    engineering    which 
deals   with    the  problems   of  the   manufacturer.     Mechanical   Engi- 
neering  r.aiuraliy  divides  itself   into    the   following  groups: 
Steam    Power    Engineering    deals    with    the    design,    construction 
'  and  operation  of  the  various  forms  of  prime  movers  using  steam 


as    the    motive   power   and    their  upplicuUon    in    the    nu.ilern    i>o«er 
house 

Internal-Cointiustion  KngUK-ering  .-ouhlders  tlie  application  of 
the  gas.  oil  nnd  gasoline  <  iigiiie  In  the  development  of  iiowei 
It  includes  the  deiilgn.  coiiNlruetion  and  openillon  of  the  various 
fcrnis  of  internal-combustion  ei.Klnes.  also  ilie  use  of  the  vuri..u» 
ty|H>»  of  gus  producers. 

Hydro -Mechanical  Engineering  deal>.  with  the  deblgn.  construc- 
ilon  and  Instuilntlon  of  the  various  (..iiiis  of  water  »lieel»  and 
water    turbines. 

Heullng.  Ventllatinr  and  Itefi  Igerailni;  l-.iiKineering  ileuls  with 
Ihe  Ihwry.  design  and  operation  if  heailni:.  veiilllalInK  and  re. 
frigeratlng  plants.  .Special  stress  Is  laid  uiKjn  Ihe  applications 
of  healing  and  ventilation   In  nrchlti-ciural   work 

Automobile  EnKlnecrlng  co  era  the  tfeneml  principles  of  oiM-ru- 
tion.  the  theopi-  anil  design  of  th.-  engine  and  the  .ilher  chassis 
ur.lu.  and  lal>oraiory  nnd  riKid  tests  of  the  various  comixmeni 
im'ls  of  the  iiutomoliile  or  of  the  complete  iiutonioblle   llself. 

Industrial  hrnglneering  Is  pnivideil  for  those  who  wish  Io  pre- 
pare for  th.-  business  side  of  th.-  nianufacturlnK  plant  or  who 
wish  to  f..ll..w  th.-  pr.ifesslon  of  proilui-llon  engineers 
Electrical  Engineering  Is  sub-divided  a.^  follows: 
Electric  I'.iwer  Engineering  deals  with  the  theoretical  and  pric- 
llcal  phas.-s  of  imwer  gem-ration,  distrlbulion,  and  utIliaatUn. 
together  with  the  design  and  construction  features  of  the  a|>- 
parntus  applicable  thereto,  and  among  specific  appllcnIlonH  Is 
rludled  in  its  relations  to  electric  railways,  lighting,  power  plants, 
t-eneratois,  and  motors,  and  the  service  of  the  public  In  Its 
economic  and  ethical  asiwctj. 

Electrical  Communication,  dealing  with  the  Irunsmisslon  of 
signals  and  of  speech  by  electrical  means  with  and  without  wires. 
is  the  oldest  branch  of  electrical  engineering  and  Includes 
telephony,  telegraphy,  electric  signalling  and  radio  communica- 
tion. 

Illumination  Engineering  deals  with  the  many  and  varied  spe- 
cial prolilems  arising  in  relation  to  the  production  and  ullllzntlon 
of  light,  economically  and  In  accordance  with  correct  principles 
..f    physics,    physlo'ogy.    iisychologj-,    art    and    architecture. 

Chemical  Engineering  treats  of  tlie  operation  and  control  of 
ihose  Important  Industrial  operations  In  which  eh.-mlcal  prwesses 
plav  a  vital  part.  .Ml  metallurgical  operallons  which  involve  melt- 
ing or  even  heat  treatment  of  metals;  the  manufacture  of  hy- 
draulic c.menta,  clay  products,  and  glass;  the  acid  and  alkali 
Induslrle.-^;  .  lectromelnllurgy ;  all  processes  connected  with  the 
utilization  of  fuel  by  combustion,  •:>r  destructive  distillation  to 
form  gas  coke,  and  lar:  the  processes  of  water  purlllcatlon;  the 
relining  of  the  fats  nnd  oils  and  tl.elr  manufacture  Into  soap, 
paint  nnd  varnish;  the  manufacture  of  sugar,  paper  pulp  and 
paper,  and  expkisivcs;  the  bleaching  and  dyeing  of  cotton,  wool 
and  silk  arc  illustratlon-i  of  the  large  Industries  which  Involve 
ch.  mlcal  engineering. 

Marine  Engineering  embraces  the  design,  construction  and 
operation  of  ships  and  other  llratlng  structures,  nnd  the  machln- 
.ry  appertaining.-  thereto,  and  to  th.-  auxiliary  "onslructlon  of 
.Irvdocks   and    wharves. 

Aeronautical  Engineering  embnicea  the  general  theory  of  aero- 
dynamics, the  ,l.-si;;n  and  coiistrucllon  of  airplines.  balloons,  etc.. 
and  qu.-:<tlons  r.-latlng  to  i-nglnes  .ind  propellers  for  air  craft. 

Stevens  Inatltjtr  of  Technology— Th.-  l.-rm  mechanical  engineer- 
ing la  used  In  its  broad..8t  sense  lo  Include  instruction  In  Elec- 
trical.  Civil,   and   other  branches   of  Engineering. 

Princeton  University— I'ourse  In  civil  Engineering;  Subjccta  In- 
cludiil    are: 


\'     ■          '  ■  - 

(leologv 

Railway    engineering 

.Structures 

{                      .:  drawing 

H.vdraullcs 

W'alt'r    (lower 

s  and   meclianlcs 

Cniicret.-   constructions 

Kallway   economics 

..f  materials 

Munli-lpal    engineering 

i-sign 

Wal.-r  supply 

I-;i.  .  tr,.  :ii   .-nglneerlni: 

S.-w.-rag.- 

Hi-at    .-oKln.-s 

i;as    .-ngines 

Rensselaer  Polytechnic  Initltute — Civil  Engineering  Instructlor 
Is  given  In  the  design,  location  "and  construction  and  superin- 
tendence of  punlic  works,  such  as  railways,  canals,  water  works, 
sewerage  systems;  the  design,  ci.nstruclion  nnd  management  of 
mills,  iron  works,  steel  works,  hydraulic  plants,  electric  plants, 
chemical  works,  the  design  and  construction  of  buildings,  roofs. 
arch  bridges  of  stone,  concrete  nnd  steel,  girder  nnd  truss 
bridges,  cantilever,  draw  and  susp.-nslon  bridges;  the  design,  con- 
struction nnd  use  of  wind  m.iiors.  h.vdraullc  lootors,  electric  mo- 
tors, gas  engln.-s  and  various  kinds  of  steam  engines;  the  design, 
copstrucllon  an  I  use  of  machin-s  In  general  and  the  determination 
of  their  efnclency;  the  selection  and  test  of  materials  used  in 
construction;  the  melallurg}-  of  Iron  and  steel;  mineralogy-  and 
geology;  the  determination  of  latitude,  longitude  and  time;  and 
the  aurvcy  of  mines  and  of  rivers,  lakes  and  harbors,  and  the 
direction  of  their   Improvement*. 

Mechanical  Engineering- The  course  prepares  the  student  for 
the  cinsiructlon  and  orx-ratlon  of  power  plants  and  plants  for 
manufacturing  purposes,  the  design  and  construction  of  steam 
engines,   steam    turbines,    boilers,    gas    engines,   automobiles,   aero- 
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planes,  engineering  structures,  marine  ensines,  ships,  hydraulic 
installations,  hydraulic  motors,  and  pumps:  the  management  and 
operation  oi  electric  machinor>-  for  direct  and  alternatine  current, 
transmission  and  dl^;iribuiion  of  electricity,  the  methods  of  irans- 
mlttinK  and  tr.insforming  motion  of  various  liinds;  the  care  and 
management  of  shops,  as  «ell  as  the  methods  of  shop  practice; 
the  use  of  surveying  inslruujcnts  and  making  the  surveys;  the 
construction  of  mechanical  drawings  for  niai-hines  and  framed 
structures;  the  use  of  gears;  the  metaliurj;y  of  iron  and  steel: 
the  design  of  heating  systems  and  refriger.Tting  plants;  the  de- 
termination of  efllcicncy  of  heat  engines  and  other  machines; 
the  open-.tion,  care  and  test  of  various  forni.s  of  apparatus,  mate- 
rials and  machines;  the  methods  of  malilng  engineering  investi- 
gntloii-*  and  the  g..neral  methods  of  conducting  engineering  opera- 
lions  inc'uding  the  writing  of  speciticntions  and  contracts,  the 
making  of  estimates,  the  keeping  of  costs  and  the  management 
of   men. 

Electrical  Engineering— The  design,  operation,  tostmg  and  ap- 
pllcati..n'<  of  direct  and  alternating  current  machines  Including 
g,.nerators.  motors,  frequency  changers,  rotary  converters,  trans- 
formers, switchboards,  and  other  appliances:  the  design,  con- 
struction, equipment  and  complete  tests  of  all  classes  of  power 
house  machinery;  hydraulic  power  developments:  the  design  and 
construction  of  underground  and  overhead  systems  for  the  trans- 
mission of  electrical  en  rsy  and  it.-.  disirilniUon  for  light,  heat 
and  pjwer  purposes;  electric  railway  systems  including  their  lay- 
out road-bed.  track  and  line  construction,  car  equipment  sand 
"Ignnl  svstems:  the  .ipplication  of  arc  and  Incandescent  lamps  to 
interior  "lighting  systems,  telephone  and  telegraph  systems  in- 
cluding switchboard  and  lin-.-  construction;  storage  batteries:  ap- 
plication of  elecrtlclty  to  chemical  processes;  the  selection  and 
..sts  of  the  various  materials  used  in  electrical  enelneenng;  he 
preparation  of  speciflcati-^ns.  bills  of  material  and  contracts,  he 
operation  of  electric  light  and  traction  companies  including  the 
d^r^mlnatlon  of  operating  costs  and  the  establishment  of  rates 
and    schedules. 

Ventilation  System  for  Foundry 

Engineers  and  contra.tors  are  often  called  upon  to  includo 
ventilation  in  their  building  plans  and  in  such  case  care 
should  be  taken  to  provide  ventilators  that  have  the  requisite 
pnlling  capacity  to  thoroughly  ventilate  under  the  specific 
conditions  which  obtain  in  that  particular  factory,  foundry, 
or  whatever  it  may  be.     In  some  instances  it  is  necessary 

to  install  fans  which  work  in  con-     ^ — , 

junction  with  the  root  ventilator-^ 
in  forcing  a  prompt  carrying  off 
of  offensive  smoke,  gas  or  acidous 
fumes.  The  building  may  need 
few  or  many  ventilators.  It  may 
require  ventilating  flues  connect- 
ing with  the  vents,  and  fans  to  lift 
the  lower  strata  of  heavy  air,  giv- 
ing the  fresh  air  and  vitalizing  oxy- 
gen a  chance  to  get  to  the  worK- 
men.  It  makes  a  difference  wheth 
er  the  roof  is  flat,  of  saw-tooth 
construction  or  plain  gable  of  va- 
rious pitch.  The  vital  point  is  to 
get  the  requisite  number  of  venti 
lators  installed  In  a  position  where 
they  will  do  the  most  good  consid- 
ering the  interior  conditions — 
number  of  men  employed,  amount 
of  smoke  and  gas  fumes  to  b^ 
taken   care   of. 

An    Interesting   example    of    ven- 
tilation   Installation    is    illustrated 
In     in     the     accompanying     view     of     the 
I.Adish   Prop   Forge   Co.,   of   Cudahy.   Wis. 
which   the   ventilators   are   shown 


tons  of  fabricated  structural  steel  were  contracted  for 
throughout  the  United  States,  equivalent  to  50  per  cent  cf 
the  entire  capacity  of  the  bridge  and  structural  shops  of  the 
country.  During  the  first  six  mouths  of  1920,  the  total  ton 
nage  contracted  for  was  779,200  tons,  equivalent  to  72  per 
cent  of  capacity. 


Personals 

James  A.  McVittle,  formerly  city  auditor  of  Richmond.  Calif., 
has   Ix'en   ai  pointed  city  manager. 

Frank  E.  Phelps,  Joseph  K.  Evans  and  C.  K.  HoUingsworth  have 
organized  the  I^helps  Construction  Co..  of  Ogden.  Utah,  and  will 
engage  in  a  general   engineering  contracting  business. 

Ernest  R.  Erickson  has  resigned  his  position  as  civil  engineer 
with  the  Mlnnesot.T.  Steel  Company  at  Morgan  Park  to  engage  in  a 
general  practict-  of  civil  engineering  with  offices  .at  Duluth.  Minn. 

Frank  B.  Jamison  of  Atlanta.  fJa..  William  li.  Hallowell  of 
Montgomery.  Ala.,  and  David  W.  \V.  Fuller  of  Montgomery,  have 
organized  the  Jamison-Hallowell  Construction  Co.  of  Montgomery 
and  will  engage   in  a  general   contracting   business. 

Prof.  S.  C.  Shipley,  for  13  years  associated  with  the  fniverslty 
of  ^^innesota  engineering  department,  has  annnuneed  his  ao- 
C'-ptance  of  a  professorship  at  Roberts  College.  Constantinople. 
Turkey.  Frof.  Shipley,  who  has  ln-t-n  in  charge  of  the  mechanical 
engineering  shops  at  the  university,  will  take  charge  of  the  shops 
at  Roberts  College.  He  and  his  family  will  leave  Minmapolis 
Aug.   1,  sailing  for  Turkey  on  Aug.  11. 


Industrial   Notes 

The  National  Pressed  Sti  el  Co..  of  Massillon.  O..  makers  of 
steel  lumber  sections  and  standard  strip  steel,  have  announced 
the  opening  of  the  following  district  offices;  Baltimore,  Md..  504 
Lexington  bidg..  Beverley  W.  Blake,  district  manager;  Boston. 
Mass.,  201   Devonshire  St..  Walter  .M.  Jackson,  district  manager. 

R.  C.  Trig,  formerly  with  the  Berger  Mfg.  Co.,  of  Canton,  O.. 
has  associated  himself  with  the  National  Pressed  Steel  Co.,  of 
Massillon.  O..  as  chief  engineer  of  the  sales  promotion  department. 
Mr.  Trig  has  been  associated  with  the  development  of  steel  lumber, 
sections  since  they  were  Hrst  introduced  to  the  l)uilding  industry. 

The  Parker  Motor  Truck  Co..  Milwaukee.  Wis.,  announce  the 
closing  of  a  contract  with  the  Wilson  &  Vevera  Corporation.  1482 
Broadv/av.  New  York  City,  involving  the  distribution  of  2.000 
trucks  The  Wilson  &  Vevera  Corporation  arc  jobbers  and  will 
represent  the  Parker  line  in  eight  Eastern  States.  Pcilers  will 
immediately  be  established  in  principal  cities,  and  truck  deliveries 
will  start  Aug.   1. 

The  Parsons  Co.,  manufacturers  of  trench  excavating  machinery, 
with  main  offices  and  works  at  Newton.  Iowa,  has  opened  a  com- 
pletelv  equipped  i)ranch  office  in  Suite  1211  Lumber  Exchange  BIdg.. 
11  South  La  Salle  St.  Chicago.  111.  The  Chicago  tarrltory  includes 
at  the  present,  the  entire  states  of  Michigan.  Illinois.  Indiana  and 
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Alpir.a    Ventilator    In 


foundry  of  the 
The  building  on 
was  constructed  by  Klug 
&  Smith,  contracting  engineers.  Milwaukee,  Wis.,  who  also 
Installed  the  ventilators.  In  the  old  building,  where  fur- 
naces were  formerly  located,  the  air  was  so  dense  with  gas 
and  smoke  that  employes  were  working  under  the  greatest 
difficulties.  The  ventilators  were  Installed  before  the  build- 
ing was  completed  and  from  the  time  the  furnaces  were 
started  the  smoke  and  gas  fumes  were  quickly  carried  off 
and  th'  kept  clear,  and   the  men  are  now  working 

under  '  which  meet   the  approval  of  the  Wisconsin 

State  Induitriai  Commission. 


stallation    in    (-ounary    ol    Ladish    Drop    Forge     Co..    Cudahy,   Wis. 

Ohio    and  the  ..astern  section  of  Missouri.     The  office  is  in  charge 
of  Mr.  James  McElroy.  central  district  sales  manager. 


Trade  Publications 


Fabricating  Shops'  Contracts. — The  records  of  the  Bridge 
Biiilrtera  \-  Structural  Society,  from  reports  collected  by  Ht 
secretary,  show  that  during  the  month  of  June.  1920.  90,400 


Tiie  following  trad.-  publications  of  int. rest  to  engineers  and 
contractors    ha\e    been    issued    recently:  ,  ,,     ^     v        kr 

Hammers— David  Maypolls  Hammer  Co..  Norwich.  N.  >.  6b 
page  vest  poi-ket  size  catalog  of  the  principal  varieties  of  hammers 
made  by  this  company.  Also  contains  tabular  matter  and  In- 
formation of  int.  rest.  .      r^ a     -o    r.<.<ro 

Brass.— Biidgcport  B-ass  Co.,  Bridgeport,  Conn  A  '»  Pafe 
brochure  giving  a  brief  history  of  the  ancient  art  of  brass  making 
,-ind   Its   rtrlv   method    of   production,   and    contrasting   these   with 

'''\torfge'p.a'nrVr'"sand,  Gravel.  Etc.-VVeller  Manufacttjrlng 
Co  Chlr.apo  .12  page  bulletin  devoted  to  Wellcr  storage  plants 
and  pqulpmtnt  for  storage  and  unloading  sand,  gravel,  cement,  etc. 
Contains    Illustrations    of    Interesting    Installations    on    construction 

^"''Derricks.  Hoists,  Etc.— Dobbic  Foundry  &  Machine  Co  Niagara 
F*all3  N  Y.  176  page  catalog  illustrating  and  desclblng  steel 
and  wood  derricks  and  derrick  parts,  electric  hoists  steam  hoisting 
engines,  shears  and  shears  blocks,  motor  plows,  horse  and  hand 
power  hoisting  equipment,  etc. 
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Road    und  Streets  Monthly  Issue 

ENGINEERING  -'-^  CONTRACTING 

PubliiliMl  by  Enginect..  ^    >'/-    CuntractiDf  PublUbing    Co^    MS    Soutb    Dtmrhoru    Su    Cbkat<»- 

HalbSIT  p.  Gillette,  Iresuicnl^nJEJUor  Lewis  S.   Louhl,    VuePrttuienl  anj  deneriil  Uanat*' 

New  York  OtK^x^-  701  Woolworth  Bldg  ,  Ricbard  E.  Biown.  EatUrn  Mamifer 

Cleveland  OfiB  e:  Roora  413  Engiaeere*  Bldg.,  Lto  Eblbbit.  Atanatet 

The  four  rotated  special  monthly  issues  and  4  quarterly  i»sues  of  E.  &  C-  (52  in  all)  entirely  cover  the 
avil  engineering  and  cont^a'•^lf■  ■  ».-t.1  jt  $4.00  a  year.  Any  one  of  the  four  special  monthly  itsuea 
may  be  subscribed  for  as  a  •  $1.00  a  year.       The  special  quarterly  issues  relate  entirely  to 

foreign  engineering  and  construcliuii  practice.  The  arlicia  in  the  first  two  issues  of  each  month  com- 
pletely cover  the  municipal  engineering  and  contracting  field.  The  articles  in  the  first  and  fourth 
iuxies  of  each  month  completely  cover  county  engineering  and  highway  engineering  and  contracting 
The  articlu  in  the  3rd  and  4th  issues  of  each  month  completely  cover  steam  and  electric  rai'way 
location,  design  and  construction.  See  the  "masthead"  on  the  first  page  of  the  Weekly  News  Section 
for  information  about  our  weekly  contract  news. 


Roadt   and    Streets— lit    Wednesday 

la)   Roads  ic)   Sircrt  Cleaning 

(b>   8tr«eU  Id)    UuDlclp&l    Ulsc«llanls« 

•  •)    Idsnac^ment    and    Office 
System 

Waterworks  and  Hydraulics — 2nd  Wednesday 


(a)   Waterworks 
tk)  Sewers  and  Sanl 
tatlon 

•  e)    Management   and   Office 
System 


(C)   Irrigation  and  Drainage 
(d)   Power   and   Pumping 


Railways    and    Escavation — 3rd    Wednesday 

la)    Elcavmtlon  <rl    ij^itrrlrm   aatl    I'ne 

lb)     Management    and         id>    Htram    Hallwaya.    Con- 

Offlce     Hystem  slructlon  and  Halntenaace 

le)     Electric    Railway    Conetructlon 
and    Maintenance 

Buildings    and    Struclures^-4tk   Wednesday 

'St    Buildings  <d>    MlBCellaaeous   Structuree 

<b>    Bridgpi  <e)    Properties    of     Materials 

(C)   Harbor  Siructurss       i(l   Management    and    OSoa 
Systrre 


CoprrXghU    ISM.    by    the    KnciMeitBg  aaj    OoBttacttac    PabUahlag    Ceavaay. 

M-mtvr     Audit      Bur.uu     of     ririulntl.n..        M.  !ul  .  r      .v-.-o,  lut^.l      llu-ln.iu     Pui.,TS,     Inc. 
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The   Reason  for  California's   Cur- 
tailment of  Road  Work 

The  .state  of  California  has  greatly  curtailed  its  road  build- 
ing, mainly  because  of  inability  to  sell  its  i^^  per  cent  hlsh- 
«a>  l>onds  at  par.  but  partly,  we  judge,  for  other  reasons. 
The  richer  counties  in  the  state  might  purchase  hiRhway 
boitds  in  sufficient  amounts  to  permit  the  building  of  their 
ailotment  of  improved  road  mileage.  But  before  half  the 
total  mileage  originally  contemplated  under  the  J20.iiOii.(iOii 
appropriation  had  been  built,  the  entire  appropriation  would 
be  exhausted,  for  road  costs  have  doubled  since  that  appro- 
priation wa.s  made.  The  result  would  probably  be  that  the 
poorer  counties  would  get  little  or  none  of  the  appropriation. 
and  might  not  be  able  to  get  the  richer  counties  to  vote 
with  them   for  an   additional   appropriation. 

If  this  Is  the  condition  it  is  well  that  road  construction 
ha."  been  curtailed  in  California  until  there  can  be  a  refer- 
endum vote  taken  on  the  question  of  raising  the  bond  Inter- 
e»r  rate. 

The  opinion  Is  e.xpressed  by  "Motor  Ijind"  that  "on  the 
V  hole  It  does  not  appear  to  be  bad  judgment  to  reduce  the 
amount  of  highway  construction  (in  California)  for  the  pres- 
« ni  until  conditions  improve  as  to  cost  of  labor  and  mate- 
rial."    With  this  conclusion  we  do  not  agree. 

Wen  who  have  studied  prices  and  price  changes  mo.Ht  care- 
tully  are  practically  unanimous  in  the  belief  that  construc- 
tion material  prices  will  not  recede  greatly,  if  at  all.  for 
many  years,  and  that  construction  wages  will  rise.  If  confi- 
dence is  to  be  placed  in  economic  expert.s.  no  plan  of  gen- 
eral construction  curtailment  is  justifiable  on  the  ground 
that  construction  costs  will  recede  with  sufficient  rapidity  to 
warrant   waiting. 

We  realize  that  bidding  prices  on  construction  have  fre- 
quently been  extremely  high,  perhaps  unreasonably  high  at 
times.  When  this  occurs  it  behooves  tho  cnEineers  to  con- 
fer with  the  contractors  in  order  to  asc'-rt.Tin  whether  speci- 
fications and  contracts  mav  not  be  so  amended  as  to  reduce 
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tlie  risk  assumed  by  contractors.  Time  limit  clausea  are 
particularly  In  need  of  modin<ation.  as  a  rule.  Wherever 
practicable,  change.s  In  wage  :ind  price  levels  should  be  pro- 
vided for  In  the  contract,  so  as  to  relieve  the  contractor  of 
the   risk    Incident    to   unforeseen    rises    in    prices   and    wages. 

The  Outlook  for  Improved  Freij^ht 
Conditions 

If  lesourcefulnesB  and  i  nur.i^:.-  an-  allowed  to  master 
precedent  and  timidity,  there  shoulil  be  no  further  curtail- 
ment of  road  Improvement  in  America,  except  such  curtall- 
I'lent  as  li  necessary  because  of  lack  of  freight  cars  or  of 
laborers  We  look  to  see  rapid  Improvement  In  respect  to 
car  supnly.  By  the  aggressive  action  that  nillways  arc  tak- 
ing to  Veer  all  cars  moving,  partiiulnrly  open  top  cars.  It 
will  be  <si-lly  possible,  as  Daniel  WiUard  has  polnteil  out.  to 
iiicreaso  freight  car  mileage  from  the  2.Tmlle  dally  average 
of  the  year  1919  to  the  27mlle  avenigi-  of  l!Mfi  Mr.  Wlllard 
goes  fiirlliei  and  says  that  a  .tOmilf  dully  avemge  Is  within 
easy  attainment.  Being  president  of  one  of  our  great  rail- 
way Fystems.  the  B.  &  O..  be  probably  knows  what  can  bo 
accomplished. 

Car  mileiige  for  the  past  three  months  has  been  below  nor- 
ir.al.  p'^rhnps  not  more  than  20  miles  per  carday.  Rvcn  a 
30  per  cent  Increase  will  be  extremely  helpful. 

The  fnci  that  the  railway  unions  are  apparently  satisfied 
tvllh  the  Increased  wages  that  have  Just  been  awarded  to 
them  should  not  be  overlooked  In  this  connection.  Satis- 
fied workmen  unnuestlonahly  do  belter  work,  and,  after  all. 
the  efficlencv  of  the  railways  depends  largely  upon  the  de- 
gree of  content   of  the  2.000.nO(i  railway  employes. 

After  Sept.  1  the  Government  will  cease  to  guarantee  the 
ret  earnings  of  the  railways,  aiicl  that  in  itself  will  stimulate 
railway   managers   to  operate   as   efllriently  as   possible. 

The  Interstate  Commerce  Commission  has  just  granted  In- 
rri'.i<'<-s    in    freight    and    passenger    rates     ihus    enrouraglng 
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railway  operators  and  owners   to   increase  transportation  ef 

Ail  in  all.  the   outlook   (or  improved   transportation  is   ex- 
ce".lent. 

Learned  Ignorance 

The  recent  enormous  rise  in  ^"""""^'"'J.  P'■'':^^i'"'i  'l?^ 
consequent  struggles  to  secure  corresponding  inc.eae^^n 
income  have  resulted  in  an  unusual  amount  ot  d'^^'f^. JJ 
about  economic  principles.  Nearly  every  P--"  ^f '°";'j;,f;; 
and  many  a  man  who  has  never  be  ore  written  for  pub hca 
Uon.  has  had  his  say  on  one  or  all  phases  of  «he  s^"^J^«„ 
It  would  be  comical,  were  it  not  so  serious,  to  obser^^e  the 
assurance  with  which  nearly  all  editors,  for  examp  e  discuss 
the  subject  ot  price  changes.  Theirs  is  ^7"^°"  >  ';.^"^; 
surance  that  springs  less  from  deep  knowledge  than  fion, 
belief  in  their  ability  to  solve  almost  any  economic  prob- 
iems  oif  hand,  a  belief  that  is  born  ot  the  prevalent  concei 
of  the  average  "educated  man."  As  an  example  of  this 
learned  ignorance  we  quote  the  following  from  a  recent  edi- 
torial in  a  technical  periodical: 

Econcmic  l..ws  arc  not  roduciblo  to  m.-.lhcmat!cal  fo'^ula- 
for  the  human  element  enters,  particularly  as  to  the  lensth  of 
im  ^involved  In  the  economic  results  workin,.  out.  For  Instanoe 
uTt  now  the  people  or  a  majority  of  the  people,  are  charged  with 
■•«t™vt«ancc  "  but  economics  cannot  work  out  a  formula  show- 
In"  how  many  months  will  be  required  for  the  people  to  mend 
their  ways 

"Economic  laws  are  not  reducible  to  mathematical  form- 
ulas." we  are  told.  Not  all  the  laws  of  any  science  are  ex- 
pressible as  formulas,  but  there  is  no  science  that  does  not 
have  some  definitely  quantitative  laws,  and  therefore  laws 
that  are  expressible  as  formulas.  Yet  the  editor  who  wrota 
the  above  quoted  paragraph  wrote  it  as  part  of  a  long  dis- 
cussion of  present  economic  conditions,  unaware  that  hr^ 
very  effort  to  show  his  wisdom  could  readily  be  used  to  prov; 
his  Ignorance. 

There  is.  of  course,  one  redeeming  feature  about  such  dis- 
plays of  ignorance  on  the  part  of  so-called  educated  men.  It 
Is  perhaps  better  that  they  express  erroneous  opinions  than 
to  express  none  at  all  as  to  the  causes  of  high  prices  and 
the  like:  for  ultimately  they  are  apt  to  learn  the  true  causes 
of  effects  that  arouse  their  interest.  Yet.  is  it  not  rather  dis- 
quieting to  observe  the  cocksureness  of  non-sperialists  about 
subjects  that  require  prolonged  special  study?  Does  it  not 
indicate  a  fundamental  detect  in  our  educational  methods 
when  most  "educated"  men  are  so  little  given  either  to  long 
study  of  any  economic  problem  or  to  respect  for  the  opinions 
of  those  who  have  devoted  much  time  to  the  matter?  Have 
not  our  college  professors  laid  too  much  stress  upon  the 
ability  of  a  college  graduate  to  "think  for  himself."  and  too 
little  stress  upon  the  fact  that  no  man  is  apt  to  think  cor- 
rectly until  he  has  thought  long  and  hard?  Is  there  not. 
also,  a  prevalent  belief  that  merely  to  know  the  methods 
of  logic  is  to  possess  a  logically  trained  mind? 

The  fact  is  that  knowledge  of  the  methods  and  principles 
of  a  .Hclence  gives  no  complete  command  of  that  science. 
until  there  is  added  thereto  a  training  sufficiently  long  to 
habituate  the  reasoner  to  use  those  methods  and  principles 
almost  intuitively.  It  is  the  general  lack  of  adequate  train- 
ing that  accounts  for  most  of  the  errors  of  "educated"  men. 
This  is  often  disclosed  by  the  celerity  with  which  they  ac- 
knowledge an  error.  When  this  is  so.  their  error  is  clearly 
the  resul'  of  lack  of  skill  in  reasoning  and  not  of  lack  of 
knowledge  of  how  to  reason. 

Listen  att«-ntively  to  the  conversation  of  almost  any  man 
on  a  subject  in  which  he  has  not  specialized  and  you  will 
ordinarily  not  listen  long  before  you  hear  a  generalization 
that  Is  not  true  because  it  Is  ton  broad.  Thus  you  may  hear 
It  said  that.  "Oreat  Inventions  are  always  very  simple." 
Simple  Is  the  opposite  of  complex,  yet  who  would  not  under- 
take to  prove  by  example  that  there  are  at  least  a  few  great 
Inventions  that  are  complex?  The  fact  is  that  there  are 
many.  But  a  man  untrained  In  reasoning  by  induction  often 
does  not  take  the  time  even  to  review  in  memory  all  the  in- 
ventions of  which  he  has  knowledge,  so.  reasoning  from  ;i 
few  great  inventions  that  are  simple,  he  falsely  generalize.^ 
that  all  great  Inventions  are  simple.  It  was  this  sort  of 
carele-  :  thinking  that  led  the  editor  above  quoted  to  say 
that  "Economic  laws  are  not  reducible  to  mathematical  form- 
ulas." 


Lessons  from  Engineering  Council 
for  the  New  Federation* 

Two  questions  which  are  bound  to  enter  the  mind  of  auy 
engineer  considering  the  pros  and  cons  of  the  Federated 
American  Engineering  Societies  are  these:  "If  Engineering 
Council  is  a  success,  why  should  the  proposed  Federation  sup- 
plant it?  On  the  other  hand,  if  Engineering  Council  is  a 
failure,  why  should  the  Federation  be  organized  along  lines 
so  nearly  parallel?"  Undoubtedly  these  thoughts  were  in  the 
minds  of  many  delegates  to  the  organizing  conference  held 
last  month  in  Washington,  even  it  they  were  not  directly 
stated  on  the  floor,  for  at  least  three  very  influential  dele- 
gates spoke  in  defense  ot  Engineering  Council,  denying  iti 
ineffectiveness,  yet  explaining  why  it  had  not  attained  full 
measure  of  succes. 

It  should  be  immediately  pointed  out.  however,  that  the 
second  question  involves  detailed  information  ot  the  consti- 
tution, organization  and  personnel  of  both  the  Council  and 
the  Federation—upon  inquiry  it  may  be  established  that  the 
two  bodies  are  fundamentally  different  and  the  premise  stated 
in  the  query  therefore  entirely  unjustified.  Such  an  investi- 
gation is  not  the  present  object;  it  is  rather  to  inquire  into 
the  reason  why  Engineering  Council  did  not  attain  its  ex- 
pected amount  ot  influence  This  known,  some  ot  the  reefs 
and  shoals  along  the  course  ot  the  new  organization  will  be 
charted,  and  a  voyage  steered  accordingly. 

Engineering  Council,  it  will  be  recollected,  is  the  child  of 
the  United  Engineering  Societies,  which,  in  turn  was  formed 
by  the  four  so-called  Founder  Societies— Civil.  Mining.  Me- 
chanical and  Electrical  Engineers— and.  quoting  their  official 
literature  is  an  "organization  of  National  Technical  Societies 
ot  America,  created  to  provide  for  consideration  of  matter- 
of  common  concern  to  Engineers,  as  well  as  those  of  public 
welfare  in  which  the  profession  is  interested,  in  order  thai 
united  action  may  be  made  possible."  The  American  So- 
ciety tor  Testing  Materials  and  the  American  Railway  Engi- 
neering Association  are  also  member  societies.  The  execu- 
tives of  each  ot  the  member  societies  appoint  representa- 
tives, who  have  subdivided  their  number  into  various  com- 
mittees, 'he  personnel  ot  which  do  whatever  is  done  along 
their  delegated  line  of  activity.  Their  funds  have  been 
meager,  being  limited  to  some  $13,000  annually  contributed 
bv  the  member  societies.' 

Well  informed  engineers  have  characterized  Engineering 
Council  as  an  imposing  body  which  did  nothing.  This  is 
doubtless  too  harsh  a  criticism,  for  the  Council  has  done  :. 
great  deal  of  good  work— much  of  it  in  a  pioneering  way.  by 
trial  and  error.  Yet  unquestionably  there  has  not  been  the 
activitv  in  any  line  that  was  expected  nor  hoped.  By  its 
mode  of  organization  about  all  it  could  do  was  to  start  the 
ball  rolling  along  a  desired  path,  and  it  had  no  means  of 
reaching  out  into  the  great  body  of  engineers  in  this  country 
to  get  them  behind  the  ball  and  keep  it  rolling  faster.  Con- 
seouentlv  and  naturally  it  settled  back  into  rest. 

In  other  words,  the  insurmountable  defect  in  Engineering 
Council  was  its  lack  of  connection  with  the  "rank  and  file." 
All  its  admitted  shortcomings  can  be  ascribed  to  that  one 
fact.  The  individual  engineer  knew  very  little  about  Engi- 
neering Council— he  had  no  part  in  its  actual  orsanization 
beyond  his  collective  urge  that  engineers  organize  nationally 
for  economic  ends.  If  he  knew  anything  at  all  about  Engi- 
neering Council,  he  probably  felt  that  it  should  actively  prose 
cute  welfare  work  without  any  further  help  from  hinr  was  ii 
not  the  body  of  men  selected  to  do  that  particular  job?  B.- 
ing  thus  built  from  the  top  down,  it  had  an  imposing  hea.l. 
but  lacked  a  numerous  body  of  men  intelligently  interested 
in  its  aims.  Lacking  this,  it  lacked  the  necessary  funds  even 
to  operate  effectively,  let  alone  to  sustain  and  widen  the  in- 
terest. Oonsenuently  only  the  close  insiders  actually  knew 
what  those  at  the  head  were  doing,  or  what  difficulties  thev 
were  encountering. 

A  moral  can  easily  be  drawn  from  this  little  bit  of  history. 
The  new  Federated  American  Engineering  Societies  mu.At 
have  the  interest  of  its  ultimate  members— the  in  lividual  en- 
gineer. Only  if  it  has  this  in  good  measure  can  any  great 
success  be  attained. 
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Operation  Methods  and  Cost  Data 
on  Concrete  Road  Construction 

By  LOLIS  A.  WILSON 
The  Holm  Page  Co.  of  Uockturd.  111.,  beguu  operatluiia 
about  the  mlilille  of  1919  on  Project  No.  7,  u  stretch  of  the 
Peoria  roud  e.\tending  3  miles  north  und  4  miles  south  of 
Henry.  111.  In  November,  1919,  when  they  were  forced  to 
suspend  operations  for  the  year,  they  had  completed  ap- 
proximately 1>*  miles  of  finished  puvemenl.  It  so  happens 
on  this  Job  that  the  only  available  siding  was  located  In  the 
..wn    of    Henry.      This    necessitateil    a    materiHJ    haul    of    4 


Fig.    *  —  Tr-ictor.  Trailer    Train    at    btor.iye    Bin, 

miles,  part  of  which  haul  was  through  a  low.  swampy  section. 
A  10-ton  "Caterpillar"  tractor  with  Troy  trailers  was  em- 
ployed to  deliver  the  material  to  the  job. 

In  192(1  a  Teton  "Caterpillar"  tractor  was  added  to  the 
•  It lit  which  practicr.lly  eliminated  teams  on  this  job.  The 
cult  and  nils  were  very  light  and  the  surface  was  very  hard; 
being  an  old  gravel  road,  scarifying  and  grading  was  done 
with  an  Austin  Rip  Snorter  and  a  "Caterpillar"  tractor.  With 
this  combini^tion  it  was  possible  to  scarify  approximatly  1 
mile  per  day  for  a  16ft.  road  and  to  keep  the  grading  com- 
pleted well  In  advance  of  the  mixer.  This  work  being  done 
under  the  Illinois  Highway  Commission's  specifications,  which 
allowed  onlv  '<   in    variation  in  the  sub-grade  and  being  held 


from  the   bin.     It   was  Interesting   to  note  the  iiuautlty   and 

hauling   cost   of   the   luateritil   delivered   from   the    bin   to   the 

sub-grade   and    the   method   of   placing   the   material   for   the 

mixer      To  obtain  the  greatest  net  load   with  the  least  tare 

weight  8  In.  side  boards  were  put  around  each  Troy   trsUer. 

In  this  manner  5  Troy  trailers  with  side  boards  would  bold 

as  much  as  6  regular  tniilers.  ur  a  net  load  of  3u  tuns. 

The   following    table    shows    the   dlfferuut    lengths   of    haul, 

tons  delivered  per  lu  hours,  the  trip  time  and  the  cost  per  ton 

mile  for  the  various  lengths  of  haul: 

Haul    loaded    mllrs 1  2  4 

Tons    drUverenl    10    hm 3»U  Isu  l!o 

I 'out    per    ton    mll«....    0  113    ci  o  lus    i-i.  O.O'ji    ci 

Trip    lime    SO  NUn.  llir   ;i  Mui.  1  hr.  30  Miii 

There  seems  to  be  some  question  still  In  the  minds  of  con- 

tractors  as  to  which  Is  the  best  method  of  placing  materlal- 

on    the    sub-grado.    In    the    dltc-h    or    on    the    shoulders.     All 


Fig.    3  — Tractor-Trailer    Train    Hauling    30   Tom   of    Gravel. 

methods  were  employed  at  the  beginning  of  this  Job,  but  at 
the  present  time  the  gravel  Is  dumped  on  the  one  side  of  the 
sub-grade  and  the  sand  and  cement  placed  on  the  opposite 
shoulder. 

This  method  allows  room  on  the  sub-grade  for  the  wheel- 
ers to  work,  avoids  congestion  and  eliminates  a  great  deal 
of  work,  which  would  result  if  the  mi.tcrial  had  been  placed 
in  the  ditches,  or  If  the  gravel  had  been  placed  on  the 
shoulder.  It  will  bo  noted  In  KIg.  5,  that  waste  Is  practically 
eliminated;  the  gravel  and  sand  shovelcrs  being  able  to  keep 
(he  sub-grade  and  shoulders  clean.  It  should  be  noted  also 
how  the  wide  tires  of  the  trailers  have  smoothed  and  rolled 
the  sub-grade. 

The  construction   methods,   being  simple  i;nd   flexible,  are 
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Fib.    2 — 5-Ton    "Caterpillar"    Turning    with    Auttin    Grader, 

fltrictly  to  this  allowance  it  was  found  after  some  experi- 
menting that  to  insure  uninterrupted  operation  of  the  mix- 
er, correct  thickness  throughout  of  the  pavement  and  a 
firm  sub-grade  that  the  most  economical  method  was  to  band- 
finish  the  sub-grade,  considering  the  hard  gravel  surface  that 
bad  to  be  finished  within  ><i   in. 

The  sand  and  gravel  were  obtained  from  Chllllcothe,  111., 
which,  being  on  the  same  railroad  and  but  15  miles  away, 
:ameliorated  considerably  the  difflcully  in  obtaining  coarse 
aggregate.  The  sand  and  gravel  was  unloaded  with  a  Byer's 
auto  crane  with  i;  yd.  bucket  into  an  overhead  bin.  The 
■"Caterpill.'.r"  and  trailer  train  were  then   loaded   by  gravity 


on    Oppotlte    S* 


facilitated  by  a  complete  understanding  and  co-operation 
between  the  contractor  and  the  resident  engineer.  The  work 
was  not  handicapped  by  the  necessity  of  maintaining  the 
road  for  trafllc.  This  added  materially  to  the  uninterrupted 
progress  of  the  work.  Another  factor  which  added  mate- 
rially to  the  success  of  this  project  Is  the  organization  wblih 
has  been  perfected  by  Mr.  F'rank  Miner  and  Mr.  KIrkendall. 
It  Is  a  result  of  serious  thought  and  contrivance  to  overcome 
the  ever-present  labor  question  and  delivery  of  material. 
Every  man  has  a  task  to  do  und  when  he  has  finished  he 
has  a  breathing  spell.  The  whole  scheme  works  to  the  end 
of  having  each  man  see  that  every  other  man  does  his  share 
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Euglmci'uui  and  Vontrarting  for  Aitgto't  4,  1920. 


of  the  work,  with  the  result  that  the  concrete  mixer  is  going 
full  blast   10  hours  a  day. 

In  the  early  part  of  1920  a  snuUl  industrial  track  about 
200  ft.  long  was  laid  along  the  shoulder.  Small  cars  with 
3-batch  boxes  propelled  by  man  power  were  used  to  bring 
the  aggregate  from  sub-grade  to  the  mixer  where  it  was 
dumped  in  the  pan  with  a  small  self-propelling  crane.  With 
such  an  outfit  it  required  41  men  on  the  concrete  crew  and 
the  highest  daily  record  was  250  ft.  of  tinished  roadway. 
Recently  this  system  was  changed,  the  industrial  railway 
discarded  and  the  aggregate  wheeled  to  the  pan.  This  re- 
rj„|rr,!   pi;,,.jn^  |Kp  ernvpj  on  the  sub-grade  and  the  sand  on 
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Fig.  5 — Wheelers  and    Mixing    Plant. 

the  opposite  shoulder.     This  system  requires  30  men  distrib- 
uted as  follows: 

2  .Men  on    the    tamping    machine. 
2  Men  at   the  spout. ' 
1  EnKlreer. 

1  Fireman. 

2  .Men  carryinp    cement    from    the    stock    pile. 
1   Man  rtiimpini;    cement    into    the    pan. 

1  Men    wheeling   gravel. 

8  Men  .slioveling  (2  for  each  gravel  wheeler). 

2  Men    wheeling    .•«»ncl. 

2  Men    shoveling    il    for  each    sand    wheeler). 

2  .Men  bringing  up  forms  and  placing  them  in  advance  of  the 
mixer.  ,  .  .  ,         .    ,  ,• 

2  Men  covering  up  the  green  concrete  with  earth  and  spimlilmg. 

As  stated  before,  each  man  has  a  very  definite  task  to 
perform  and  with  such  an  arrangement  the  daily  average  is 
415  lin.  ft.  per  day  or  738  sq.  yd.  of  finished  concrete.  The 
aggregate  is  mixed  In  a  4-bag  batch  Foote  mixer.  It  is  mixed 
for  1  minute,  the  time  being  regulated  by  a  batch  meter  on 
the  mixer.     The  mix  on  this  project  Is  1:2:3%.     Two   men 


Fig.  6 — A   Finished  Section  of  the   Road. 

set  the  necessary  660  lin.  ft.  of  forms  per  day. 

The  Lakewood  finisher  requires  but  two  men  for  the 
complete  operation  and  easily  finishes  the  daily  output  of 
this   organization. 

The  concrete  is  16  ft.  wide,  7  in.  thick  at  the  sides  and 
8  In.  thick  at  the  center.  No  expansicm  nor  reinforcing 
whatever  are  used.  At  construction  joints  a  V6  in.  opening 
Is  left  and  later  filled  with  tar  to  insure  a  smooth,  sound 
cohesion  between  the  old  and  new  work. 

The  labor  situation  in  this  vicinity,  while  it  is  not  serious, 
Is  a  very  vital  factor.  At  the  present  time  labor  at  .50  ct. 
per  hour  with  board  at  $1.00  per  day  Is  just  sufficient  to  keep 
the  Job  moving. 

The  cost  data  contained  herewith  includes  labor,  fuel,  oil, 
interest  on  investment,  depreciation  on  equipment,  repairs, 
m!-intenance.  etc. 


The  personnel  handling  the  work  on  Ibis  job  are:  Frank 
Miner,  General  Manager  for  Holm  I'age  Co.;  Gene  Kirken- 
dall.  Superintendent;  E.  B.  Blough.  Resident  Engineer  for 
Illinois    Hi.ehway   Commission. 

Relation  of  Highway  Transporta- 
tion to  Increased  Production* 

By    GEOliGE    M.    GRAHAM, 

General  Sales  Manager.   IMeice-.Xrmw  .Motor  Car  Co. 

If  anyone  doubts  how  tar  transportation  affects  prices,  lei. 

him   recall   that   the  gi-eat   obstacle   to  a   necessary   increas.? 

of  railway   freight   rates   is  the   fear   that   such   a   raise   will 

add  to  virtually  all  living  costs. 

Freight  now  moves  over  the  United  States  via  the  fol- 
lowing: 

1.').000  miles  of  canals  and  inland  water  ways, 
350,000  miles  of  railways, 
2.753,33-}   miles  of  highways. 

In  discharging  its  distribution  function,  the  highway  pre- 
sents potentials  not  generally  understood.  The  total  of  sur- 
faced roads  in  the  TTnited  States  is  greater  than  the  rail- 
road mileage,  being  296.290,  12  per  cent  of  the  total,  against 
250,000  miles  of  railroad.  It  should  be  freely  conceded, 
however,  that  much  of  what  is  here  termed  surfaced  road 
is  barely  passable. 

Exact  tonnage  figures  are  not  available.  The  best  esti- 
mates show  that  on  the  Great  Lakes  and  Mississippi  in  1918, 
90,000.000  tons  of  freight  were  carried.  In  the  same  year 
2.501.000.000  tons  were  moved  by  rail,  and  1,200.0011.000  by 
motor  truck. 

Highways  have  fallen  short  of  carrying  their  share  be- 
cause only  within  the  decade  has  a  medium  been  developed 
to  escape  the  limitations  of  the  man-drawn,  ox-drawn  and 
hcrse-drawn   vehicle,  used  for  50  centuries. 

Many  elements  have  combined  to  prevent  the  rapid  appli- 
cation of  the  motor  truck  to  highway  transportation.  It  wa.-- 
rot  like  .\dara.  born  mature.  It  had  first  to  be  perfected 
that   its   efficiency   might   declare   itself. 

We  have  been  hampered  by  ill-considered  and  in  many 
ways  unjust  legislation.  Bad  roads  have  retarded  our  de- 
velopment and  in  this  connection  I  ask  you  to  note  that  our 
trucks  have  been  just  as  much  sinned  against  by  bad  roads 
as   they  have   sinned   by   damaging  such   roads. 

But  the  greatest  immediate  obstacle  to  the  expanding  usf? 
of  trucks  has  been  our  failure  to  fit  in  our  activities  wltW 
those  of  (he  railroads. 

In  spite  of  all  these  handicaps  this  development  has  al- 
ready carried  far.  I  should  like  to  illustrate  the  progii  ss 
with    nn   cxaniiile   from    oMicials   records. 

Importance  Recognized  by  War  Industries  Board.— Puring 
the  woi-ld  war  the  most  drastic  powers  ever  vouchsafed  any 
governmental  agency  were  vested  in  the  War  Industries 
Board.  These  powers  included  arbiti-ary  control  of  fuel, 
transportatioii,  raw  material  and  labor.  The  m<!nufacturer 
could  operate  only  providing  the  W'ar  Industries  Board  had 
classed  his  output  a  war  essential. 

The  motor  truck  industrv  in  due  course  was  summoned  to 
Wasliiiigton  to  prove  its  case.  It  was  told  that,  with  steel 
lacking  for  war  purposes  in  France,  the  misuse  of  one  pound 
was  treason,  and  that  only  under  conditions  of  iitmost 
urgency  could  steel  be  granted  for  trucks  to  be  used  in  thir- 
eountry. 

The  reply  made  by  the  motor  truck  industry  best  proves 
the  place  taken  by  the  power  vehicle  in  our  transportation 
fabric  Us  spokesman  submitted  to  the  AVar  Industries 
Board  a  list  of  the  indtistries  the  Board  itself  had  voted  to- 
be  essential  to  the  war  program.  There  were  71  kinds  rep- 
resented.    All   carried    full    priorities. 

An  analysis  show^ed  that  of  the  71  kinds  of  manufacture, 
fif)  were  using  motor  trucks  to  speed  up  production.  Theso 
included  thousands  of  the  biggest  firms  in  the  United  States. 
The  Board  immediately  granted  the  steel. 

T  believe  that  an  almost  equally  forcible  case  could  have 
been  made  for  the  passenger  car,  for  that  too  must  be  con- 
sidered in  all  questions  involving  highways  transportation. 
The  utility  use  of  the  motor  car  has  won  for  it  a  place  as  a 
Ktaple  commodity.     It  is  essentially  a  transportation  medium. 

•Abstrnct  of  an  address  delivered  at  the  .Sth  annual  meeting  of 
the  Chamber  of  Commerce  of  the  United  States,  held  at  Atlantic 
City,  April  27  to  29. 
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Railroad  Men  Advocate  Truc<s  for  Short  Hauls.— Mr.  I'. 
\  Morsf.  also  of  tht:-  Railroad  AilminiKtrttllon.  hux  offered 
(his   opinion: 

•Considered  as  a  unli  practically  mnc  of  the  ^iuiall  branch 
railway  lines  feedinR  trunk  Hues  puy  .-xpenses  The  trafflo 
Kathered  by  them  is  turned  over  to  Un-  main  line  with  rt 
deficit  attached,  which  has  lo  be  .■vHnome  during  the  main 
line  movement  before  any  proft'  I-  ii,;iiie.  It  would  be  a 
decided  advantage  if  this  traffl(  > duM  ti'-  delivered  to  the 
'runk  line  by  means  of  motor  trmk  ' 

R.  C.  WrlRht.  General  Trani<  Miuuip,  r  of  the  Pennsyl- 
\;.iii.i  R.  R.,  ha.s  stated  thai  there  is  small  advantage  In 
h.iii'llmK  f'.  C.  I*  freight  up  to  4u  miles.  His  advocacy  re- 
sulted in  the  appointment  of  a  comniilteo  from  (he  .American 
Railway  As.iooi.ttlon  to  analyze  shor'  luuil  cunditlons  and 
to  welcome  oV'ir(ures  from  repu(able  motor  truck  compu- 
nle»  to  handle  such   freight. 

We  do  not  like  to  dwell  unduly  on  the  w;ir  as  having  os- 
'  tbilshed  the  place  of  the  tru<-k.  yet  UeKiiinlnK  with  the 
I'r.sident  of  (he  I'nited  States  it  would  lie  imssible  to  quoto 
virtually  every  war  official  of  prominence  In  witness  to  the 
practical  aid  eiven  by  motor  trucks.  Surely  ilils  service 
can  be  led  to  peace  needs. 

Rallroails  have  learned  that  prosperity  cannot  tw  dellneil 
alone  in  terms  of  tonnage. 

Formerly,  the  railroad  in  its  capacity  as  a  public  car- 
rier, was  not  in  a  position  to  refuse  unprofitable  freight. 
Now.  this  can  be  diverted  to  a  new  and  suitable  medium, 
•which  permits  the  railroad  to  concentrate  on  profltabl- 
freight. 

Temporarily  our  railroads  have  reached  the  limit  of  their 
capacity  .\s  now  eijuipped  they  can  handle  no  greater  vol- 
ume. Railway  .\ge  says  they  are  712.400  freight  cars  shor'. 
Only  .'lit  per  cent  of  locomotives  needed  are  available.  FIv 
vears  Is  suggested  as  the  minimum  time  in  which  rallroail 
'  icilitles  can  be  brought   to  normal. 

Meantime  Is  it  not  sound  logic  that  uresent  railroad  equip 
nieni  should  be  limited  to  remunerative  work.  leaving  the 
short  haul.  L.C  I>.  to  other  mediums? 

No  rational  nerson  considers  the  motor  truck  a  rival  of 
the   milro.ids    In    lone   haul   traffic. 

Trucki  Cannot  Compete  with  Railroads  Over  Long  Dis- 
tances.—The  truck  has  performed  wonders  in  occasional 
•  mergencv  service,  but  the  labor  factor  eliminates  it  for  long 
distance   work. 

A  niodt  rn  freight  train  will  move  3.000  tons  with  a  crew 
■f  sij[  men  The  same  tonnage  by  motor  truck  would  re- 
,ulre  60"  .S-ton  trucks,  at  least  fiOO  drivers  and  possibly  600 
helpers. 

That  there  may  be  wisdom  In  a  re-arrangement  of  our 
prfsent  methods  is  suggested  by  a  brief  analysis  of  the  fa- 
I  ili'ii':.  of  the  short  haul  steam  railways  of  the  I'nited 
State.;.  This  class  I  have  limited  to  railroads  having  a  mai- 
inuni  Irackaire  of  100  miles,  although  many  lines  with  more 
than  this  render  a   short   haul   servicp. 

Short  Haul  Lines  and  Their  Equipment.— The  figures  wer- 
1  M.ilned  from  the  Short  Line  Association,  and  are  accurate 
;i~  of  April  1.  They  show  659  roads  of  100  miles  or  less. 
Their  total  mileage  is  16,860.  an  average  of  25  fi  miles  each; 
Ifin  are  less  than  10  miles  in  length,  their  average  being  6  4 
miles:  41'»  roads  are  less  than  25  miles  long,  their  average 
being  12. li  miles.  The  total  number  of  locomotives,  of  the 
'  .'iS  roads,  is  2.491,  an  average  of  4  each:  133  roads  have 
but   ore   locomotive. 

A  foremost  railroad  authority  has  frankly  conceded  that 
no  loneer  will  such  lines  be  constructed  either  is  Individual 
l.nes  or  branches  of  trunk  lines. 

If  .Mr.  Wright  is  correct  in  his  figure  of  40  miles  as  th-' 
minimum  distance  for  L.C.L.  haulage,  then  there  Is  no  place 
for  almost  two-thirds  of  them.  The  future  tendency  will 
he  to  substitute  other  agencies. 

In  planning  to  eliminate  such  roads  there  arises  the  prob- 
lem of  taking  care  of  their  owners.  Stockholders  should 
be  protected,  but  a  system  which  is  economically  In  error 
cannot  be  maintained  artificially. 

In  many  cases  these  lines  were  p?tab1ished  by  trunk  rail- 
roads to  serve  as  feeders.  Their  -ti.okholders  might  be 
compensated  through  an  exchange  of  their  securities  for 
stock  in  the  parent  company.  It  Is  possible  also  to  sell  at 
profitable  prices  all  equipment,   including  rails,   freight  cars 
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and   k>co!uo(ivei.     In   >«nie   ca«es   lerminals   might   bi-   taken 
over  by   (rucking   cuiiipauies. 

Typical  Case  of  Trunk  Line  vs.  Railroad. — Tht-re  i^  also 
the  suggestion  lha(  slockhulders  in  shor(  line  rnilwuys  mlghl 
themselv.s  embark  in  mo(or  truck  haulage  In  coiiiiei  luv.i 
with  the  gruwlni;  rivulrv  between  iihorl  line  rail  compani(>s 
and  motor  truck  haulage  i-oncern»  I  have  selecttnl  from  . 
masH  of  litigation  one  case  that  in  typical.  U  shows  all  tli-- 
arguments,  gixid  and  bad,  all  the  handicaps  and  ponhibili 
ties   of    both    sides. 

Ihls  case  was  heard  before  the  riibllc  Service  Coiiinii^ 
sion  of  Nevada.  It  concerns  the  effort  of  two  Italian- 
r.inocchio  Hrolhers,  lo  get  a  c.-rttncni.-  of  public  convenleiic  • 
to  operate  a  motor  truck  haulage  company  (.>p|H>sed  to 
them  was  the  Virginia  &  Truckee  11  II.  ("o  ,  operalliig  b- 
tween    Reno  and   MInden. 

The  railway  company  had  much  on  It*  side.  It  was  In 
possession  of  right  of  way,  and  claimed  to  be  operating  sat 
Isfactorily.  It  paid  lis  taxes.  I(  asked  that  ninochlo  Hrolh 
ers  be  compelled  to  deposit  bonds  to  the  amount  of  llo.Onn. 
establish  freight  stations  and  passenger  d<-iM>tH  and  adhere 
to  complete  tariff  schedules.  It  argued  (hat  the  truck  com- 
pany could  not  operate  during  part  of  the  winter,  whereas 
the  railroad  was  an  all-year  service. 

But  especially  Instructive  was  (he  railroad's  presenlatlon 
of  the  financial  phases  of  (he  subject  It  was  set  forth  tha( 
the  net  Income  was  only  $K,s;45  for  the  year  ending  June  3o, 
1919,  that  the  scrap  value  of  (he  railroad  was  |4r.O,non.  thai 
If  the  owners  saw  fit  to  Junk  (heir  assets  and  invest  In  staple 
securities,  they  could  get  an  Income  of  $27,000,  or  thre"? 
times  as  much  as  their  operating  gains 

It  was  also  urged  that  the  addition 
would  depreciate  the  revenue  of  I  he 
poorer   service   and   higher  charges. 

Cinocchio    Brothers    argued     service, 
their   trucks    covered    .11    miles    between 
ville   In   3  hours   and 
freight   at   residences 


of    another    carrier 
railway,    result    in 

They  proved  that 
Reno  and  Gardner- 
;0  minutes,  picking  up  and  delivering 
farm   houses,   warehouses,  and   stores. 


Two  or  three  days  elapsed   In   similar  railroad   freight  ship- 
ment. 

The  truck  service  was  said  to  be  no  more  disqualified  bv 
storms  than  that  of  the  railway. 

.Many  customers  supi)orted  the  Messrs.  GInocchlo.  and 
said   ihey  gave  a  service  not  possible  by  the  railroad. 

The  Commission  ruled  that  railroad  freight  service  for 
short  distances  In  less  than  carload  lots  has  become  waste- 
ful and  obsolete.  It  granted  (he  righ(  of  operation  to  Cinoc- 
chio Brothers,  welcomed  the  addition  of  such  service  for 
the  agricultural,  live  stock  and  mining  sections  of  (he  stale, 
end  recommended  that  the  railroads  Install  similar  facll 
Hies. 

Pronerlv  speaking,  there  never  should  have  been  any  con- 
flict in  (his  case,  Cnder  a  proper  sys(em  of  co-opera(lon, 
the  effort  would  he  lo  find  out  which  of  the  two  mediums 
could  most  economically,  efficiently  and  profitably  serve 
this  section.  This  determined,  the  right  facilities  could  b" 
applied,  and   the  other   withdrawn 

Trunk  Lines  and  Railroads  Should  Co-operate.^Wi(h  co- 
operadon  and  constantly  Inrreasini;  •■filclency.  mo(»r  trucks 
should  he  able  to  serve  (he  Ereat  central  (runk  railway  line-i 
by  hauling  (o  them,  free  of  deficit,  a  volume  of  tonnage  to  be 
moved  distances  In   bulk. 

State  utilities  commissions  evervwhere  are  studying  high- 
way motor  transportation.  Such  researches  divulce  amazing 
Inftances  of  service.  There  Is  one  40-mlle  route  between 
Akron  and  Cleveland  which  relieves  (he  railroad  between 
lhe.se  cities  of  a  demand  for  .soo  freight  cars  weekly,  suggest- 
ing a  poitsible  yearly  saving  of  4n.000  cars  for  other  pur- 
poses. 

The  great  strain  In  our  modern  transportation  systems  Is 
to  be  found  at  the  terminals.  Freight  cars  move  on  an  aver- 
age of  only  2.T  miles  per  dav.  We  also  have  the  spectacle  of 
sfmethlng  like  2,40o,onn  freighi  cars  wKh  an  average  capac- 
ity of  .>0  tons  carrving  seldom  as  an  average  more  (ban  32 
tons  In  carload  lot  shipments  and  7  Ions  In  L.  C  I.,,  ship- 
ments. If  we  could,  by  abolishing  Junction  and  terminal  de- 
la.vs.  bring  the  dally  average  mileage  up  to  Zl%  miles  per 
car,  there  would  be  the  equivalent  of  an  addition  of  1.200,000 
cars. 

At  such  centers  as  New  York,  Cincinnati,  Minneapolis, 
Cleveland,    Louisville.    Grand    Rapids    and    St.    Louis    motor 
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freight    terminals    are    exercising    important    influences    on 
transportation  and  production. 

In  New  York  trucks  collect  freight  from  various  points 
■Kjthin  a  radius  of  30  miles,  then  haul  it  to  an  outlying  termi- 
nal, Mott  Haven,  to  escape  central  congestion  It  is  then 
shipped  in  railway  freight  cars  to  Boston  and  thence  dis- 
tributed bv  trucks  within  a  radius  of  30  or  40  miles. 

This  properlv  allots  haulage— the  short  distance  for  the 
truck  and  the  long  distance  for  the  railway.  It  eliminates 
two  or  three  minor  railroads  and  consequent  congestion  and 
delay  at  the  junction  points. 

What  Trucks  Are  Doing  for  Cincinnati  Terminals.— The 
entire  transportation  industry  of  the  United  States  is  study- 
ing with  interest  the  achievement  of  Cincinnati,  recently  in- 
formatively presented  In  the  Saturday  Evening  Post  by  Mr. 
Hungorford. 

In  Cincinnati  railway  terminals  are  bunched,  yet  owing  to 
trackage  congestion,  an  average  of  2  days  and  14  hours  useii 
to  be  required  to  move  a  freight  car  a  few  miles  between  sta- 
tions. Now  similar  distances  are  covered  in  14  minutes  by 
fifteen  5-ton  trucks,  which  transfer  freight  from  terminal  to 
terminal.  The  trucks  also  tap  the  suburbs,  bringing  in 
freight  in  ample  time  for  daily  distance  shipment  in  bulk, 
and  saving  anywhere  from  one  to  four  days. 

Every  freight  house  has  standard  truck  bodies  which  at- 
tach to  the  chassis.  When  the  railroad  car  comes  in,  the 
freight  is  quickly  snatched  from  it  and  allotted  to  bodies 
destined  for  the  various  stations.  Only  5  minutes  is  con 
sumed  in  taking  off  one  filled  body  and  putting  on  another. 

The  service  releases,  in  a  year.  66.000  box  cars  from  tra^ 
•work  for  profitable  distance  haulage.  The  cost  is  80c  per  ton 
as  against  from   $1.20  to  J1.60  by  previous  methods. 

Solve  the  terminal  question,  and  you  solve  extravagant 
costs  as. well  as  time  lost. 

One  expert.  B.  F.  Fitch,  president  of  the  Motor  Terminals 
Co.,  of  New  York  and  Cleveland,  has  said  that  the  installa- 
tion in  the  metropolis  of  a  motor  system  similar  to  that  of 
Cincinnati  would  save  New  York  consumers  $45,000,000  in 
freight  costs  yearly. 

Many  items  of  cost  inseparable  from  railway  freight  can  bo 
eliminated  when  short  haul  shipment  is  made  by  truck.  In- 
cluded in  these  are  items  of  boxing,  crating,  demurrage 
charges,  teaming  between  terminal  points,  increased  weight 
caused  by  boxing,  and  much  incidental  labor  and  clerical 
work  in  connection  with  billing,  checking,  tracing,  etc. 

All  these  economies  exert  their  influence  on  production 
costs  and  volume. 

Length  of  Haul  and  Truck  Costs. — W.  .1.  L.  Banham,  gen- 
eral traffic  manager  of  the  Otis  Elevator  Co..  presents  a  verj' 
interesting  table,  in  which  he  shows  how  truck  costs  increass 
Ir  proportion  to  the  Increased  length  of  the  haul. 


Koad 
miles. 

New   York    12 

Passaic.   N    J 6 

P-itpr»on.  N.  J in 

Tffnff.n.  N    J 51 

Fhll.n<1plrhla.    Va 88 

Brifieonort.    Conn 70 

Nptt  >fr>v<-n.   Conn 87 

T'  R.   1 214 

r  n.  I,.  I.,  N.  T 71 

A  N.  J 46 


FYoiKht  Motor  truck 

cost  ppr  cost  per 

100  lbs.  inoibs. 

»0.88  $0.1.') 

.88  .15 

.88  .18 

.88  .55 

.98  .75 

1.12  .75 

1.12  .86 

1.21  1.15 

.98  .76 

.94  .46 


Ten  Thousand  Motor  Haulage  Lines. — Ten  thousand  motor 
truck  haulage  lines  are  now  registered  with  the  National  Auto- 
mobile Chamber  of  Commerce  by  corporations  or  firms.  This 
organization  estimates  that  there  are  another  10,000  lines  be- 
ing operated  by  Individuals,  who  own  and  drive  the  trucks. 
Peverr.l  of  the  corporations  have  made  Investments  ranglns? 
from  $1,000  000  to  more  than  $2,000,000. 

We  believe  that  to  prove  our  ability  to  facilitate  delivery  Is 
to  establish  our  helpful  relationship  to  production.  We 
should,  therefore,  like  specifically  to  point  out  some  phases 
of  our  service  In  the  four  main  types  of  production. 

Food  may  well  be  dealt  with  first. 

Importance  of  Trucks  in  Handling  Food.--In  the  United 
State?  :;6.0f'0.000  food  producers  are  trying  to  teed  them- 
selves. "9.000.000  additional  American  citizens,  and  many  Eu- 
ropeans. It  Is  an  enormous  task.  It  has  been  made  harder 
by  waste  from  Inadequate  distribution.  No  less  an  author- 
ity than  Herbert  Hoover  has  said  that  .oO  per  cent  of  the  per- 
ishable farm  produce  in  the  United  States  rots  on  the  ground, 
because  of  the  farmer's  inability  to  get  it  to  market.    Over 
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American  highways  passes  a  volume  and  value  of  food  prod- 
ucts of  astounding  dimensions. 

Agricultural  crops,  dairy  products,  poultry,  produce  and  do- 
mestic animal  production  reached  in  191 S  an  aggregate  of 
more  than  $21,000,000,000.  There  were  ,i,638.000,000  bu.  ;if 
cereal;  ll.SlS.OOO  bales  of  cotton;  309,109,000  bu.  of  potatoes; 
197,360,000  bu.  of  apples:  6,549,000  tons  of  sugar  beets;  10,- 
500,000,000  lb.  of  pork;  589,000.000  heads  of  poultry;  1.921,- 
000,000  dozens  of  eggs;   and  S.429,000,000  gal.  of  milk. 

United  States  Senator  Arthur  Capper,  of  Kansas,  points 
out  that  the  motor  truck  is  essential  to  the  development  of 
the  agricultural  interests  of  .\nierica,  and  shows  $70,000,000,000 
to  be  invested  in  farms — a  sum  equal  to  the  total  of  any 
three  other  industries  that  might  be  named. 

Stimulating  Food  Production. — .Adequate  transportation 
helps  food  production  by  exerting  these  four  principal  influ- 
ences: 

1st.     Oives   wider   producing    area. 

2nd.  Definitely  lowers  cost  of  foodstuff  without  detriment 
to  farmer  by  saving  much  excess  transportation  cost.  Thi~ 
is  important,  because  under  present  methods  the  farmer  gets 
but  S.^c  for  products  which  cost  the  consumer  $1.  This 
iiK.ans  that   two-thirds  of  the  $1    is  expended  in  distribution 

3rd.  Shortens  time  of  transit  to  market,  thereby  increas- 
ing the  farmer's  producing  hours  on  the  farm. 

4th.  Assures  the  prompt  arrival  of  perishable  items  at  the 
door  of  the  consumer  when  they  are  in  best  condition  and 
command   the  highest   prices. 

Trucks  are  being  applied  to  food  distribution  in  varied 
ways.  The  farmer  hauls  for  himself  and  his  neighbors. 
Local  transfer  companies  are  entering  the  field,  but  the  big- 
gest development  is  in  the  organization  of  what  have  come 
to  be  known  as  rural  motor  express  line.  The  Highways 
Transport  Committee  made  itself  responsible  for  this  move- 
ment, when,  during  the  war,  it  was  straining  every  effort  to 
increase  the  food  supply. 

There  are  now  known  to  be  3.000  regularly  established 
rural  motor  express  lines  in  operation,  and  some  of  them  in- 
volve a  considerable  investment.  The  number  is  constantly 
increasing.  Their  economies  have  not  yet  been  reflected  in 
any  general  decrease  in  food  prices,  mainly  for  the  reason 
that  the  application  has  not  become  sufficiently  general. 

There  are.  in  the  United  States.  6.361,502  farms.  All  over 
80  acres  could  find  profitable  use  for  one  or  more  trucks. 
Assuming  the  80-acre  farms  to  be  but  one-third  of  the  total, 
this  would  mean  the  use  of  2.120.500  trucks,  whereas  actually 
not  more  than  78.000  are  now  assisting  the  farmer  to  mar- 
ket  more  food,  in  better  condition  and  at  lower  costs. 

Unwise  Truck  Legislation  Harmful  to  Public  Interest. — 
Many  legislators  have  voted  for  legislation  inimical  to  the 
motor  truck  from  a  feeling  that  they  thus  served  the  inter- 
ests of  the  farmer.  No  error  could  be  greater.  The  motor 
truck  offers  a  haulage  economy.  It  performs  its  function 
more  cheaply  than  the  horse-drawn  vehicle.  In  reality  the 
haulage  of  farm  produce  by  motor  truck  is  cheaper  than 
haulage  by  team. 

This  statement  has  the  support  of  the  Department  of  Agri- 
culture. The  191R  figures  of  the  Bureau  of  Crop  Estimates 
show  the  cost  of  hauling  in  wagons  per  ton  mile  as  compared 
with  motor  truck  haulage  to  be  as  follows: 

Wagon. 

Wheat.     $0.30 

Com     52 

Cotton    <» 

Motor  truck  hauls  from  farm  to  shipping  point  average! 
11.5  miles,  while  wagon  hauls  averaged  9  miles.  Motor 
trucks  made  3.4  round  trips  per  day,  while  wagons  made  1.2 
round  trips. 

So  valuable  have  been  the  results  obtained  from  the  move- 
ment of  food  over  the  highways  by  motor  truck  that  the 
state  of  Maryland  has  delegated  authority  to  its  Director  of 
Farm  Products  to  maintain  and  operate  motor  lines  along  the 
state  highways  to  and  from  markets,  and  to  maintain  a  serv- 
ice to  and  from  terminals,  docks,  and  depots  for  the  collec- 
tion and  distribution  of  farm  products.  New  York  State  is 
Investigating  this  subject.  The  Nebraska  State  Railway 
Commission  has  recognized  truck  haulage  and  established  a 
price  rating  on  100  kinds  of  articles. 

Some  extraordinary  economies  have  been  achieved.  Mil- 
waukee gets  its  milk  by  trucks,  over  concrete  roads,  at  .1 
freight  savings  of  2  ct.  per  quart,  which  means  a  saving  of 
$1,000,000  yearly  to  the  people  of  that  city. 

32) 


Truck. 
.$0.15 
.15 
.18 
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Trucks  haul  the  .Maryland  peach  ciop  lo  the  packing  plant 
here   the   product   is    loaded    into    wulilng   refrlKerutor   cars 
1  hey  thus  act  as  a  profitable  feeder  to  the  railroad  spur  o;i 
which  the  packing  plant  is  located. 

The  movement  is  also  spreading  rapuily  to  li\..  stock  ship- 
ment. 

In  li*!'.'  there  were  received  In  Indianaimlls.  by  motor  truck, 
from  nearby  points  more  hogs  than  arrived  by  rail.     For  the 
year  more  than  "U.OOO  hogs,  4S.ii00  calile,  Clf.OOO  calves  and 
69,000  sheep  arrived  by  gasoline  truck  In  fur  better  physlcul 
condition  and  at  a  material  savinK  over  railway  freight  cos;. 
Not  only  IS  foo«l  production  stimulated  by  highway  trans- 
portation  from    the   (arms,   but   mention   should    properly    bd 
made  of  the  help  rendered  by  motor  trvuks  to  plants  which 
mill,    pre.-iorve.    produce,   refine,   refrlReratr.    retail,   and    stern 
various  food  products.     These  are  vitally  relat«'d  to  the  groat 
tieral  scheme  of  production  and  di.-;trlbutlon 
How  All   Interests  Can   Assist.— If  it  ho  conceded   that   tho 
highways  may  facilitate  distribution  and  Increase  production. 
I  should  like  to  suggest  to  the  gentlemen  of  this  convention 
three  main  ways  by  which  they  may  assist: 

1st.  We  ask  that  you  assist  in  allottInK  to  railroads  and 
motor  trucks  their  proper  kind  of  haulage,  so  that  each  un't 
"•.ay  discharge  Its  true  function  in  transportation. 

.'nd.  Your  help  Is  solicited  to  protect  the  motor  truck 
against  excessive  taxation  and  unfair.  Illadvised.  and  re- 
strictive legislation.  Forty-five  legislatures  will  meet  nex' 
year.  They  will  consider  at  least  3.200  motor  vehicle  bills. 
Business  men  should  help  law  makers  to  realize  that  the 
motor  vehicle  Is  an  economic  asset,  so  that  there  may  be  en- 
acted only  laws  which  are  fair  and  beneficial  to  highway 
transportation  and  the  general  public. 

3rd.  From  a  practical  standpoint  it  Is  above  all  things 
vital  that  you  aid  us  to  establish  an  efficient  system  of  high- 
ways under  Federal  direction. 

Right  roads  must  be  available  ^6rt  days  of  the  year:  thU 
Involves  a  system  of  snow  removal.  During  the  war  ther.' 
were  organized  snow  removals  under  state  an<i  national  di- 
rection This  work  could  well  be  continued  now.  especially 
keeping  open  that  20  per  cent  of  roads  on  which  90  per  cent 
oi  highway  (raffle  is  concentrated. 

Limit  Truck  Weights  on  Highway.— The  automobile  indus- 
try recognizes  the  menace  to  the  highways  of  excessively 
heavy  trucks,  and  advocates  that  no  vehicle  weighing  more 
than  2.'i.00O  lb.,  gross  load,  shall  be  permitted  the  use  of  the 
public  roads  as  at  present  constructed.  It  believes  also  that 
the  increasing  use  of  pneumatic  tires  on  trucks  will  reduce 
the  damages. 

But  we  aro  equally  convinced  that  the  highways  of  the 
future  should  be  the  servant  of  transportation,  not  Its  mas- 
ter. They  should  be  prepared  to  accommodate  a  constantly 
Increasing  volume  of  haulage  carried  by  whatever  size  of 
truck  shall  prove  most  swift,  efflcient  and  economical. 

Public  interest  Is  shown  by  the  expenditures  for  hard-sur- 
faced highways.  .According  to  estimates  of  the  Bureau  of 
Public  Roads  of  the  United  States  Department  of  Agriculture, 
these,  in  1919.  set  a  new  record  with  a  total  of  $I.'?S.000.O0O. 
But  this  figure  Is  small  in  comparison  with  the  computed 
available  total  for  1920  of  J623.000.no0. 

Need  for  National  System  of  Highways.— We  must  co-ordi- 
nate all  this  road  building  into  a  comprehensive  system  of 
highways  under  national  control.  The  I'nited  States  Cham- 
ber of  Commerce  In  a  resolution  passed  at  St.  Ixiuls  Is  al- 
ready committed  to  such  a  program.  We  believe  that  our 
hopes  In  this  direction  will  be  best  served  In  the  passage  of 
the  Townsend  Bill  now  before  the  Senate  of  the  United 
States. 

This  bill  calls  for  a  national  system  of  highways  to  be 
built  and  maintained  by  the  Federal  Government  under  the 
supervision  of  a  Federal  Highway  Commission. 

The  Townsend  Bills  calls  for  an  eventual  expenditure  of 
$42.'>.O0O,000  to  be  spread  over  five  years.  To  those  who 
argue  that  our  financial  condition  forbids  such  a  compre- 
hensive construction.  let  us  concede  that  economy  Is  a  right 
principle,  but  it  should  not  be  pressed  to  a  point  where  it 
defeat.5  investments  necessary  to  prevent  loss. 

The  high  cost  of  living  is  no  myth.  Neither  Is  the  mud 
road.  The  prime  reason  for  high  costs  Is  inability  to  deliver 
maximum  production  at  prices  permitting  a  profit  to  tho 
farmer  and  a  saving  to  the  consumer. 


Special  Truck  Body  for  Deliver! njj 
of  Ajjjire^ate 

An  economical  method  u(  Jt  liwrlng  ugBreeuti-  «l^.^  rm- 
ployc<l  by  the  People's  Lumber  Supply  Co.  on  its  contract 
for  coniitructiug  a  state  aid  road  for  the  State  Koad.s  Com- 
mission of  .Maryland.  The  melhoti  Is  described  by  .Mr  John 
N.  Mackall  of  tho  CommlsHlon  In  the  April  Isiiue  of  Success- 
ful Method,  to  which  we  aru  Indebted  for  the  matter  that 
follows. 

Tho  project,  which  was  Ideal  tor  this  layout.  Is  1.:^  miles 
Id  leugth,  with  the  railroad  siding  for  the  delivery  of  ma- 
terials in  the  center  of  tho  Job  There  existed  at  this  point 
a  coal  trestle  a  sufflclent  height  above  the  ground  to  per- 
mit tho  contractor  to  erect  bins  under  tho  trestle,  so  that 
the  sand  and  stone  could  be  unloaded  by  gravity  in  the 
bins,  and  these  bins  are  xtlll  sufnclently  high  to  permit 
tbem  to  be  emptied  by  gravity  Into  the  trucks  on  which 
measuring  boxes  have  been  mounted. 

One-ton  Ford  trucks  with  ospeclally  constructed  two<-om- 
partment  bodies  were  used  to  transport  the  material.    These 


SpectAl    2-Coitipartment     Truck     Body. 

bodies,  constructed  of  timber  so  that  they  could  be  dumped 
by  one  man.  were  made  in  two  compartments,  each  one 
Independent  of  the  other,  and  each  holding  12  cu.  ft.  of 
material,  making  a  total  load  of  24  cu.  ft.  The  boxes  were 
so  marked  as  to  permit  the  placing  In  them  of  S  cu.  ft.  of 
stone  and   4   cu.  ft.  of  sand. 

The  trucks  then  were  brought  up  to  a  point  where  the 
subgrade  was  shaped  apiiroximutely  200  ft.  in  front  of  the 
mixer,  at  which  point  they  were  turned  around  and  backed 
to  tho  loading  skip.  One  of  these  boxes  was  dumped,  and 
whilf  this  batch  was  being  mixed,  the  truck  was  shifted 
slightly  so  that  the  second  batch  could  be  dumped  directly 
into  the  skip. 

By  this  method,  absolutely  clean  aggregate  was  delivered 
to  the  mixer,  and  the  cost  of  unloading,  hauling,  proportion- 
ing, mixing  and  placing  of  the  concrete  was  done  at  the 
following  unit  cost: 
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Th«'   average  day's  run   was   250  ft.,  or   416  sij.   yd.,  which 
makes   the   unit   cost   30   ct.   per   sfjuare   yard,   which    Is   un- 
u.pually   low. 

The  construction  of  tho  dump  boxes  was  unique  and 
worth  a  complete  description.  They  were  mode  on  a  pivot 
locate'!  so  that  the  box  would  remain  In  place  when  loaded 
The  bf'ltom  of  the  box  projected  about  2  ft.  beyond  the  limit 
of  the  body  When  the  tall  gate  was  open,  the  material  would 
run  out  on  this  projection,  and  the  extra  weight  would  cause 
the  l)ody  to  tilt  back,  and  the  contents  to  drop  Into  the  skip. 
This  feature  enabled  the  driver  lo  raise  and  lower  the 
bodies  and  open  and  close  the  doors  without  moving  from 
his  seat,  thus  eliminating  much  delay  and  expense. 


(33) 


no 


Engiiiier'nt«i  ami  Co)itn:uii»(i  for  August  4,  1920. 


Aggregate  from   Platte  River  Used 
in  Concrete  Road  Construc- 
tion in  Nebraska* 

By  A.  S.  MIKICK. 

Chlrf     <'<irMrueIli>n     I'SiKlnfi  r.     Nrbraska     I  i.partnuiit     of     rul>li<- 

Works. 

Thi'  road  building  stone  .-iupplv  of  Nebraska  is  confined  to 
the  southeastern  portion  of  the  state,  and  consists  of  lime- 
tone  deposits  of  varying  hardness.  Some  samples  show  a 
Prenih  i-oellicient  of  wear  of  ei.uhl.  but  the  hard  strata  are 
so  distributed  in  the  quarries  that  it  is  almost  impossible  to 
get  a  uniform  product  that  would  be  suitable  for  an  aggregate 
for  concrete  pavement. 

The  F'lattf  River  runs  through  the  central  part  of  the  state. 
and  for  ages  it  has  been  rolling  down  the  feldspar  and  quartz 
rocks  from  the  Rockies  and  depositing  them  in  Nebraska.  In 
many  places  this  material  is  pumped  up,  screened  and  graded, 
and  makes  splendid  aggregate  for  concrete.  The  material 
in  question,  however,  violates  a  favorite  condition  that  engi- 
neers have  made  a  part  of  their  line  aggregate  specifications: 
that  the  particles  must  be  sharp.  This  theory  has  been 
proven  fallacious,  for  the  rounded  pj.rticles.  if  they  are  clean 
and  hard,  have  been  found  to  develop  more  strength  than  the 
sharp  variety. 

The  material  pumped  up  from  the  I'latte  River  has  another 
characteristic  that  has  caused  engineers  to  be  cautious,  that 
is  its  fineness.  One  who  is  fumiliar  with  Prof.  Abrams'  tests, 
knows  that  he  has  developed  a  theory  that  if  a  material 
shows  a  certain  modulus  of  fineness,  depending  upon  its 
grading,  this  material  may  be  composed  of  any  sized  aggre- 
gate. Kven  the  grading  is  relatively  unimportant  in  com- 
parison  with   Winter  content 

Te«ts  of  Platte  River  Aggregate.  With  this  theory  in 
mind,  it  was  decided  to  send  a  sample  of  the  Platte  River 
material  to  the  testing  laboratory  of  the  Bureau  of  Roads, 
Department  of  Agriculture,  Washington,  determine  whether 
so-called  Platte  River  gravel  would  meet  with  their  approval 
for  use  on  concrete  paving  work  in  Nebraska.  This  matter 
was  an  important  one  as  it  meant  utilizing  the  greatest  sup- 
ply the  state  has  for  paved  roads.  The  analysis  of  the  sand-, 
gravel  mixture  was  as  follows: 

Paaslne  =*-ln.  mesti   screen  and   retained    ',s-in.   screen 2.0 

Passlnir  H-ln.  screen  and  retained  V4-in.  screen   12.7 

Paasinit  '«-ln.  screen  and  retained  H-ln.  screen  S5..T 

Retained    on     >4-ln.     screen Per    cent.  14.7 

Passing     'i-lnrli    mesh    retained    on    10    mesh .' 44.4 

PasKine    in  mesh   ret.TJned   on   20    mesh 27  9 

Fan.ilni.'     20   me.sh    retained   on    .')0   mesh 5.5 

Pnsalnc     T,fi   me.ih   retained    on    40   mesh 3.1 

Pan.^inK     40   mish    retained    on   50   mesh 1.3 

Passing     r.O   me.^h    retained    on    80   mesh 1.9 

PaiuinfT     80    mesh    retained    on    100    mesh 0  2 

Pasulnic  10(J  mesh  retained  on   200  me.sh 0.5 

Pasiln«r  200  mesh    0.5 

l>i»»    hy    wn.shinK    silt    and    clay 0  4 

The  sample  consisted  essentially  of  roimded  fragments  of 
granite,  quartz  quarzite.  with  a  large  amount  of  subangular 
quartz  sand. 

Samples  of  the  material  were  tesed  for  compression  and 
compared  with  Potomac  River  screened  gravel.  The  mixture 
of  the  Platte  River  sand-gravel  was  1  part  of  cement  by  vol- 
ume to  .".  parts  of  the  sand-gravel.  The  Potomac  River  ma- 
terir.l  was  used  in  proportion  1  part  of  cement.  H^  part  of 
Potomac  River  sand,  and  ?,  parts  of  Potomac  River  gravel 
measured  by  volume  Th"  dividing  line  between  sand  and 
Kravel  of  cotirse.  was  the  H-in.  mesh  screen:  all  that  was 
retainnd  on  this  screen  was  considered  gravel,  and  all  pass- 
ing through  considered  sand. 

Some  6  in.  by  12  in.  cylinders  were  prepared  of  concrete 
made  from  both  materials  and  aged  7  days.  Two  test  sam- 
ples were  prepared  of  each.  The  total  loads  sustained  by 
the  cylinders  of  Platte  River  gravel  were  58.3.50  lb.  and  65,- 
040  lb.  with  an  average  of  62.145  lb.  The  total  loads  sustained 
by  the  cylinders  of  the  Potomac  River  gravel  were  .57,780  lb. 
and  .-.S.180  lb.  with  an  average  of  57.980  lb. 

The  average  unit  crushing  strength  of  the  Platte  River 
sand-Er/.i.!  .nnrrete  was  2.UI8  lb.  per  square  inch.  The  aver- 
«8P  ":  £?  strength  of  the  Potomac  River  gravel  con- 

crete   ■       _.    ,    lb.  per  square  inch. 

As  a  result  of  this  test  It  was  decided  to  use  this  material 
Cornell   rivil    Knjtinrer. 


for  paving  with  concrete  u  portion  of  the  Lincoln  highway 
,5.<i4  miles  in  length  running  from  Fremont  to  Ames. 

l"he  plans  for  this  stretch  of  concrete  paving  called  for  a 
pavement  IS  ft.  wide.  8  in.  thick  in  the  center  and  6  in.  in 
thickness  on  the  side.  The  pavement  was  laid  in  blocks 
;!6  ft.  long  with  a  '.i  in.  elastic  expansion  joint  separating 
each  block  Irom  its  nei.clibor. 

Production  of  Sand  and  Gravel  and  Hauling.  The  Plalli 
River  runs  parallel  to  this  road  and  material  for  the  aggr. 
gJite  could  be  obtained  with  very  easy  hauls  direct  from  tie 
plants  operating  along  the  river  in  the  immediate  vicinity  of 
the  road.  Consequently  the  contract  was  let  tor  the  con- 
struction of  the  road  at  a  cost  of  $lii9,440. 

The  gravel  is  dredged  from  the  shores  of  the  Platte  River. 
The  effluent  from  the  pump  carries  the  sand  and  gravel  to  a 
series  of  sorting  screens  and  chutes,  where  the  fine  and  waste 
materials  are  returned  to  the  lake  pit.  The  material  to  be 
used  is  delivered  into  the  bins  ready  for  truck  loading.  The 
material  is  then  hauled  to  piles  located  at  convenient  places 
along  the  road  for  storage.  The  hauling  from  the  bins  to  the 
stock  pile  is  done  by  trucks. 

Near  these  stock  piles  a  platform  for  storing  cement  bags 
has  been  erected,  and  all  of  the  charges  for  the  mixer  are 
carried  from  the  stock  piles  by  means  of  Ford  trucks.  These 
Ford  trucks  are  equipped  with  Lee  dump  bodies  holding  21 
cu.  ft.  of  sand-gravel  mixture.  The  sand-gravel  mixture  is 
loaded  on  the  trucks  by  means  of  an  automatic  loader.  This 
charge  is  rushed  to  the  mixer,  dumped,  and  the  truck  re 
I'lrns  ai   :;  .")()  miles  an  hour  yail   for  another  load. 

Advantages  of  Hauling  with  Trucks  and  Special  Dump 
Bodies. — The  advantages  of  this  manner  of  handling  material 
from  the  stock  piles  to  the  mixer  over  the  old  method  of  haul- 
ing hy  teams  are  as  follows: 

The  sub-grade  is  kept  in  good  condition  ahead  of  the  con- 
crete by  the  action  of  the  over-sized  tires  of  the  Fords. 

The  speed  of  operation  of  the  trucks  obviates  the  confusion 
and  congestion  that  occur  with  teams,  since  many  teams 
must  be  on  the  road  to  handle  the  same  amount  of  material. 

It  elimini'tes  the  old-time  skinner,  who  sleepily  dozed  over 
a  pair  of  mules,  and  utilizes  the  young  man  who  has  a  real 
interest  in  motor  vehicles,  encouraging  him  to  work  at  some- 
thing he  really  likes  and  helping  to  solve  the  labor  question. 

Above  all.  it  greatly  diminishes  the  number  of  men  re- 
quired, and  entirely  eliminates  the  ditticulties  of  using  learns 

The    Concreting    Operations, — The   concrete   is    mixed    in  a 

%  yd.  Foote  mixer      This  mixer  is  equipped  with  caterpillar 

tractors   that    distribute   the    load   of   the    mixer   on   the  sub- 
t 

grade  at  a  pressure  of  about  41,4  lb.  per  square  inch.  The 
forms  used  are  Blaw-Knox  pressed  steel  forms  that  combine 
the  qualities  of  a  form  with  r.  track  to  receive  the  Lakewood 
finishing  machine  which  was  used. 

As  soon  as  the  concrete  has  set.  if  the  temperature  is  high, 
the  pavement  is  covered  by  n  tarpaulin.  This  is  removed 
after  a  short  period  and  a  covering  of  not  less  than  two 
inches  of  earth  is  aiiiilied  .\n\\  kept  nu)ist  for  a  period  of  at 
least  ten  days. 

Sieve  analyses  are  made  of  the  sand-gravel  aggregate  from 
time  to  time.  Very  close  watch  is  kept  on  the  material  to  see 
that  it  conforms  exactly  with  the  specifications.  Very  little 
variation  of  the  coarser  material  is  allowed  and  any  deficiency 
in  this  respect  has  to  be  adjusted. 

The  work  is  supervised  by  the  Department  of  Public 
W'orks  of  the  state  of  Nebraska  aided  by  the  government. 

This  work,  though  it  represents  a  small  part  of  Nebraska's 
road  building  program,  is  being  watched  by  engineers  in  the 
.Middle  West  with  a  great  deal  of  interest,  for  on  the  result 
of  it  may  rest  the  solution  of  the  problem  of  cheaper  pave 
ments  for  some  of  the  central-western  states  that  have  no 
suitable  material  for  coarse  and  fine  aggregate.  The  su< 
cessful  use  of  the  Platte  Rivi'r  deposit  will  have  a  great  in 
fluence  in  extending  hard  surface  road  systems  in  Nebrask:i 
and   adjoining   regions. 

Preferential  Order  for  Car  Service  for  Road  Material. 
The  Public  Service  Commission  of  Pennsylvania  on  .July  10 
issued  a  i)reterential  order  for  car  service  to  overcome  the 
danger  of  interruption  of  the  State  highway  building  progrant. 
This  is  the  first  time  such  action  has  been  taken  in  behalf  of 
the  state.  The  railroads  are  required  to  furnish  84  box  cars 
a  day  for  hauling  cement  for  the  state.  It  is  stated  at  the 
Capitol  that  as  this  order  relates  only  to  box  cars.1t  will  hav.-? 
no  effect  upon  the  allotment  of  cars  for  coal  distribution 
where  the  principal  shortage  in  car  supply  exists. 
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Machinery-    Reduces    Labor    Force 

•and    Increases   Output    in 

Alley  Paving 

New  machinery  is  very  rapidly  tiuntiit;  inlo  K<?>i<>ral  use  In 
the  roadbullding  and  paving  fli-lds  It  is  not  unusual  to  And 
contractors  gelting  iilonp  willi  rrom  one  quarlfr  to  one-half 
leiiH  (he  men  formt-ily  eniployeil  on  -.Imllur  Jobs,  whlU-  In 
creasing  their  daily  output. 

The  Schmidt  Construction  Co  of  I'hiriiKo  i'nKU);i-d  on 
■Irect  <ind  alley  paving  In  that  city,  i.s  uslnn  iiuuhinery  for 
the  npeedy  and  economical  loadint:  .iiul  (laiisporllng  of  ma- 
terial. Most  of  the  work  consists  ..i  nii.y  p.ivlng.  Tho 
work  in  'cuttered  In  different  parts  of  i'hli-ii«o.  making  !t 
■•(•cfKiiary  to  move  tin-  machinery   from   job  to  job  .'viTy   few 


Tructracli>r>  and  dumped  directly  nilo  the  skip  ot  tlie  Koeb- 
i:ne  pavinc  mixer. 

The  round  trip  haul  (from  Nioruge  piles  to  mixer  and  re- 
turn) Ik  l.ituO  ft  Kuch  Tructraclor  iiiukes  one  round  trip 
in  o  minutes.  The  mixer  is  kept  busy  iHiuring  at  ilie  rul<- 
of  one  butch  per  minute. 

The  following  men  are  emplovi'd  on  these  Jobs 

'     Clark     Truclruilur     ■  >|m  r.iii>i  f  3 

Jrfltrry    Ijuddrr    .  ,     .         3 

1   «'nKii»'<fr  nnd   'i  l«lu>rrr«, 

Hnrlx^r-tSroriK'    l^udrr J 

1   rriKlnrf-r  and  i  lnlH>rrrii. 

KiK>hrlnK    Mlxrr    » 

i    ItttMirrrS    oik    Wft    side. 

3  lalKirfm  un  dry  slilr. 
3  mrohunlrs. 
1  Ittrmun. 
Ci-ir.tnl    luudlni;    b\    :    lul>ur<-rs..  .3 


T'ttHi     n»*-n    *-Mif>I<u  t-f1 


in 


Labor   Saving    Equipment   of    Schnudt    Construction    Co.   on    Concrete    Alley    Paving    at   Chicago* 

(11  Jptfrny  Loader  at  Sand  r'ilr  [--lailinK  in  Trurlrurlnr    il'l  HarhiT  r-.mnr    I»adi'r    I<ondlnK    Urokrn    Sti.ni".    (.1)    Tho    ronni'flinf    I. Ink 
Botwoen   Ihi-  Storagu   Plies  and    the    Pavlnt;    .MIxit       (t)   Trurimclor  InimpInK  Directly  Inlo   Skip  of  .Mlx>-r. 


•Jays.     There  is  sufficient  work  ahead  to  keep  this  contractor 
busy  until  Dec.  1. 

The  average  alley  width   Is   1.5  ft.   i  in      A   1:2::!  mix  laid 
ii     thick,   is   epeolfipd.      The   average   alley   Job  consists   of 
iiiout    I.fiiiii  sq.  yd.  of  concrete  paving. 

With  his  present  equipment,  conslstini;  of  1  .leffrey  auto- 
matic loader.  1  Barber-Creene  automatic  loader.  1  Koehrins 
mixer,  and  ::  gasoline  iiropelled  Clark  Tructractors.  the  con 
tractor  is  averaginp  7.iO  sq.  yd.  of  alleyway  per  day.  With 
hand  labor  the  daily  output  was  fioii  sq.  yd.  or  less,  depend- 
ing on   weather  conditions. 

The  .leffrey  loader  is  located  at  the  sand  storage  plies  and 
the  Barber-Greene  loader  at  the  stone  storage  pile.  Cement 
loading  Is  done  by  laborers.  On  each  trip  the  Clark  Truc- 
tracto:  picks  up  ti  cu.  ft.  of  sand,  fl  cii.  ft.  of  stone,  and  .t 
cu.   ft.   of  cement.    This   batch  of  dry   mixture   is   hauled   by 
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The  work  Is  performed  on  a  schedule  and  production  goes 
on  without  a  break.  The  mixer  sets  the  pace  for  the  work. 
The  nutomatlc  loaders  and  Tniclriiclors  keep  the  mixer  sup- 
plied. The  heavy  handling  Is  handled  by  machinery  An  n 
result  there  Is  practically  no  let  up  from  beginning  to  the 
completion  of  the  Job  and  operations  continue  r-gardless  of 
weather  conditions.  The  average  number  of  men  employed 
has    been   cut    from   ?,2   to   20. 


Georgia  Motor  Vehicle  Tax  Law  Valid.— The  validity  of 
the  motor  vehicle  license  tax  act  passed  by  the  General  As- 
sembly of  Georgia  In  lOlfl  was  upheld  by  the  Slate  Suprem'! 
Court  in  J  unanimous  decision  banded  down  July  6.  The  do- 
clflon  mnkes  the  aulomnblle  fund  Immediately  available  for 
highwa.".-.  construction  purposes  by  permitting  the  governor 
to  ilraw   lilt   warrants  agiin:-t   It   for  this   purpose. 

) 
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EndineeruKj  -Mid  Coutracting  for  Augud  4,  1920. 


Broken  Stone  Roads 


By  GEO.  HOGARTH, 
Chief  EnRine«r.  Department  of  Public  HlRhways.  Ontario. 
Highway  development  in  Canada  may  be  said  to  begin  with 
the  troll  or  bush  road  and,  depending  on  the  lightness  or 
heaviness  of  traffic,  to  advance  by  well-defined  steps  to  the 
state  of  earth  road,  then  a  gravel  road,  then  a  macadam 
road  and  finallv.  it  finances  permit,  and  traffic  is  sufficiently 
heavv  the  road  becomes  a  bituminous  or  concrete  pavement. 
For  all  time  to  come  many  miles  of  our  highways  will  re- 
main earth  roads.  . 

Some  roads  being  more  important  and  leading  to  railway 
stations  or  market  centers,  will  have  gravel  applied  to  them 
as  traffic  increases,  and  the  need  for  a  better  road  arises  and 
later  when  that  traffic  becomes  heavy  and  approximates  200 
to  500  vehicles  per  day,  the  need  of  a  stronger  road  crust  wiU 
be  evident  and  a  macadam  surface  of  broken  stone  will  be 
laid  Such  a  stone  roadway  will  carry  economically,  with 
ordinary  maintenance,  a  traffic  up  to  1.000  or  1.500  vehicle.^ 
per  day. 

Broken  Stone  Roads  for  Light  Traffic-Broken  stone  roads 
for  ordinarv  travel  mav  be  built  at  comparatively  small  ex- 
pense where  rock  is  situated  close  to  the  highway.  The  in- 
stallation of  a  crushing  outfit  at  any  convenient  point  will 
provide  in  one  season  sufficient  stone  to  surface  a  number  of 
miles  of  roadway,  !.nd  by  crushing  the  stone  so  that  all  will 
pass  a  l>4-ln.  ring,  no  rolling  will  be  necesary.  In  operating 
such  an  outfit  and  building  a  road  the  usual  procedure  is  to 
pass  all  stone  over  a  screen  after  crushing  and  draw  Into  one 
bin  all  the  dust  and  chips  up  to  V,  in.  The  rest  of  the  stone 
passes  into  a  second  bin  and  is  drawn  away  and  spread  on 

the  road.  j,    ,.  i,.i 

The  road  grade  should  first  be  properly  drained  and  slightly 
rounded  up  in  the  center  and  a  layer  of  the  crushed  stone 
from  10  to  15  ft.  wide  and  3  to  5  or  6  in.  think  is  placed. 
After  the  first  layer  of  stone  is  in  position  and  spread  a  coat- 
ing of  the  screenings  and  dust  is  distributed  on  top  of  the 
first  laver,  and  the  road  is  left  for  traffic  to  consolidated.  In 
this  manner  a  broken  stone  road  for  light  traffic  may  be  con- 
structed with  the  minimum  of  expenditure,  and  if  limestone 
is  used  and  care  exercised  in  leveling  and  spreading  the 
stone,  a  satisfactory  result  -will  be  obtained. 

Two-Course    Macadam   for   Heavy  Traffic— Where   it   is  de- 
sired to  properly  construct  a  onp  or  two-course  broken  stone 
road  for  heavy  traffic,  more  care  is  required  in  all  the  road- 
building     operations.       The     preparation     of     the     subgrade 
must     be     given     close     attention     and     the     drainage     of 
the     roadway     properly     provided     for.     Side     ditches    with 
good     outlets     will     be     required     and     the    bottom    of    the 
side    ditch     should     be     at     least     2     ft.     below     the    crown 
of     the     roadway.     Many     soils     are     found     to     be     wet 
and  soft  and  tile  drainage  under  or  alongside  the  stoned  por- 
tion must  be  provided  to  draw  away  the  water  and  permit  the 
soil  to  dry  out  and  harden.     If  the  country  is  rolling,  it  will 
be  found  that  tile  drainage  is  absolutely  necessary  to  dry  out 
wet  spots  on  hills,  particularly  at  points  from  .50  to  200  ft. 
below  the  crest  of  hills,  as  it  is  at  such  points  the  ground 
water  tends  to  come  to  the  surface  and  by  creating  springs 
win  cause  the  road  to  soften  and  break.     By  properly  ditch- 
ing and  tiling  the  earth  subgrade,  it  is  possible  to  create  at 
small  expense  a  hard,  dry  surface  upon  which  to  place  the 
foundation  course  of  broken  stone.     Drainage  is  essential  to 
roads  and  the  money  so  spent  is  returned,  because  the  well 
drained   road   costs   less   to   maintain   and   lasts   longer   than 
one  that  Is  poorly  drained. 

The    earth    subgrade,   after   being    properly    drained     and 

graded,  is  thoroughly  rolled  and  the  base  course  of  stone  is 

imlformly  spread  upon  it.     This  base  course  may  be  10  to  20 

ft.  In  width  and  from  4  to  7  in.  in  depth,  and  composed  of 

coarse,  stony  gravel,  field  boulders,  broken  stone  or  teltort!. 

The  quality  of  hardness  of  the  stone  used  in  the  foundation 

course  Is  not  Important,  as  the  wearing  effect  of  wheels  does 

not  come  on  the  base  course,  so  that  any  stone  is  usually 

satisfactory.     When    the    base    course    is    in    place    a    roller 

should   be   used   to  consolidate  the  stones  and  render  them 

firm   for  the  top  course.     The  spaces  between  the   stone  in 

the  base  course  may  be  filled  by  screenings  or  coarse  gravel 

and  the  whole  watered  and  rolled. 

On  top  of  the  base  course  a  depth  of  broken  stone  about 

•Paper  presented  at   the  Tth   Canadian   Good   Roads  Convention. 
Winnipeg. 


4  in.  in  depth  is  placed.  This  top  layer  is  composed  of  stones 
about  2  in.  in  size,  and  as  it  is  the  wearing  course  of  the  road 
the  quality,  toughness  and  uniformity  of  the  stone  is  impor- 
tant. Any  good  limestone  may  be  used  for  the  wearing 
course,  but  the  hardness  of  the  stones  should  be  uniform  as 
otherwise  the  quick  wearing  of  tho  softer  stones  will  create 
a  rough  road  in  a  short  time.  The  top  course  is  thoroughly 
rolled  and  is  then  watered  and  screenings  applied  and  spread 
over  the  stones  to  fill  the  voids.  Brooms  are  used  to  sweep 
the  screenings  into  all  spaces  and  the  surface  is  watered, 
broomed  and  rolled  until  hard  and  unyielding  under  the 
roller.  A  light  coat  of  screenings  is  applied  and  the  road 
loft  for  a  few  days  to  dry  out  before  being  opened  to  traffic. 

Maintenance  and  Repair  of  Macadam.— The  broken  stone 
road  is  readily  constructed,  easily  maintained  and  readily  re- 
paired. It  is  a  pleasant  road  to  drive  over  and  with  proper 
maintenance  is  economical.  It  may  be  found  that  after  being 
in  use  for  years  a  broken  stone  road  has  small  holes  and 
ruts  over  its  entire  length.  One  method  of  preventing  the 
road  becoming  rough  is  to  establish  a  system  of  mainte- 
nance by  patrolmen  shortly  after  the  road  is  built.  Under 
ordinary  circumstances  one  man  with  a  1-horse  cart  and  a 
small  outfit  of  tools  will  be  able  to  patrol  and  keep  in  re- 
pair from  S  to  5  miles  of  road,  and  he  will  not  need  to  be 
continuously  employed  to  do  that. 

The  repairs  consist  in  filling  the  holes  and  ruts  with  large 
stone,  covering  the  stone  with  screenings  and  tamping  the 
patch  tightly  into  place  with  a  pounder.  An  experienced 
man  will  patch  a  road  so  that  the  road  is  smooth  and  the 
patches  cannot  be  detected  a  few  days  after  the  work  is  done. 
After  being  under  heavy  traffic  for  some  time  a  broken  stone 
road  may  become  rough  and  pitted,  so  that  resurfacing  is 
necessary.  This  work  is  undertaken  by  first  scarifying  and 
loosening  the  old  surface,  after  which  the  stones  may  be  lev- 
eled oft  and  a  new  course  applied,  rolled  in  and  finished  the 
same  as  when  building  a  new  road.  It  is  this  ease  of  repair 
which  makes  the  broken  stone  road  one  of  the  most  econom- 
ical to  maintain  and  keep  in  good  surface. 

The  raveling  of  broken  stone  roads  under  traffic  may  be 
prevented  bv  the  application  of  a  hot  coat  of  bitumen.  This 
coat  is  applied  after  carefully  sweeping  the  surface  and  a 
nuantitv  of  from  H  to  %  gal.  per  square  yard  is  used.  Such 
material  may  be  applied  by  means  of  a  pressure  distributor. 
It  is  then  covered  with  a  layer  of  %-in.  stone,  and  rolled. 

During  the  summer  months  a  broken  stone  road  may  be- 
come dry  and  dusty.  To  prevent  this  condition  arising,  it 
will  be  necessary  to  apply  oil  or  light  tar  to  the  surface  at 
the  rate  of  about  %  gal.  per  square  yard,  and  then  spread 
sand,  screenings  or  pea  gravel  lightly  over  the  material,  the 
oil  or  tar  to  blot  up  any  surplus  and  stop  the  material  stick- 
ing to  the  wheels  of  vehicles.  An  application  of  a  dust  pre- 
ventive in  the  early  spring  and  a  second  in  mid-  or  late  sum- 
mer will  render  the  road  dustless  during  the  months  of  heavy 
summer  traffic. 

Crown  and  Grades.— Broken  stone  roads  are  rounded  or 
crowned  slight Iv  in  order  to  shed  water.  The  amount  of  rise 
given  the  center  of  the  road  should  be  as  little  as  possible 
consistent  with  proper  drainage.  A  slope  of  %  to  %  In. 
per  toot  will  usuallv  be  found  sufficient  and  will  give  on  a 
road  20  ft.  wide  a  crown  2%  to  5  ins.  higher  at  the  center 
than  at  the  sides.  A  rise  of  from  3  to  SVa  in.  will  be  found 
very  satisfactory  on  such  a  width  of  road. 

On  steep  grades  broken  stone  roads  will  be  found  to  give 
ccod  foothold  for  horses.  In  such  situations  the  maintenance 
cost  will  be  high  because  of  the  material  washing  away 
Broken  stone  roads  have,  however,  been  successfully  main 
tained  on  grades  of  from  5  to  12  per  cent. 

Broken  stone  roads  have  several  advantages,  among  which 
may  be  mentioned,  that  they  do  not  require  rigid  or  expen 
sive  inspection  and  they  can  be  laid  in  all  but  freezinc 
weather  If  well  built  it  retains  its  shape  and  does  not  dis 
tort  or  wave  or  creep,  and  is  an  easy  riding  road  for  team 
or  motor  traffic.  The  disadvantages  of  broken  stone  road^ 
are  that  if  subjected  to  much  traffic  In  the  spring  they  tend 
to  break  up  and  ravel,  while  heavy  automobile  traffic  tends 
to  sweep  away  the  dust  particles  between  the  large  stones 
leaving  a  rough  surface. 

Pennsylvania  Highway  Work.— Since  February,  1919,  the 
Pennsylvania  State  Highway  Department  has  awarded  con- 
tracts for  1.000  miles  of  new  roadway.  At  the  present  time 
769  miles  are  under  contract. 
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A  Study 


of    the    Standard 
Test  for  Rock 


Deval 


Results  of  the  series  of  tests  uunlc  lu  the  laboratory  of 
the  U.  S.  Bureau  of  Public  Roads  iu  conneotloo  with  certain 
proposed  changes  in  the  Deval  abrasion  tost  for  rock  are 
given  In  a  paper  presented  at  the  i;;rd  annual  meeting  of 
the  American  Society  of  Testing  Mntorials,  An  abstract  of 
the  paper  follows: 

The  Deval  test  Is  probably  the  best  known  and  most 
widely  used  of  any  of  the  methods  which  have  been  devel- 
oped for  testing  the  quality  of  road-bulldinK  rock.  It  has 
been  In  continuous  use  in  this  country  for  ovor  20  years  and, 
in  general,  has  been  considered  satisfactory  for  the  purpos") 
for  which  it  was  designed;  that  is.  to  nieasiiro  the  relatlv.> 
resistance  of  rock  to  wear  or  abrasion  In  spite  of  this  fact, 
however.  It  must  be  confessed  that  the  nunhod  Is  weak  In 
ai  least  tun  particulars 

Variations  Due  to  Laboratory  Manipulation.— In  the  first 
place,  experiments  made  recently  have  indicutod  the  possi- 
bility of  a  considerable  error  in  results  obtained  due  to  varia- 
tions in  laboratory  manipulation.  For  instance.  Mattlmor'\ 
In  1917.  reported  a  series  of  results  in  which  10  tests  on  i 
sample  of  dolomite  made  In  the  same  laboratory  and  by  the 
same  operator  but  on  different  days  showed  a  maximum  va- 
riation in  percentage  of  w-ear  of  0.9  per  cent.  A  correspond- 
ing series  of  tests  on  syenite  showed  a  maximum  varlatlo'i 
of  l.o  per  cent.  In  the  same  year  Reinecke  and  Clarke  In  a 
paper  before  the  society  reported  a  maximum  variation  of 
0  6  per  cent  on  17  duplicate  sets  of  limestone,  and  a  cor- 
responding maximum  variation  of  0.3  per  cent  on  7  duplicat" 
sets  of  Igneous  rock.  In  both  of  the  cases  cited,  care  was  ex 
ercised  to  insure,  as  nearly  as  possible,  the  use  of  identical 
material  in  all  of  the  check  tests.  The  variations  noted  are 
therefore  assumed  to  be  due  to  laboratory  manipulation 
alone. 

Discrepancies  Due  to  Hand  Breaking  of  Samples.— Results 
of  tests  made  by  the  author  along  the  same  linp  are  given  In 
Table  1.  The  results  shown  in  the  table  were  obtained  from 
time  to  time  In  the  course  of  the  routine  work  of  the  labora- 
tory of  the  Bureau  of  Public  Roads  and  extended  over  a  ps 
rlod  of  a  year  or  more.  No  effort  was  made  to  specially  pre- 
pare any  of  the  samples.  They  were,  however,  all  prepared 
hy  the  same  operator — an  experienced  man  who  has  been  en- 
gaged in  this  work  for  the  past  1<!  years.  These  results  in- 
dicate clearly  the  degree  of  accuracy  w-hich  may  be  expected 
in  a  given  laboratory  and  under  average  normal  conditions. 
It  will  be  noted  that  the  average  maximum  deviation  for  the 
four  types  examined  amounts  to  approximately  0.8  per  cent 
This  would  correspond,  in  the  case  of  granite,  trap,  or  other 
hard  rock  having,  for  instance,  an  average  percentage  of 
wear  of  3.  to  a  possible  variation  of  from  12  to  16  in  French 
coefficient  of  wear,  or  four  points.  This  is  rather  a  serious 
error  and  calls  for  a  greater  tolerance  in  interpreting  the  re- 
sults of  tests  than  we  have  been  in  the  habit  of  considering 
necessary.  The  principal  reason  for  the  discrepancies  noted 
!s  the  practical  Impossibility  of  securing  by  the  ordinary 
method  of  hand-breaking  a  test  sample  consisting  of  50  pieces 
all  of  the  same  size  and  shape.  It  is.  of  course,  obvious  that 
variations  in  either  respect  will  affect  the  results  obtained, 
particularly  if  the  stone  be  unusually  soft  or  brittle.  The 
present  standard  method  requires  that  a  sample  of  rock  for 
the  abrasion  test  shall  weigh  within  10  g.  of  5.000  g.  and  shall 
be  composed  of  50  pieces  of  freshly-broken  stone  of  as  nearly 
the  same  size  as  possible.  While  no  reference  Is  made  to  the 
shape  of  the  pieces,  the  assumption  has  always  been  tha» 
cubical  fragments  should  be  prepared.  It  has  been  the  au- 
thor's experience  that  such  a  sample  Is  extremely  difflcult  to 

TABLE    I.— COJrPARATIVE    RESIT-TS  OF    ABRASION    TESSTS 
fSIN'G  STAXDARP  AND  PROPOSED  MTmiOPS. 

Pprcentngp  of  Wear  bv  Porofnt.-ieo  of  WVar  by 

SUndanl  Method.  Proposed  Method. 

Max  M"- 

T^st  Type  of            Individual                   Devi-  Inrllvldunl             Devl- 

N'o       Rock.              Results            Av.  atlon.  Result.".       Av.atlon 

1.  Granite     ..     ^.D       4.3       4.6       4.3     O.fi  fin       5.R       K.7       B.9     0.3 

2.  Oranlte     . .      5.0       4.4       4.6       4.7     O.f.  6.0       B.9       6.1       6.0     0.2 

3.  Oranlte     ..     3.0       3.3       2.9       3.1     0.4  3.9       4.1       4.0       4.0     n.3 

4.  Trap  j 2.0       2.7       2.5       2.4     n.T  3.0       3.2       J.O       3.1     0.2 

5.  Trap    2.9       2.5       2.6       2.7     0.4  4.0       4.1       4.3       4.2     0.3 

6.  Limestone       5.9       6.3       6.8       6.3     n.p  12.(1     12.3     12.4     12.2     04 

7.  Umestrre.      9.3     10.8     10.6     10.2     1."  29.4     29.0     29.6     29.4     0.6 

8.  Sandstone.      5.?       6.7       7.0       6.5     1.2  13.1     13.0     13.3     13.2     0.3 
.\veraRe     n.S  .Wemc-                             0.3 


prepare  in  the  ordinary  manner  In  a  reasonable  length  of 
lime  As  a  mutter  of  fact,  it  may  be  doubted  whether  it  Is 
even  aiiproxliiuited  In  the  majority  of  laboratories. 

New  Method  of  Preparing  Sampiei.  Appreciating  the  need 
of  a  more  rapid  us  well  as  uccuratt<  melhud  of  preparing  sum 
pies,  the  laboratory  of  the  Bureuu  of  Public  Roads  has  been 
for  some  time  experimenting  with  a  forcing  press  equipped 
with  suitable  knife  edges  for  breaking  stone  It  was  flrst 
used  by  the  lal'oratory  in  the  preparation  of  granite  pavint; 
block  san\ples  for  test  because  It  was  found  that  the  vari- 
ation;) obtained  when  specimens  were  hand-broken  were  so 
great  that  the  results  wi-re  of  little  value.  It  has  a  capacity 
of  20,000  lb.,  which  is  sulllcient  to  break  an  ordinary  stand- 
ard-size granite  block.  By  the  use  of  this  machine,  small 
cubical  fragments  of  the  size  desired  may  be  prepared  con- 
veniently from  practically  all  types  of  rock  with  the  exception 
of  some  traps  and  the  very  highly  foliated  or  laminated  va- 
rieties, such  as  gneiss  and  schist.  With  these  types  it  Is 
always  a  question  of  doing  the  best  possible  with  the  mate- 
rial  In  hand.  A  standard  sample  prepared  in  the  above  man- 
ner will  consist  of  ."lO  pieces,  approximately  cubical  In  shape, 
each  of  which  should  weigh  from  SR  to  115  g.  Results  of 
tests  on  samples  of  different  types  of  rock  prepared  In  this 
manner  and  compared  to  tests  on  the  same  materials  pre- 
pared in  the  usual  way  are  shown  In  Table  1  and  will  bo  dli- 
cussed  below. 

Another  Criticism  of  the  Deval  Test.— The  Deval  test  has 
been  criticized  also  from  another  point  of  view.  In  a  paper 
presented  at  the  191S  annual  meeting  of  the  Society.  Scofleld 
called  attention  to  the  action  of  the  so-called  "dust  cushion  ' 
on  the  Inside  of  the  abrasion  cylinder.  He  showed  that  In 
eliminating  this  cushion  by  removing  the  dust  of  abrasion 
during  the  test,  a  much  greater  range  In  values  could  be  ob- 
tained, especially  among  the  softer  rock  types.  Other  In- 
vestigators working  along  the  same  line  had  Independently 
reached  the  same  conclusion  Indeed,  the  present  method  Is 
so  obviously  wrong  In  principle  it  is  remarkable  that  it  ha.4 
not  been  changed  before. 

In  regard  to  the  elimination  of  this  "dust  cushion"  the  au- 
thor .^ces  no  better  way  than  to  simply  mill  a  series  of  longi- 
tudinal slots  in  the  standard  abrasion  cylinder  through  which 
the  dust  may  escape  as  fast  as  It  Is  formed.  The  arrange- 
ment of  the  slots  has  been  adopted  in  the  Bureau  of  Public 
Roads  laboratory.  They  are  li;4  in.  apart,  center  to  center, 
and  1  /16  in.  wide.  The  exact  spacing  or  length  of  the  slots, 
however,  apparently  makes  very  little  difference  in  the  ac- 
tual results  obtained,  provided  there  are  a  sufficient  number 
of  openings  to  permit  all  of  the  dust  to  escape. 

Several  other  suggestions  In  the  way  of  Improving  this  test, 
such  as  the  use  of  small  shot  as  an  abrasive  agent,  a  graded 
Instead  of  a  one-size  sample,  etc..  have  been  offered  from  time 
to  time.  Some  of  these  will  be  briefly  discussed  In  the  con- 
clusions to  this  paper. 

Discusaion  of  Results  Obtained.— The  work  covered  In  the 
following  discussion  was  carried  out.  therefore,  with  two  pri- 
mary objects  In  view: 

1.  To  determine  how  variations  In  the  results  of  tests  due 
to  laboratory  manipulation  may  bo  reduced: 

2.  To  determine  the  comparative  range  In  values  obtained 
with  and  without  the  "dust  cushion." 

The  results  of  a  ntimber  of  tests  made  on  samples  prepared 
by  machine  and  tested  In  the  slotted  abrasion  cylinder  are 
given  In  Table  I.  and  may  be  comparerl  to  the  values  obtalncl 
In  the  ordinary  manner  and  to  which  reference  has  already 
been  made.  It  will  be  noted  that  the  average  maximum  d.^- 
vlatlon  of  0,8  per  cent  observed  with  the  standard  method 
has  been  reduced  to  0.3  per  cent  by  the  use  of  machinn- 
broken  fragments.  The  Individual  losses,  on  the  other  hand, 
have  been  increased  In  varying  amounts  due  to  the  elimina- 
tion of  the  dust  cushion.  Tests  In  the  closed  cylinder  using 
machine-broken  fragments  showed  slightly  lower  average  re- 
sults than  with  the  standard  method,  no  doubt  due  to  the  ab- 
sence of  wedgpshapnd  or  flat  pieces  which  frequently  flml 
their  way  Into  a  sample  prepared  In  the  usual  way.  The  re- 
sults of  a  number  of  tests  on  a  large  variety  of  rock  types 
are  given  In  Table  II 

Taking  into  account  the  fact  that  all  of  the  test  results 
given  In  Table  II  were  obtained  on  samples  hand-broken  In 
the  usual  way  and  are  liable  therefore  to  a  possible  error  of 
nearly  1  per  cent,  the  relationship  Is  fairly  well  defined,  and 
shows  clearly  the  value  of  using  the  slotted  cylinder  In  def- 
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feientiating  between  the  wearing  nualities  of  the  setter  types 
of  rock. 

In  Fig.  1  are  plotted  the  results  of  a  number  of  tests  made 
in  both  tl'.e  standard  and  slotted  abrasion  cylinders  in  which 
the  loss  by  abrasion  was  determined  at  the  end  of  each  1.000 
revolutions.  A  comparative  run  was  made  also  in  each  cas  > 
tising  six  ITs-in.  cast-iron  shot  as  an  abrasive  a,gent.  Thes" 
tests  were  made  in  order  to  determine  the  practicability  of 
accelerating   the   wear  by   means  of  an  abrasive  and   at  the 
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Fig.    1  — Ch.-rt   Showing   Relation    Betwr-en    Percentage   of   Wear   and 
Duration   of  Test. 

same  time  speeding  up  the  test  by  cutting  down  the  total 
number  of  revolutions.  According  to  the  results  shown  in 
the  figure  it  would  appear  theoretically  possible  to  obtain 
about  the  same  loss  at  the  end  of  2.000  revolutions  when  shot 
are  used  as  would   be  obtained  at  the  end  of  10,000  revolii 


tions  without  the  abrasive.  As  a  matter  of  fact,  however, 
experiments  have  shown  that  the  gain  in  time  thus  effected 
would  be  more  than  counterbalanced  by  the  resulting  loss  in 
accuracy.  It  has  been  found  impossible  to  obtain  check  test? 
closer  than  1  per  cent  when  an  abrasive  is  used,  due  probably 
to  the  breaking  up  of  the  fragments  composing  the  sample 
under  the  action  of  the  shot.  This  action  makes  the  test  a 
measure  of  toughness  rather  than  of  resistance  to  wear.  In- 
asmuch as  the  amount  of  this  action  would  depend  to  a  larg° 
degree  on  the  prevalence  of  incipient  fractures  or  minute 
seams  in  the  rock  which  would  not  affect  the  value  of  the 
material  in  road  construction,  the  use  of  an  abrasive  is  not 
recommended.  The  effect  of  these  minute  fractures  which 
frequently  can  not  be  detected  by  the  eye  has  been  noted  in 
connection  with  the  standard  test  for  toughness  of  rock. 
The  following  conclusions  may  be  drawn: 

1.  Results  of  the  standard  Peval  abrasion  test  as  con- 
ducted in  the  usual  way  are  accurate  to  within  one  per  cent. 

2.  The  diflloilty  of  properly  preparing  samples  by  hand  in 
a  reasonable  length  of  time  is  the  principal  reason  for  the 
discrepancies  in  results  observed. 

3.  Samples  may  be  prepared  conveniently  and  accurately 
by  means  of  the  machine  described  in  this  paper. 

4.  The  range  in  values  of  percentage  of  wear  is  greatly 
increased  by  the  use  of  a  slotted  cylinder  which  permits  the 
dust  of  abrasion  to  escape  as  fast  as  it  is  formed. 

5.  In  general,  the  difference  between  percentage  of  wear 
as  determined  in  the  standard  and  in  the  slotted  cylinder  in- 
creases as  the  coefficient  of  hardness  of  the  rock  decreases. 

In  conclusion,  the  author  would  strongly  recommend  that 
Committee  D-4  on  Road  :Materials  consider  the  modification-; 
of  the  neval  abrasion  test  outlined  above  in  connection  with 
the  proposed  revision  of  the  standard  method. 
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3LF    II— RE.SULT.S     OF    roMPAR.\TIVK    ABRASION 

TEST 

FOR   KOCK. 

Vo 

Type  of  Rock.     H.ir<i 

ness.     Touphness.     Standard  Test 

"^n 

of  Wear     "c  ofWear 

Type  of 

Standard         Slotted 

Differ- 

Xo. 

Ri)ck. 

H'trdness. 

Toughness. 

Test                Test. 

ence. 

1. 

Trap     

18.7 

35 

1.6                     2.4 

o.s 

2. 

Trap     

.     18.7 

2.0                    2.4 

0.4 

•I. 

Trap    

.     18.0 

32 

2.0                    3.0 

i.n 

4 

Granite    ... 

.      19.0 

10 

3.2                    3.5 

0.3 

S. 

Trap    

.     1S.5 

43 

3.0                      3.S 

0.8 

«. 

Trap    

.     17.3 

21 

2.7                      3.9 

1.2 

7 

Trap    

2.7                      4.0 

1.3 

8 

Granltp     . . . 

.     l.S.O 

14 

3.4                      4.0 

0.6 

9 

Granite    . . . 

.     18.7 

10 

3.7                      4.2 

0.5 

10. 

Granite    . . . 

.      18.0 

14 

3.2                      4.2 

1.0 

II. 

Trap    

.     18.0 

26 

2.3                      4.2 

1.9 

12. 

Granite    . . . 

.    IS.n 

9 

3.6                    4.2 

0.6 

IS, 

Granltf    . . . 

.     18.7 

13 

3.3                      4.3 

1.0 

14. 

Granltf    . . . 

.     18.7 

10 

3.5                      t.4 

0.9 

15. 

QuartziKf 

.     18.7 

16 

3.4                      4.5 

1.1 

Ifi, 

Granltf-    . . . 

.     18.7 

n 

3.4                      1.5 

1.1 

17. 

Granite    . . . 

.     18.7 

10 

3.5                      1.5 

1.0 

18. 

Trap    

.     IS.O 

20 

2.S                        4.6 

1.8 

19. 

Granite    ... 

.     19.3 

11 

3.6                      1.7 

1.1 

20. 

Granite    . . . 

.     18.Y 

10 

3.4                      4.7 

1.3 

21. 

Granite    .    . 

.     18.0 

10 

3.S                        5.0 

1.2 

■>2 

Quarlzlte     . 

.     18.7 

17 

3.3                        5.1 

l.S 

2S. 

Llmestoni- 

.     17.2 

15 

3.5                      5.1 

1.6 

24. 

Tjimt-stone 

.     17.3 

3.3                        5.6 

2.3 

2.^. 

Granite     . . . 

.     16.7 

8 

3.2                      5.6 

2.4 

26. 

Granite    ... 

.     17.3 

7 

4.2                    5.6 

1.4 

r,. 

Trap    

.      18.3 

18 

3.2                    5.S 

2.6 

2'.. 

Granite    ... 

.     17.3 

1 

4.2                     5.9 

1.7 

29. 

Granite    . . 

.     16.7 

8 

4.3                    5.9 

1.6 

10. 

Granite    . . . 

7 

4.4                      5.9 

1.5 

31. 

Granite    . . 

.      18.0 

9 

1.3                      6.0 

1.7 

32. 

Granite    ... 

.     16.7 

S 

4.5                      6.1 

1.6 

33. 

Granite    . . 

.      18.0 

S 

5.2                      7.2 

2.0 

34. 

Mmestone 

.     15.0 

10 

3.4                      7.7 

4.3 

s.";. 

.Sands-tont 

.     16.7 

s 

4.3                        8.0 

3.7 

36. 

Trap    

.     16.7 

9 

4.0                      S.6 

4.6 

37. 

Kimestonc 

.      17.3 

15 

4.8                      S.R 

1.0 

.•w. 

Limestone 

.      12.3 

t: 

3.3                      9.3 

G.O 

.39. 

I..tmestf'nf- 

.      16.0 

s 

6.0                    10.2 

4.2 

4n. 

I..im'"stone 

.      12.3 

6 

4.7                    10.4 

:>.  1 

41. 

l.lme.clenc 

.      13.9 

S 

5.3                    10.6 

5.3 

42. 

Gr-nlrr-       . 

.     18.5 

n 

6.S                      10.6 

3.8' 

4.1. 

.      15.7 

.1 

5.4                      10.7 

5.3 

(4 

.      15.0 

7 

5.9                      11.1 

5.2 

45. 

.     16.0 

0 

6.S                      11.1 

4.6 

46. 

I.,impstr,ne 

.      16.5 

<; 

7.0                      11.7 

1.7 

47. 

Ijime.Htone 

.     12.1 

't 

6.2                    12.2 

6.0 

48. 

lylrr.estone 

13.?. 

3 

7.0                    12.2 

5.2 

49 

l*ini*  str.nc 

.      12.7 

4 

5.9                      12  9 

7.0 

.iO. 

I^imeptone 

.      13.5 

6 

5.e                    13.0 

7.4 

51. 

T.imf  .stone 

.      15.!' 

6 

S.3                      13.4 

5.1 

.i2. 

Tjlnrif-stfin.- 

.      11.3 

7 

7.0                      13.8 

6.8 

5.T 

Llm*-Htf>ne 

.      120 

7 

7.4                    16. S 

9.4 

54. 

I>im.;  ii.ne 

.      10.2 

7 

6.9                      19.1 

12.2 

.'^5. 

\j\n\t  St*  nr 

.      11.0 

5 

8.5                    22.9 

14.4 

56 

I>im.  -'■  ". 

V   (1 

-. 

lO.S                    i7.6 

16.8 

37. 

IJn- 

1".«                    31.4 

20.6 

Pennsylvania  Highway    Department   Uses 

Lodometers  for  Determining  Weight 

of   Truck  Loads 

Inspectors  for  the  Automobile  Division  of  the  .State  High- 
way Department  of  Pennsylvania  and  state  policemen  arc 
equipped  with  lodometers.  or  ".lack  scales."  With  these  ma- 
chinos  it  is  possible  to  get  the  approximate  weight  of  trucks 
The  lodonieter  is  a  mechanism  with  a  jack  attachment  and 
is  placed  under  the  axles  of  trucks  suspected  of  being  over 
weight  Two  lodometers  are  placed  first  under  the  rear 
axle,  which  is  then  jacked  up  The  dials  on  the  lodometers 
give  the  weight  carried  on  the  rear  end  of  the  truck.  Then 
the  lodometers  are  moved  to  the  front  axle  and  that  end 
is  raised.  The  total  weight  registered  front  and  back  gives 
the  approximate  weight  of  truck  and  load.  Under  the  stat.3 
law  trucks  must  have  painted  on  the  outside  the  maximum 
weight  limit  permitted  by  the  manufacturer  of  the  car.  If 
the  lodometers  show  that  this  weight  limit  has  been  ex- 
ceeded the  inspectors  take  the  truck  to  the  nearest  scales 
where   an   exact   weight  is  secured. 

Under  the  law  no  commercial  vehicle  may  carry  a  weight 
greater  than  that  specified  by  the  manufacturer.  It  is  on 
this  point  that  arrests  are  now  being  made  throughout  the 
state.  The  automobile  division  inspectors  find  that  the 
greatest  loads  are  being  carried  after  dark;  and  they  re- 
port steady  streams  of  huge  motor  vehicles  constantly  ply- 
ing between  New  York  and  New  .lersey  points  and  Phila- 
delphia. The  fine  for  over-loading  trucks  is  from  $2.-)  to 
$100  and  in  addition  costs  are  levied,  or  a  six  months'  jail 
sentence  may  be  imposed.  The  fine  goes  into  the  treasurv 
of  the  municipality   in   which  the  arrest  is  made. 

The  department's  lodometers  in  future  will  be  in  contin- 
uous use  throughout  the  "tate  tind  trucks  will  be  stopped 
and  weighed  on  the  highways. 

Under  the  state  law  commercial  vehicles  are  divided  into 
seven  classes.  The  maximum  weights  allowed  for  thes^ 
classes    including  chassis,   body  and   load,  are  as  follows: 

Class  AA.  7,000  lb.:  class  A.  11.000  lb.;  class  R.  15.000  lb.: 
class   C.   20,000   lb.:    class   D.   21,000  lb,;    class  C.   and   F,   2fi,- 

000  lb.  , 

No    commercial    vehicles    may    travel    at    a    rate    of   speed 

in  excess  of  that  shown  in  the  following  table: 

Class  AA,   20  miles  per  hour;    class  A,  20  miles;    class   B, 

1.S  miles:    class  C,  \^  miles;    class  D,   15  miles;    class  R,  12 

miles;   class   F,    Ki  miles, 
(38) 
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Asphaltic  Concrete  Pavements* 

By  W.  il.  CU.NNKLL. 
CofisuUin^  Knt^inftT,  f 'liil:tilrl|il'.i;' .  I\i. 
MiK'U-iichs  of  the  highway  problem  to  ni>  iiiiiiU  hus  always 
Leen  the  upkeep.  The  "stitoh  in  liiiu-  s;lv^•^  nlue  '  maxltii  is 
really  the  whole  problem,  alter  the  locitdon  of  the  roud  bun 
been  selected  and  provision  made  for  druiuaKe  Lueatiou 
ccraes  first,  and  druinase  comes  second  of  lourm-  After 
provision  has  been  uu.de  for  those  two  fundunu-ntals,  then 
the  question  is  what  kind  of  road  is  the  one  (hat  xhould  b>- 
built  in  this  particular  locality.  That  ilep.MuK  uiMin  trallle. 
.il  and  local  conditions, 
would  be  perfiK-'t  nonsetjse  and  waste  of  money  to  put 
dij"n  asphalt  concrete,  or  concrete,  or  sheet  aHplialt  in  a  loca 
lion  where  there  will  not  be  enoUKli  tri.lHi-  for  that  kind  of 
pavement  in  a  great  many  years.  One  must  start  at  the  bol 
torn  and  build  up  gradually.  First,  the  i^artli  road,  then  the 
Unix  el  road,  then  macadam  roads,  then  nuicadr.m  roads,  sur- 
fan-  treated.  Then  come  penetration  roads,  bituminous  or 
a»phaitlc  concrete  on  a  macadam  foundation,  and  sheet 
atphalt  on  a  concrete  foundation,  then  conu-s  the  concrete, 
then  the  brick,  and  last   but  not  least,  tlir  Kratilt4'  pavement 

Surface  Treatment  and  Patching  Macadam.  1  have  heanl 
a  Rr«-at  many  engineers  in  different  loialities  say  that  tbi- 
dh>  of  macadam  has  gone  by.  that  macudani  will  not  stand 
up  under  present  day  iratlic  in  localities  where  there  is  con- 
♦Iderahle  motor  trattic.  It  will  stand  up.  and  almost  indell- 
nit>  '■  automobile   traftic.   if   given    surface   treatments 

a*  ■  as  are  required.     Surface  treatments  should  be 

.ippio'ii   lacadani  roads  under  some  conditions  every  year. 

:«nd   under  other  conditions  every   two  years  or  three  years. 
dependinK  on  the  amount  of  tralfic. 

I  recently  went  over  a  number  of  roads  in  Pennsyl- 
vania where  there  are  :>  great  many  good  roads  of 
all  descriptions  with  a  number  of  engineers,  and  they 
(aid  "we  have  come  to  the  conclusion  that  we  are  going  to 
lay  off  thf~ie  roads  and  let   them  all  go.  all  gravel,  and  ma- 

',.ni.  until  we  can  afford  to  put  down  one  of  the  more  or 
p<>rmanent  types  of  pavement."     That  policy  will  result 
,ri  an  imwarranted  waste  of  money. 

\Vc  have  proved  right  in  New  York  City  and  for  some  of 
the  heaviest  traveled  roads  in  I'hiladelphia  that  one  can  take 
an  ordln;:ry  broken  stone  road  and  keep  it  almost  indefinitely 
at  a  very  modest  cost,  if  it  is  given  constant  attention.  Keep 
the  surface  treatment  on  it.  Patch  the  road,  and  give  it  the 
day-to-day  attention  that  anything  else  in  the  world  requires 
tf  It  is  to  be  kept  up.  and  the  road  will  give  first  class  service 
until  the  time  when  it  is  going  to  be  turned  over  to  very 
heavy  motor  truck  traffic. 

1  resurfaced  a  macadam  road  in  New  York  City,  the  Grand 
Boulevard  and  concourse,  the  main  highway  leading  out  from 
the  Bronx  to  Boston,  with  from  10.000  to  12.000  automobiles 
a  day  traveling  over  it.  It  was  built  in  1910.  We  did  not 
have  any  pressure  means  for  putting  down  our  surfacing  ma- 
terial, but  used  the  old  crude  method  of  the  watering  can. 
It  was  macsdam  surfaced  with  tar.  That  road  has  been  kept 
up  and  treated  as  often  as  required  and  is  In  perfect  condi- 
tion today,  and  was  when  1  saw  it  a  few  weeks  ago.  That  is 
an  illustration  of  what  can  be  done  with  materials  at  hand. 

Importance  of  Solid  Sub-Base. — The  great  trouble  we  are 
having  today  is  that  we  lay  u  6-in.  concrete  road  on  a  new 
xub-base.  where  there  has  been  no  road  before.  Concrete 
will  not  crush  under  traffic.  In  New  York  City  about  two 
ytars  ago  they  made  an  investigation  at  my  request  to  find 
out  il  the  concrete  did  crush  under  the  heaviest  traffic  they 
had  in  the  city,  and  they  found  that  it  never  did  crush  or  give 
under  traffic. 

A  ereat  many  say  that  6  in.  of  concrete  will  not  stand  ver)- 
hea\y  motor  traffic.  They  miss  the  point.  The  concrete 
Btand.c.  but  the  sub-bsse  under  the  concrete  goes  with  the 
traffic  and  that  breaks  the  concrete.  If  you  build  your  road, 
and  it  is  desirable  to  put  a  road  In  certain  locations,  built  it 
up  on  materials  that  you  have  at  hand,  and  let  the  traffic 
keep  going  over  it  for  years  and  when  the  time  comes  to  put 
on  your  concrete,  you  will  have  a  perfectly  firm  and  solid 
sub-base  that  will  enable  you  to  keep  your  road  under  the 
heaviest  possible  traffic,  because  4  or  5  in.  of  concrete  will 
stand  up  if  the  sub-base  Is  sufficiently  solid. 
I  Special  Roads  for  Motor  Trucks. — The  time  has  come  to 
""    way  of  thinking,  when,  between  the  big  cities  we  shall 
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have  to  have  two  types  uf  roads,  one  fur  urdmurv  paaseuget 
iUitomublleii,  and  one  tor  motor  iruckii  I  do  not  believe  that 
we  as  roadbuildera  should  stri\e  fur  leKtslatiun  llmltint;  thu 
wuigh!  ol  trucks  but  we  should  ha\u  legislation  liniltini?  thf 
weight  of  trucks  per  Inch  of  width  of  tlr<v  The  trucks  iarr> 
our  produce,  and  no  matter  how  we  try  tu  limit  thrir  wutghi, 
they  are  going  to  grow  In  si/e  us  big  us  they  ran  grow,  fur 
two  to  pass,  one  going  in  one  direction  and  the  other  in  the 
opposite  din-ction  So  our  problem  Is  to  build  rouds.  where 
the  motor  truck  traffic  Is  heavy  b<-twei-n  cities,  that  will  carr> 
the  greatest  amount  of  weight  that  then-  can  be  put  uu  a 
truck  of  reasonable  slice,  keeping  in  mind  always  that  the 
width  of  tire  must  conform  to  the  weight  on  the  truck. 

I  was  asked  by  the  Manufacturers'  Association  of  Haiti 
more,  several  months  ago.  to  say  something  on  that  subjeol. 
and  I  told  them  that  the  time  was  coming,  and  I  firmly  be- 
lievi-  It  is.  when  we  shall  have  steel  tracks  for  mir  heavy 
motor  truck  traffic,  paved  with  granite  block  In  between,  and 
on  thi-  shoulder,  to  carry  the  large  trucks  betwei-n  such  cltteK 
as   York   York.  Philadelphia.  Ualtlmore  ami   Washington 

We  cannot  build  a  road  tu  carry  the  kind  uf  tri.ltic  that 
passes  through  a  park  that  will  also  carry  the  kind  of  traffic 
expected  over  un  Intercity  freight  motor  truck  road.  Il 
would  be  a  waste  of  money  to  build  a  road  for  such  heavy 
motor  truck  traffic,  where  probably  KO  per  cent  of  thf  Iri.ffic 
Is  passenger  automobile  t rathe  We  should  hi-  building  a  very 
•'Xpensive  type  of  road  to  carry  the  20  per  cent  traffic,  one 
that   would   be  entlrelv   unnecesary   for  the  80  per  cent. 

Asphaltic  Concrete  Pavements.-  Then-  are  two  days  of 
building  asphalt  roads.  num>'ly.  on  a  macadam  foundation  or 
cm  a  concrete  foundation  If  your  build  your  roads  now.  on 
a  proper  lo<-alion.  and  with  proper  drainage  and  plenty  of  out- 
lets, and  when  gravel  Is  required  you  put  It  on.  then  v»hen 
the  time  comes  to  put  on  an  asphaltic  concrete,  you  will  have 
1.  foundation  that  you  can  lay  the  road  on.  provided  It  Is  a 
traveled  road.  I  believe  that  If  you  put  the  asphaltic  con- 
crete road  on  a  broken  stone  foundation,  or  on  a  gravel 
founilation  that  has  been  traveled  over,  so  that  it  Is  thor 
oughly  compact,  you  really  get  better  results  than  If  you  put 
it  on  concrete.  Concrete  will  crack.  We  cannot  stop  It  from 
tracking,  anil  the  pavement  will  crack  right  through  to  the 
surface.  That  of  course  does  not  Injure  the  pavement  seri 
ously.  You  can  bind  up  those  cracks  with  a  Utile  bitumi- 
nous material,  but  you  are  not  likely  to  have  that  trouble  on 
an  old  macadam  or  gravel  road. 

An  asphalitic  concrete  that  we  have  built  successfully.  Is 
the  one  that  Is  covered  by  the  Warren  patent,  and  that  is 
about  'hi  per  cent  of  asphalt.  8  to  10  per  cent  of  limestone 
r)r  Portland  cement  dust.  .lO  to  55  or  60  per  cent  of  stone  and 
US  to  So  per  cent  of  .sand,  all  properly  graded.  I  have  laid 
several  hundred  miles  of  that  type  of  pavement,  but  laid  it  In 
the  locations  where  the  patent  did  not  affect  us.  and  we  were 
not  disturbed.  That  Is  the  best  asphaltic  concrete  pavement 
The  second  is  that  known  as  the  Topeka  pavement.  In 
that  you  put  a  moderate  percentage  of  asphalt,  about  8  or  y 
per  cent,  because  you  use  a  small-size  stone,  about  a  quarter 
of  an  inch,  and  you  also  use  a  different  grade  of  sand.  We 
have  hail  very  satisfactory  results  with  it.  In  an  inspection 
tour  I  made  recently,  I  particularly  noted  the  results  of  the 
wear  of  heavy  motor  truck  travel  over  the  various  types  of 
pavement.  The  asphaltic  concrete  has  stoixl  up  as  well  as 
any  one  of  the  types  of  pavement  I  speak  of.  and  has  given 
the  i^enicc  that  we  expected  It  to  give,  and  in  my  classlflca- 
lion  of  pavements  1  put  it  ahead  of  concrete,  that  Is  if  it  is 
on  an  old  broken  stone  road  or  on  a  concrete   base 

This  statement  would  probably  be  disputed  by  a  great 
many  people,  because  concrete  sit-ms  to  the  layman  better 
than  anything  else,  because  he  does  not  know  anything  about 
It  except  in  a  superficial  way.  The  simplest  thing  to  a  lay- 
man's mind  is  concrete.  Concrete  roads  are  good  roads,  but 
you  cannot  build  them  that  they  wont  crack.  If  you  can  do 
that,  there  are  untold  millions  waiting  for  your. 

.\  concrete  road  after  II  Is  laid  must  bo  maintained  like 
any  other  road,  and  It  Is  usually  maintained  by  being  patched 
■  i:   '  lered    with   tar  and   asphalt    poured    into   the  Joints, 

r  :i  a  Very  ugly  looking  pavement,  to  my  mind  not  a 

til  ".  -  irk  or  a  city. 

Th'  concrete  pavement  on   a   firm   base   will   give 

j  .  ■  ear  Bs  a  concrete  road  and  is  a  very  pleasant 

.'•nt  to  look  at.  It  harmonizes  with  the  sur- 
ro'imntiL-  i  nu  do  not  have  those  ugly  cracks  staggering  all 
over  the  road  and  staring  you  in  the  face,  and  you  have  a 
road    that    Is    very    desirable    for   automobile   traffic,    not    too 
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slipper}-  for  horse-drawn  traffic  and  one  that,  as  I  said  before,      PropOSed       McthodS      fOF      Sampling 
will  last  and  give  you  the  service,  as  has  been  proved.  '^  joJiT- 

Stone,  Gravel  and  Sand  for 


In  our  part  of  the  country,  we  have  kept  very  close  watch  on 
paving  costs,  and.  Judging  from  our  experience,  the  roads 
that  stand  out  as  the  most  economical  for  ordinary  traffic, 
not  for  the  very  heavy  motor  truck  traffic  that  exists  between 
cities  on  some  roads,  but  for  roads  accoinmodating  from 
10.000  to  16.000  automobiles  a  day.  mostly  passenger  cars  and 
a  few  motor  trucks,  those  that  are  the  most  economical  to 
build  and  maintain  are  of  asphallic  concrete.  The  concrete 
truck  road  gives  service  and  does  not  require  very  extensive 
repairs,  but  it  costs  much  more  to  build  it.  and  it  does  not 
prove  to  be  so  economical  as  the  other  type. 

Condition  of  Philadelphia  Service  Test  Road.  -I  was  asked 
to  sav  a  word  or  two  about  the  service  test  road  built  in 
Philadelphia  in  1912.  consisting  of  28  different  types  of  con- 
struction. This  was  very  conscientiously  maintained  until 
the  United  States  got  Into  the  war.  One  section  was 
asphaltic  concrete  laid  cold,  that  is  an  asphalt  cut  back  and 
mixed  in  the  plant  and  then  hauled  out  to  the  road,  laid  cold 
and  rolled.  It  Is  a  very  satisfactory  type  of  road  for  ordi- 
nary park  motor  traffic,  but  it  is  not  so  good  as  the  hot 
asphaltic  concrete  and  will  not  stand  heavy  motor  traffic.  A 
number  of  different  types  were  put  on  this  road  without  con- 
sidering whether  they  were  types  of  pavement  suitable  for 
the  particular  traffic  existing  there,  and  in  analyzing  the  re- 
sults obtained,  if  one  style  of  pavement  did  not  last  in  that 
section  of  road  in  which  it  was  laid,  it  should  not  be  con- 
demned. They  were  analyzed  according  to  the  traffic  they 
win  stand.  The  roads  that  stood  up  the  best  were  of  brick. 
They  are  there  today,  and  have  not  had  one  cent  of  repair, 
but  they  cost  twice  as  much  to  construct  as  the  concrete  and 
asphaltic  concrete. 

One  section  of  the  asphaltic  concrete,  coming  under  the 
specification  I  have  just  noted,  of  55.60  per  cent  of  stone 
passing  through  a  Ui-in.  or  1%-ln.  grade  and  7%  per  cent 
of  asphalt,  has  not  had  any  repair.  Another  section  of  the 
road,  with  the  same  specification,  had  only  cost  2  ct.  a  yard. 
on  an  average  to  maintain  for  seven  years.  The  pavement 
laid  with  the  smaller  stone,  the  so-called  Topeka  pavement, 
has  cost  only  5  or  6  ct.  a  yard  to  maintain  for  the  same 
period  of  years. 

All  the  pavements  stood  up  with  practically  no  repairs  until 
the  fall  of  1917.  Up  to  that  time  the  traffic  was  the  ordinary 
motor  truck  traffic  with  a  larger  percentage  of  passenger 
cars.  When  we  got  very  active  in  the  war.  that  particular 
road  was  part  of  the  Lincoln  Highway  and  was  the  main 
motor  truck  road  to  New  York  and  Philadelphia.  There 
were  then  streams  of  motor  trucks  passing  over  it  day  after 
day.  And  when  that  started,  all  the  sections  laid  by  the 
penetration  method  failed.  The  traffic  was  too  heavy  for 
them.  They  were  not  intended  for  the  heavy  pounding  of 
motor  trucks.  As  I  say.  up  to  1917,  when  this  extraordinary 
motor  traffic  bgean  all  the  different  types  of  pavement  stood 
up  well,  including  the  macadam  with  surface  treatment,  but 
when  the  motor  truck  traffic  came  on,  the  only  ones  that 
stood  up  were  the  brick  and  asphaltic  concrete,  and  the  con- 
crete. 


Highway  Use 


Cost  of  Iowa  Gravel  Deposits.— Average  Iowa  gravel  de- 
posit land,  with  pit  run  material  suitable  for  gravel  road 
building  and.  when  cleaned  and  screened,  suitable  for  use  in 
road  and  bridge  concrete.  Is  selling  at  from  %?,(i^  to  $500  per 
acre,  according  to  the  May-June  Service  Bulletin  of  the  Iowa 
Highway  Commission.  One  county  has  purchased  one  es- 
pecially valuable  gravel  pit  at  the  rate  of  $2,000  per  ^acre;  a 
few  others  have  made  purchases  at  the  rate  of  $1,000  and 
about  an  equal  number  have  made  purchases  at  $200  per 
acre.  The  $2,000  price  stands  as  a  maximum  and  $160  as 
a  minimum  In  reports  upon  64  purchases  of  gravel  deposits 
by  32  Individual  counties.  The  distance  of  these  pits  from 
railroad  stations  runs  from  location  adjacent  to  the  station 
to  10  miles.  The  majority  of  the  pits  arc  within  an  average 
of  possibly  three  miles.  In  cases  where  counties  have  con- 
tracted to  pay  by  the  cubic  yard,  the  price  has  ranged  from 
10  ct.  as  a  minimum  to  $1.50  as  a  maximum.  .Tohnson  county 
Is  paying  $1.50  per  cubic  yards  upon  occasional  orders;  Bre- 
mer. 70  ct.  for  material  from  one  deposit  and  50  ct.  from  an- 
other. These  prices  for  certain  reasons  are  higher  than  the 
general  average,  which  would  seem  to  be  In  the  neighbor- 
hood of  20  ct.  to  30  ct. 


In  Its  report  presented  at  the  2;>rd  annual  meeting  of  the 
American  Society  for  Testing  Materials,  the  Committee  on 
Road  Materials,  of  which  Prevost  Hubbard,  25  \V.  43rd  St., 
New  York  City,  Is  Secretary,  outlined  methods  for  sampling 
stone,  slag  gravel,  sand  and  stone  block  tor  use  as  highway 
materials,  which  it  recommended  should  be  published  as 
tentative  before  being  referred  to  letter  ballot  of  the  society 
for  adoption  as  standard.  The  committee  felt  that  standard- 
ization of  sampling  the  above  materials  was  very  desirable, 
but  that  it  was  extremely  difficult  to  cover  adequately  every 
condition  likely  to  be  encountered,  particularly  in  the  matter 
of  sampling  natural  deposits.  The  proposed  tentative  meth- 
ods are  described  as  follows  in  the  report: 

Samples  of  all  materials  for  test  upon  which  is  to  be  based 
the  acceptance  or  rejection  of  the  supply  shall  be  taken  by 
the  engineer  or  his  authorized  representative.  Samples  for 
inspection  or  preliminary  test  may  be  submitted  by  a  pro- 
ducer or  owner  of  the  supply. 

Sampling  of  Stone  from  Ledges  or  Quarries  for  Quality.— 
The  ledge  or  quarry  face  sliall  be  inspected  closely  to  deter- 
mine any  variation  in  different  layers.  Any  difference 
in  color  or  structure  shall  be  observed,  and  if  necessary  to 
secure  unweathered  specimens,  pieces  broken  from  different 
layers. 

For  standard  stone  test,  separate  samples  shall  be  taken  of 
at  least  30  lb.  each  of  fresh  unweathered  specimens  from  all 
layers  that  appear  to  vary  in  color  or  structure.  When  more 
than  one  piece  is  taken,  the  minimum  size  shall  bo  2  in.,  ex- 
cept that  there  shall  be  one  piece  of  each  sample  of  a  mini 
mum  size  of  4  by  5  by  3  in.  on  which  the  bedding  plane  is 
marked  and  which  shall  be  free  from  seams  or  fractures  to 
be  used  in  the  toughness  or  compression  test. 

The  sample  for  concrete  test  will  depend  on  the  kind  of 
tests  to  be  made  and  the  number  of  specimens  necessary. 

In  addition  to  the  general  information  accompanying  all 
samples,  samples  from  local  ledges  not  commercial  sources 
shall  contain  the  following:  Name  of  owner;  approximate 
quantitv  available  (it  quantity  is  very  large  this  can  be  re- 
corded as  practically  unlimited);  amount  and  character  of 
overburden  or  stripping;  haul  to  nearest  point  on  road  where 
the  material  is  to  be  used;  character  of  haul  (kind  of  road 
and  grade) ;  also  some  detailed  record  of  the  extent  and  loca- 
tion of  the  material  represented  by  each  sample.  For  this 
purpose  a  sketch,  plan  and  elevation  showing  the  thickness 
and  location  of  the  different  layers  is  recommended. 

Sampling  of  Stone  from  Commercial  Quarries.— Where 
practical,  samples  from  commercial  quarries  shall  be  taken 
from  the  ledge  or  quarry  face  and  the  same  procedure  shall 
be  followed  as  when  sampling  local  ledges. 

At  the  plant,  the  following  factors  affect  the  size  of  broken 
stone;  Size  and  shape  of  screen  openings;  length  of  screen 
sections;  the  angle  of  screen  with  horizontal;  the  speed  of 
screen  rotation;  and  the  rate  at  which  the  screen  is  fed.  A 
general  inspection  and  record  of  those  conditions  shall  be 
made  The  sample  shall  be  taken  preferably  from  cars  or 
boats  while  loading  from  stock  piles  or  bins.  It  is  recom- 
mended, in  order  that  the  sample  may  be  representative,  that 
separate  samples  be  taken  at  different  times  while  the  ma- 
terial is  being  loaded.  If  the  sample  has  to  be  taken  from 
the  bin  or  stock  pile,  several  samples  shall  be  taken  from  dif- 
ferent parts  of  the  stock  pile  and  from  the  top  of  the  bin 
and  the  loading  chute.  These  separate  samples  shall  be  well 
mixed  in  a  composite  sample  and  the  sample  for  test  oli- 
tained  by  the  quartering  method. 

Where   it  is  not   practical  to   visit  the   plant,   samples   for    ^ 
both  quality  and  size  shall  be  taken  from  different  parts  of   , 
the  car  or  boat  during  unloading.     It  is  recommended   that   , 
separate  samples  be  taken  from  the  top.  middle  and  bottom 
of  car  or  boat.     These  separate  samples  shall  be  well  mixed 
in  a  composite  sample  and  the  sample  for  test  obtained  by 
the    quartering    method.     The    results    of    testa    on    crushed 
stone  for  qualitv  are  not  considered  comparable  with  results 
from  samples  specially  broken  for  test  in  the  laboratory,  but 
the  general  quality  of  the  stone  can  be  ascertained  and  check  : 
tests   on   various   shipments   should    indicate   any   change   in 
quality.     In  this  case,  tests  for  both  quality  and  size  can  be 
made  on  the  same  sample.  Jlj 
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Where  test  is  to  be  made  for  size  only,  ii  is  recomiuended 
that  t.  small  set  o(  screens  and  a  pair  o(  scales  or  some  unit 
measure  receptacle  for  measuring  volume  be  used  for  field 
testing  in  order  not  to  delay  decision  on  the  use  of  the  mate- 
rial. Occasional  check  tests  can  be  obtained  from  the  labo- 
ratory to  assure  a  fair  degree  of  accuracy  in  field  testing. 

The  sample  of  crushed  stone  for  mechanical  analysis  shall 
weigh  at  least  50  times  the  weight  of  the  largest  piece 
therein. 

The  sample  for  concrete  test  will  dt-in-ud  on  the  kind  of 
tests  to  be  made  and  the  number  of  spoiimnns  necessary. 

Sampling  of  Field  Stone  and  Boulders.  .\  detailed  inspec- 
tion of  the  deposits  of  field  stone  and  buulders.  over  the  area 
where  the  supply  is  to  be  obtained,  shall  be  made.  The  differ- 
ent kinds  of  stone  and  its  state  of  preservation  in  the  vari- 
ous deposits  shall  be  recorded. 

Separate  samples  shall  be  taken  of  all  slone  of  different 
classes  that  a  visual  inspection  IndicnUv-..  from  state  of 
preservation  and  degrees  of  lamination,  would  be  considered 
for  use  in  construction. 

Records  accompanying  samples  of  field  sioiif  and  boulders, 
In  addition  to  general  information,  shall  cdntain  the  follow- 
ing: 

Location  of  supply: 

Til*    plctllnK    of    the    field    stone    and    boulder    .ir.  ii    on    a    f.    S. 
(opoirarhlc  or  a  similar  map  is  recommended  fur  ihia   purpose 
Approximate  quantity  available; 

.V  fnlrlv  ii-i-'iriie  estimate  of  amount  of  stone  In  fences  can 
be  ■  ring  a  cross-section  and  pacing   the  lenirth.      It 

U  I  estimate  the  amount  of  Ktone  scattered  on  the 

Itrouml    .in.;    •  niiniirlly    such    deposits   do    not    pay    to   work    unless 
*iulte    con^•^ted. 

Information  regarding  the  percentage  of  different  classes 
of  stone  which  were  sampled  and  the  percentages  of  material 
which  can  be  rejected  by  visual  examination  and  may  have  to 
be  handled  and  spoiled. 

This  Information  regarding  the  percentages  of  different  kinds 
of  material  can  only  be  estimated  and  the  degree  of  accuracy 
attained  will  depend  .-ilmost  entirely  upon  the  experience  and  skill 
of  the   Individual. 

Sampling  of  Blast-Furnace  Slag. — It  is  recommended  that 
blastfurnace  slag  bo  sampled  for  size  and  quality  by  the 
method   specified   for  broken   stone. 

Sampling  Sand  and  Gravel — Non-Commercial  Deposits.— 
Non-commercial  as  used  here  includes  all  undeveloped  sand  and 
gravel  deposits  and  all  developed  deposits  where  the  mate- 
rial is  not  washed  or  screened. 

The  Investigator  should  realize  that  few  If  any  natural  sand 
and  gravel  deposits  are  uniform,  and  when  a  sample  is  taken 
the  quantity  of  material  in  the  deposit  similar  to  the  sample 
shall  he  ascertained  as  nearly  as  possible. 

\\Tiere  possible,  samples  of  sand  shall  be  taken  when  it  is 
in  &  damp  condition. 

If  the  deposit  is  worked  as  a  bank  or  pit  and  has  an  open 
face,  the  sample  shall  be  taken  by  channeling  the  open  face 
so  as  to  represent  material  that  visual  inspection  indicates 
could  be  used.  Care  shall  be  taken  to  eliminate  any  overbur- 
den or  stripping  at  the  top  or  any  thut  has  fallen  along  the 
face  from  the  top.  It  is  necessary,  especialy  in  small  depos- 
its, to  excavate  test  pits  some  distance  back  of  and  parallel 
,  to  the  face  to  determine  the  extent  of  the  supply.  The  num- 
ber and  depth  of  these  pits  depend  on  the  quantity  of  mate- 
lial  that  is  to  be  taken  from  the  deposit.  Separate  samples 
shall  be  taken  from  the  face  of  the  bank  and  from  test  pits. 
These  shall  be  well  mixed  in  a  composite  sample  and  the 
sample  for  test  obtained  by  the  quartering  method. 

Deposits  that  have  no  open  face  shall  be  sampled  by  means 
of  test  pits.  The  number  and  depth  of  these  will  depend  on 
Joci.l  conditions  and  the  amount  of  material  to  be  used  from 
the  source.  A  separate  sample  shall  be  taken  from  each  pit 
and  where  visual  examination  indicates  no  radical  difference 
In  size  of  grain,  color,  etc..  these  shall  be  well  mixed  in  a 
•  composite  samples  and  the  sample  for  test  obtained  by  the 
•quartering  method.  Where  visual  inspection  indicates  a  dis- 
tinct difference  in  material  from  different  pits,  separate  sam- 
I  pies  shall  be  taken  for  test. 

It  is  suggested  that  the  colorimetric  test  be  used  for  deter- 
mining the  percentage  of  organic  material". 

In  addition  to  the  general  information  accompanying  all 
samples    from    sand    and    gravel    deposits    not    commercial 


sources,  the  same  detailed  informallou  shall  be  oupplied  us 
with  samples  of  stone  lakeii  from   local   l<-di;e.s. 

Sampling  of  Sand  and  Gravel  from  Commercial  Plants. — 
Samples  of  both  sand  and  gravel  from  commcrctul  screemug 
or  washing  plants  .-ihall  be  taken  from  the  bins  or  storage 
piles  preferably  while  the  material  is  being  loaded  from  these 
supplies.  The  sand  and  gntVL-l  shall  bo  sampled  as  Heparalc 
units  and  shipped  as  such.  It  is  dtlilcult  to  secure  a  repre- 
sentative sample  from  stock  piles  and  bins  and,  if  conditions 
require  sampling  from  these  sources,  the  following  is  recom- 
mended: Separate  samples  shall  bo  taken  from  different 
parts  of  the  slock  pile,  care  being  taken  to  avoid  sampling  a 
segregated  area  of  coarse-grained  material  which  is  likely  to 
exist  at  the  base  of  the  pile.  In  sampling  from  a  bin,  sepa- 
rate samples  shall  be  taken  from  the  top  and  the  loading 
chute.  At  the  latter  place  at  least  >^  cu.  yd.  of  material  shall 
be  run  off  and  representative  samples  taken  from  it.  These 
separate  samples  shall  be  well  tiiixed  In  a  composite  sample 
and  the  sample  for  test  obtained  by  the  quartering  method. 

The  size  of  sand  and  gravel  will  be  affected  by  the  same 
factors  as  broken  stone  and  the  same  Inspection  Is  necessary. 
In  addition,  the  relative  amount  of  water  used  In  screening 
must  be  taken  Into  consideration.  The  same  procedure  for 
takin.i;  a  sample  of  broken  stone  for  size  Is  recommended  fur 
sampling  sand  and  gravel  for  size,  both  at  plant  and  at  de- 
livery. 

Where  It  is  not  practical  to  visit  the  plant,  sumpli's  for 
both  quality  ond  size  shall  be  taken  from  different  parts  of 
the  car  or  boat  during  unloading.  It  Is  recommended  that 
separate  samples  be  taken  from  the  top,  middle  and  bottom 
of  car  or  boat.  Those  separate  samples  shall  be  well  mixed 
in  1.  composite  sample  and  the  sample  for  test  obtained  by  the 
quartering    method 

Quantity  of  Sand  and  Gravel  Samples.-  -Samples  of  run  of 
bank  (where  the  sand  and  gravel  are  combined)  shall  con- 
sist of  at  least  100  lb.  of  material  where  the  gravel  content 
is  50  per  cent  or  more  of  the  whole.  If  the  gravel  is  less  In 
percentage,  the  sample  shall  be  Increased  in  proportion.  For 
example,  where  the  gravel  percentage  Is  25  per  cent  of  the 
whole  the  sample  should  contain  200  lb. 

Samples  of  sand  shall  contain  at  least  20  lb.  of  material. 

Samples  of  gravel  shall  contain  at  least  50  lb.  of  material. 

The  sample  for  concrete  test  will  depend  on  the  kind  of 
tests  to  be  made  and  the  number  of  specimens  necessary. 

Sampling  of  Miscellaneous  Materials. — Samples  of  slag, 
sand,  screenings,  mine  tailings,  and  all  other  materials  used 
as  a  substitute  for  sand  and  gravel  or  broken  stone,  shall  be 
inspected  in  the  same  manner  and  samples  taken  in  the  same 
way  as  the  materials  for  which  they  are  substituted. 

Sampling  of  Stone  Block. — Samples  shall  bo  taken  either  at 
the  quarry  or  from  cars  or  boats  as  directed  by  the  engineer. 
Thoy  shall  be  representative  of  the  block  which  it  Is  pro- 
posed to  use  and  no  sample  shall  include  blocks  that  would 
be  rejected  by  visual  Inspection. 

The  sample  shall  consist  of  at  least  six  blocks  and  the 
bedding  plane  shall  be  marked  on  at  least  two  of  these. 

General  Directions  for  Shipping  and  Marking  Samples. — 
Samples  of  ledge  stone,  crushed  stone  and  slag  shall  be 
shipped  In  a  secure  box  or  bag. 

Samples  of  stone  block  shall  be  securely  crated. 

Samples  of  run  of  bank  gravel,  sand  screenings  and  other 
fine  material,  shall  be  shipped  In  a  tight  box  or  closely  woven 
bag  so  there  shall  be  no  loss  of  the  finer  particles. 

Each  sample  or  separate  container  shall  be  accompanied 
by  a  card  or  regular  form,  preferably  In  the  container,  giving 
the  following  information:  By  whom  taken,  official  title  or 
rank  of  the  sampler,  by  whom  submitted;  source  of  supply: 
proposed  use  for  the  material:  and  in  case  of  commercial 
supplies,  daily  production:  geographic  location,  shipping  fa- 
cilities (name  of  railroad,  canal  or  river,  or  other  common 
carrier) :  and  price  of  the  material. 


-  '''O''  -"J  description  of  this  test,  see  ProceedinKS.  Am.   Soc.  Test. 
S'-    ^°'-.XIX,    Part   I,    p.    321    il91<»>:    also.    Vol.    XVIt.    Part    I. 


Township  Road  Wor/<  In  Pennsylvania. — During  the  years 
1917,  1918  and  1919  second-class  townships  of  Pennsylvania 
counties  collected  $26,551,297  for  road  purposes.  Under  the 
law  township  supervisors  fix  a  tax  rate  for  road  purposes. 
The  moneys  thus  collected  are  spent  for  the  upkeep,  repair, 
or  reconstniction  of  township  roads.  In  1917  the  total  sum 
collected  by  the  townships  was  $6,122,812.  In  1918  It  had  in- 
creased to  $S.972,190.  The  Increase  continued  In  1919,  when 
the  total  sum  collected  by  the  townships  of  Pennsvlvania 
reached   $11,456,294. 
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Labor   Saving  Machinery  on   Min- 
nesota  Road    Contract 

In  conslructing  Minnesota  Federal  Aid  Project  No,  31.  th? 
contractors.  A.  Guthrie  &  Co..  of  St.  Haul,  are  making  ex- 
tensive use  cf  machinery.  This  project.  involviiiK  the  build- 
ing of  it  miles  of  standard  l-course.  1:2:4  mix,  concrete  pave- 
ment, is  divided  into  two  .sections,  one  extending  3  miles 
east  from  the  city  limits  of  Willmar.  Minn.,  and  the  other 
6  miles  west  from  the  town.  The  pavement  is  laid  18  ft. 
wide.  ;v-  in  thick  at  the  center,  and  G%  in.  thick  at  the 
sides.  An  interesting  description  of  the  plant  used  on  thi> 
job.  with  data  on  its  operation,  is  given  by  Mr.  Oeo.  C. 
Scales.  Senior  Highway  Engineer.  U.  S.  Bureau  of  Public 
Roads,  in  "Public  Roads."  a  publication  of  the  Bureau,  from 
which  the  notes  in  this  article  are  taken. 

The  road  was  graded  in  1918  so  that  the  contract  awarded 
to  A.  Guthrie  &.  Co.  involves  subgrade  work  only  to  the  ex- 
tent of  the  shaping  up  of  an  existing  subgrade  and  laying 
some  draiii  tile.  The  main  part  of  the  contract  involves 
the  placing  of  9-l,491  sq.  yd.  of  concrete  pavement,  for  which 
the  price  bid  was  $2  44  per  square  yard. 

The  road  is  practically  level,  but  there  are  occasional 
grades,  the  maximum  being  ly^  per  cent.  The  Great  North- 
ern Ry.  parallels  the  project  for  approximately  a  mile,  and 
to  facilitate  the  construction  work  a  siding  and  unloading 
plant  have  been  located  about  a  mile  from  the  east  end  of 
the  project.  Here  the  usual  storage  space  has  been  pro- 
vided and  a  ronstruction  camp  established. 

Features  of  Unloading  Plant.— The  extensive  utilization 
of  machin«»ry  which  has  characterized  the  whole  work  be- 
gan with  the  unloading  plant.  This  consists  of  a  stiff-leg 
derrick,  which  is  provided  with  an  exceptionally  long  boom. 
The  derrick  is  so  placed  that  the  boom  can  readily  drop 
the  material  taken  from  the  cars  over  an  extensive  storage 
area  or  into  a  stone  bin  erected  on  the  opposite  side  of  the 
track.  By  the  use  of  a  derrick  of  this  type  it  is  possible 
to  reduce  the  bin  capacity  so  that  the  cost  of  loading  bins 
is  comparatively  small. 

The  bin  is  of  standard  construction,  about  40  ft.  long.  ?? 
ft.  wide,  and  12  ft.  deep,  and  was  elevated  far  enough  above 
the  ground  to  provide  for  gravity  discharge.  The  length  of 
the  bin  is  so  divided  that  one-third  of  the  space  is  reserved 
for  sand  and  two-thirds  for  gravel:  six  chutes  are  provided. 
so  that  as  the  industrial  cars  are  spotted  for  loading  six  of 
the  buckets  which  they  carry  can  be  loaded  at  one  time. 
Ir  these  respects  the  bin.  as  erected,  is  normal. 

The  rest  of  the  equipment  at  the  unloading  plant  consists 
of  the  usual  water  tanks,  pumps,  boilers,  etc.  A  %  cu.  yd. 
clamshell  bucket  is  used  in  unloading  the  cars  and  in  mov- 
ing material  from  the  stock  piles  to  the  bins.  .\  cement 
storage  shed  of  ^.000-sack  capacity  is  also  provided.  There 
are  no  unusual  features  in  any  of  these  items. 

To  operate  this  plant  one  derrick  operator,  a  fireman,  and 
two  laborers,  are  employed.  It  has  been  found  in  practice 
that  from  1.'.  to  20  en.  yd.  of  aggregate  can  be  handled  per 
hour.  The  maximum  performance  with  this  crew  has  been 
200  cu  yd,  in  one  lO-hour  shift.  After  making  full  allowance 
for  all  costs,  such  as  the  erection  of  the  plant,  depreciation. 
and  interest  charges,  the  cost  of  unloading  material  from 
the  cars  in  which  it  i(  received  and  placing  it  aboard  the 
cars  on  which  it  is  hauled  to  the  mixing  plants  is  about  nO 
ct.  per  cubic  yard.     This  cost  may  be  subdivided  as  follows: 

Labor  27 'i  ct.:  coal,  oil  and  waste  "',4  ct.:  interest  and 
depreciation.  1.=;  ct.:  total.  .SO  ct. 

Moving  the  Materials  from  Unloading  Plant  to  Mixer. — 
All  materials  ire  moved  from  the  unloading  plant  to  the 
mixing  plant  on  a  standard  n6-in.  industrial  railroad  track. 
The  efpiipment  used  consists  of  three  16-ton  engines  and  24 
flat  cars  and  a  full  set  of  steel-bottom  dump  buckets  of  rii 
cu.  ft.  capacity.  The  rails  used  in  the  industrial  track  are 
standard  40-lb.  rails.  They  are  laid  on  4-in.  by  fi-in.  by  5-ft. 
hewed  pine  ties,  14  ties  to  each  rail  length.  The  laying  of 
the  track  cost  about  $3.=iO  per  mile  and  faking  it  up  for  re- 
laying costs  about  $17.T  per  mile. 

These  comparatively  low  costs  are,  of  course,  made  possi- 
ble by  the  fact  that  the  track  Is  laid  on  the  shoulder  of  the 
highway,  which  made  it  possible  to  place  the  track  with 
almosi  no  expense  for  preparing  the  subgrade.  On  the  other 
hand,   the    liberal    use   of   ties,    though    somewhat    expensive. 


is  fully  justified  by  the  fact  that  it  facilitates  track  alignment 
and  reduces  the  labor  of  maintenance.  During  the  progress 
of  the  work  no  time  has  been  lost  on  account  of  derailments 
or  other  difficulties  chargeable  to  the  condition  of  the  track. 

The  standard  train  consists  of  seven  cars,  one  of  whicli 
may  be  loaded  with  cement,  two  with  sand,  and  four  with 
broken  stone.  This  loading  has  not  always  been  used,  the 
cement  having  very  generally  been  sent  out  a  trainload  at  a 
time,  a  method  of  handling  it  which  seems  better  suited  id 
this  particular  job.  The  process  of  loading  trains  is  stand 
ard  for  this  class  of  equipment.  The  empty  train  is  backed 
to  the  bins  and  so  placed  that  six  of  the  material  buckets, 
of  which  each  flat  car  carries  two.  are  in  position  under  the 
chutes.  After  these  are  loaded  the  train  is  shitted  to  a  po- 
sition which  permits  of  the  filling  of  the  remaining  buckets. 
The  operation  of  loading  a  train  takes  about   5  minutes. 

On    this    project    it   has   been    found    that    with    two   trains 
operating  over  ;i  1;  nun. ft    ii-iul  and  laying  ;ib(mf    Ino  \\n    ft    of 


Traveling   Storage   Bin   for   Sand   and   Stone   at    IVIIxer. 

pavement  per  shift,  the  trains  are  idle  about  30  per  cent  of 
the  time.  No  time  has  been  lost  on  account  of  accidents. 
From  this  it  is  calculated  that  the  material  needed  at  the 
mixing  plant  can  he  supplied  by  two  trains  as  long  as  the 
haul  remains  less  tlwn  2  miles,  and  that  three  trains  will 
serve  the  mixing  plant  at  a  distance  of  .i  miles  from  the 
bins.  On  this  particular  project,  as  the  grades  are  light,  it 
is  probable  that  three  trains  can  serve  the  mixer  at  a  con- 
siderably greater  distance  than  3  miles,  for  trains  of  the 
length  here  noted  as  standard  can  be  operated  on  a  6  per 
cent  grade,  so  of  course,  where  the  grades  are  as  nearly 
level  as  they  are  on  this  project  longer  trains  would  be  more 
feasible  than  additional  trains. 

Operating  the  Trains.  Under  the  operating  conditions 
prevailing  on  this  project  it  has  been  found  that  a  locomo- 
tive consumes  about  1,000  lb  of  coal  per  locomotive  shift. 
The  crew  consists  of  one  locomotive  driver  and  one  brake- 
man  per  train,  and  operated  in  this  way.  including  the  cost 
of  laying,  maintaining,  and  moving  the  track,  as  well  as  all 
depreciation  and  interest  charges  on  the  equipment  used,  the 
cost  of  handling  aggregate  is  about  $2  per  cubic  yard  for 
a  3-inile  haul.  In  the  nature  of  the  case  the  cost  can  not 
be  reduced  greatly  for  shorter  hauls.  It  would  be  somewhat 
increased  by  longer  hauls. 

One  of  the  most  important  features  in  the  operation  of 
equipment  of  this  kind  is  the  placing  of  the  switches.  On 
this  project  the  switches  are  placed  about  a  mile  apart.  It 
is  doubtful,  however,  as  to  whether  this  practice  will  prove 
to  have  been  as  economical  as  the  practice  of  adjusting 
the  position  of  the  switches  to  the  time  required  in  loading, 
unloading,  and  moving  the  trains.  There  is,  of  course,  a 
distinct  difference  in  the  manner  in  which  the  trains  must 
be  operated  on  differeni  projects,  depending  principally  on 
the  methods  used  in  loading  and  unloading  the  number  of 
cars  on  hand.  If  cars  enough  are  available  so  that  an  empty 
train  can  be  left  for  loading  and  a  train  of  loaded  cars 
taken  out  at  once,  the  standing  time  of  the  engine  at  the 
loading  bins  is  reduced  and  the  proper  position  of  the 
switches  correspondingly  modified.  In  any  event,  an  arbi- 
trary location    of  the   switches   is   usually   undesirable,   as   It 
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tends  l"  Mic-rease  the  slitnding  time  of  the  trains.  A  more 
advisable  practice  would  seem  to  be  to  calculate  the  aver- 
age time  of  loading,  the  average  time  of  unloading,  and  the 
running  time  between  loading  and  unlouding  points,  and 
reiiulalc   the   position   of  the  switches   accordingly. 

Traveling  Storage  Bin.— The  unusual  feature  of  the  equip 
nient  used  on  this  project  is  the  traveling  storage  bin  de- 
signed to  serve  the  mixer.  This  bin.  or  bins,  for  there  are 
two  tonipariments.  are  built  on  a  large  platform  carried  on 
four  wide-tired  wheels,  the  combined  storage  capacity  of 
the  two  bins  being  12  cu.  yd. 

Over  the  bins  there  is  erected  a  traveling  crane,  consist- 
ing ot  a  light  hoist  which  runs  on  a  heavy  beam  supported 


Sana    .infl    Stone    Storage    Bins   and    Crane   and    Basket   at    Railroad 

Siding. 

'•  the  bins,  and  which  is  operated  by  means  of  an  engin? 

drums   carried   by  the   platform.     By   means  of  this  do- 

■    the  buckets  delivered  over  the  industrial  railroad  tracks 

lifted   oil   the   cars,   placed   over   the   bins,   and   dumped. 

coarse  aggregate   into  one   bin.   the   fine   aggregate   into 

other.     On   the   platform   also  are  the   propelling   engine 

'■    an   upright   boiler  which   furnishes  steam   for  the  hoist- 

-    and  propelling  engines  and  for  the  mixer  engine  as  well. 

The   bins   discharge   directly   into   the   loading  skip   of  the 

'    ru'rete  mixer.    This  loading  skip  is  divided   into  two  com- 

•tments.  one  of  fi  cu.  ft.  capacity  for  sand   and   the  other 

i2   cu.   ft.   capacity   for   stone.     These   compartments   are 

filed   by   opening  ordinary  gates   in   the  bins  of  the  traveling 

platform.      The    process    is    therefore    extremely    simple    and 

the  accuracy  of  the  measurement   easily  gaged      Cement   is 

placed    in   the   skip   by   hand    from   a   fiat   car   alongside   the 

mixer. 

The  concrete  plant  and  its  operation  are  standard,  and 
ther6f<.Te  require  no  comment.  All  finishing  work  is  done  bv 
a  mechanical  tamper  of  standard  make  and  design. 

Comparison  of  Labor  Results  Possible.  —This  plant  is  in- 
teresting not  only  in  its  design,  but  because  the  manner  in 
*hlch  the  materials  are  handled  makes  possible  an  exact 
comparison  between  the  force  employed  and  that  which 
*OUld  have  been  required  had  old  hand-labor  methods  been 
employed.  Thus  on  this  job  the  moving  platform  replaces 
wheelbarrow  loading:  transportation  of  materials  bv  indus- 
trial railway  is  substituted  for  the  more  common  transpor- 
tation by  team  or  truck:  unloading  materials  with  a  crane 
replaces  the  older  methods  of  hand  labor,  and  the  force  at 
the  m;xer  is  directly  comparable  with  the  operating  force 
ordinarily     employed      in     handling     materials,    manipulating 


the  mixed  material,  setting  forms,  etc.  On  this  project  the 
crew  at  the  mixer  consists  of  a  hoisting  engineer  a  fire- 
man. 1  mixer  engineer.  1  man  on  the  sand  and  stone  chutes. 
2  men  handling  cement.  2  men  spreading  concrete,  I  man 
operating  the  finishing  machine.  4  men  employed  in  remov- 
ing forms,  watering  pavements,  etc..  and  2  men  setting 
forms,  making  a  total  crew  of  1  foreman  and  15  mer..  This 
crew,  lis  suggested  nljove.  is  directly  comparable  witli  the 
standaid  crew  employed  where  no  loading  devices  are  used, 
and  the  saving  In  labor  offers  a  direct  measure  of  the  value 
of  this   method   of  handling   materials. 

The  equipment  has  worked  satisfactorily  wlien  the  sub- 
grade  is  dry.  but  in  this  particular  case  the  heavy  load  con- 
lenlrated  on  the  four  wheels  of  the  traveling  bins  has  been 
loo  heavy  for  easy  manipuhition  after  the  subgrade  has 
been  saturated  by  a  number  of  days  of  continuous  rain.  To 
;ivoid  this  <lifl1culty.  it  is  suggested  that  somewhat  smaller 
lioppers  might  be  more  advisable,  and  that  It  would  also 
be  advisable  to  distribute  the  load  on  a  larger  number  ot 
wheels,  thus  reducing  the  unit  load  so  that  the  subgrade 
would  not   be  rutted  as  the  hoppers  are  moved  forward. 

The  advantages  of  this  method  of  operation,  aside  from 
the  general  advantages  which  have  been  noted,  are  that 
it  eliminales  storage  of  materials  on  the  subgrade  and  thus 
preserves  the  materials  in  better  condition  for  use.  and  that 
i'  prevents,  to  a  degree,  the  rutting  of  the  subgrade,  which 
is  an  inevitable  concomitant  of  delivery  of  materials  by 
team  or  motor  truck.  As  tending  to  offset  these  advantage.^ 
there  is.  of  course,  the  cost  of  constructing  the  traveling 
I)Ialforni  and  of  moving  it  over  the  highway,  which  will,  it 
i.<  suggested,  be  largely,  if  not  entirely,  eliminated  wherever 
the  grades  are  steep.  It  would  therefore  seem  that  this 
method,  though  interesting,  and  on  this  project  successful, 
-hoiilil  be  adopted  only  after  a  careful  consideration  of  the 
I  onditions  which  will  be  met  on  other  projects,  and  that 
it  will  be  found  to  be  inapplicable  wherever  adverse  grades 
of  more  than  2  or  3  per  cent  are  to  be  encountered. 

The  project,  as  noted  above,  is  being  constructed  by  A. 
I'.uthrie  &•  Co.,  of  St.  Paul,  with  A.  Lizee.  superintendent  In 
actual  charge  of  the  work.  H.  L.  Wardell  is  the  county 
engineer  in  charge  of  the  work  for  Kandiyohi  County,  Min- 
nesota. 


New    U 


Chicago    Company     Brings    Out 
Ton   Truck 

A  new  I'^-ton  truck  has  been  brought  out  by  the  Available 
Truck  Co..  Chicago.  The  design  of  this  truck  embodies  many 
lefinemeiils  in  detail.  The  radius  rod  construction  is  used, 
as  ii  was  decided  that  it  will  more  effectively  take  the  drive, 
leaving  the  spring  to  perfom  its  own  particular  function,  and 
also  to  handle  the  tongue  of  the  axle. 

The  engine  is  the  Available  Truck  Co.  design,  with  a  mul- 
tiple disc  dryplate  clutch,  enclosed  in  dust-proof  housing  at- 
tached to  motor,  and  four  speed  transmission.  It  has  a  bore 
and  stroke  of  1  in.  by  T,\'n  in.,  respectively.  It  is  capable  of 
{•eveloping  a  maximum  horse  power  of  3S  at  1,0S0  r.p.m.  The 
transmission  is  of  the  constant-mesh  individual  clutch  type 
with  four  speeds  forward  and  one  reverse,  and  is  mounted 
amidship.  The  final  drive  is  through  a  worm  and  gear  axle 
with  a  ratio  of  7.2.=>  to  1.  The  drive  shaft  of  this  axle  is  2% 
in.  in  diameter  and  is  made  of  chrome  nickle  steel  Power 
is  transmitted  from  the  engine  to  the  rear  axle  by  two  sepa- 
rate tubular  propeller  shafts  provided  with  four  universal 
joints.  Two  in  front  and  two  in  rear.  The  frame  is  of  rolled 
channel  steel  of  Available  make.  It  is  reinforced  by  six 
cross  members  and  strengthened  by  heavy  gusset  plates.  All 
castings  and  brackets  are  either  cast  or  forged,  steel,  and  are 
hot  riveted  to  frame.  Heat  treated  alloy  steel  springs  are 
used.  The  steering  gear,  which  is  mounted  on  the  left  side. 
Is  an  irreversible  womi  and  nut  type  with  a  20-in.  steering 
wheel.  The  wooden  wheels  are  equipped  with  ?,(\  in.  by  3% 
in.  front  and  3fi  In,  by  .">-in.  rear  tires. 


Incinerator  By-Product  Paving  Block,— Paving  blocks  are 
being  made  from  the  by-products  of  the  city  refuse  inciner- 
ator of  Berlin,  according  to  a  press  dispatch,  which  further 
states  that  "as  Germany  no  longer  can  afford  to  import  pav- 
ing materials,  which  Sweden  used  to  supply,  the  discovery  or 
this  cheap  by-product  is  greatly  welcomed. 
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Engineering  and  Contracting  for  August  4,  1920. 


Bituminous  Surface  Treated    Ma- 
cadam and  Gravel  Roads  of 
Dallas  County,  Texas 

Macadam  and  gravel  roads  surface  treated  with  bitumi- 
nous material  have  given  good  service  in  Dallas  County. 
Texas,  under  moderately  heavy  traffic.  The  manner  in 
which  these  roads  are  constructed  is  described  by  Mr.  .t. 
F.  Witt,  in  a  recent  issue  of  Public  Roads.  The  notes  fol- 
lowing are  taken  from  Mr.  Witt's  article. 

Macadam  Construction.— The  macadam  should  be  con- 
structed according  to  modern  specifications  of  sufficient 
depth  to  prevent  "breaking  down"  of  the  mechanical  bon^l 
under  the  heaviest  loads  contemplated.  An  essential  factor 
of  this  requirement  is  a  good  grade  of  crushed  stone.  Then, 
i?  a  certain  but  indeterminate  "thrust"  at  the  edges  of  the 
macadam  surface  under  loading:  and  as  the  ordinary  mac- 
adam has  only  earth  shoulders  to  protect  its  edges,  a  weak- 
ening of  the  entire  structure  Is  often  the  result  of  traffic. 
The  use  of  any  good  type  of  curb  is  usually  considered  to 
be  prohibitive  in  cost;  but  a  good  substitute  can  be  con- 
structed at  moderate  cost  by  treating  the  outer  12  in.  on 
each  side  of  the  macadam  with  bitumen  applied  by  th° 
"penetrat'.on  method."  using  1  gal.  per  square  yard  on  th» 
base  course  and  1  gal.  per  square  yard  on  the  surfac<5 
course  of  stone.  This  can  be  done  at  a  cost  of  approxi- 
mately 10  ct.  per  linear  foot  of  road,  or  approximately  $530 
per  mile.     The  benefits  are  fully  worth  the  investment. 

When  the  macadam  surface  is  finished  and  screenings 
and  dust  have  been  used  to  fill  the  voids  of  the  body  of  the 
macadam  and  to  fill  the  interstices  and  bond  the  surface. 
a  "glazed"  surface  usually  results  after  the  finished  rolling 
and  especially  after  the  road  has  been  thrown  open  to  traffic 
for  a  few  days.  Some  engineers  specify  that  the  bitumen 
shall  not  be  applied  until  such  time  as  the  traffic  has  pro- 
pared  the  surface  by  wearing  the  glaze  away.  Mr.  Witt  has 
tried  this  method  and  found  that  the  traffic  does  not  wear 
the  surface  uniformly.  It  the  treatment  is  applied  when 
that  part  of  the  road  used  by  traffic  is  ready,  the  outer  edges 
of  the  macadam  will  still  retain  the  glaze,  while  if  it  is  de- 
layed until  the  entire  surface  is  freed  from  the  glaze,  the 
center,  or  most  heavily  traveled  section,  will  have  begun 
to  ravel,  thus  weakening  the  structure. 

Preparing  for  the  Bitumen. — It  is  better  to  keep  the 
traffic  off  the  roadway  until  after  the  bitumen  has  been  ap- 
plied. Before  the  application  of  the  bitumen  the  glaze 
•■hould  be  removed  by  sweeping  with  either  wire  or  fiber, 
mechanical  or  hand,  brooms.  The  job  can  not  be  properly 
done,  however,  without  the  use  of  hand  brooms.  .\  combi- 
nation of  the  two  works  economically  and  well.  But  what- 
ever method  is  employed  the  sweeping  should  be  done  with 
care,  so  that  the  loose  flaky  material  and  foreign  matter 
may  be  removed  without  loosening  the  mechanical  bond  of 
the  surface  .stones. 

After  sweeping,  the  surface  should  be  flushed  with  water, 
using  8  pressure-flushing  tank.  Whether  the  stone  surface 
^hould  be  damp  or  dry  when  the  bitumen  is  applied  is  open 
to  question.  Mr.  Witt  prefers  a  dry  surface,  although  in 
making  .some  tests  during  1917  he  found  the  adhesion  of 
the  surface  mat  to  damp  surfaces  to  be  as  good  as  to  those 
which  were  dry;  even  to  wet  surfaces  the  adhesion  was 
very  good.  In  the  tests  12-ln.  square  concrete  blocks  wero 
used.  Twelve  sets  of  specimens  were  prepared,  each  set 
being  made  of  three  specimens,  one  wet.  one  damp,  and  one 
with  a  dry  surface. 

The  Bitumen  and  Its  Application. — After  the  surface  has 
dried  sufficiently  the  bitumen  should  be  spread  In  two  ap- 
plications by  a  pressure  distributor  and  the  mineral  cover- 
ing should  be  spread  to  a  depth  of  approximately  %  in., 
not  earlier  than  2  minutes,  nor.  if  practicable,  not  later 
than  20  minutes,  after  the  heavier  bitumen  is  applied.  There 
Is  no  rolling  after  the  bitumen  Is  applied.  The  surface  Is 
completed  with  the  application  of  the  mineral  covering  an! 
Is  left  to  the  traffic  to  Iron  out. 

Bitumen  should  not  be  applied  when  the  open-air  tempera- 
ture Is  below  60'  F.  and  Its  consistency  should  be  as  fol- 
lows: 

If  using  asphalt:  First  treatment — Asphaltic  road  oil 
minimum    of   .=iS    per   cent    asphalt    of   100    penetration.     Vis- 


cosity (Engler)  50  c.  c.  at  60°  C,  100-250  seconds.  Second 
treatment — 86  per  cent  asphaltic  road  oil.  Viscosity  (Eng- 
ler) 50  c.  c,  at  100°  C,  555-755  seconds. 

If  using  coal-tar  derivatives:  First  treatment — Specific 
gravity  at  60°  F.,  1.14-1.18.  Viscosity  (Englerl  100  c.  c.  at 
104°  F.,  125-225  seconds.  Free  carbon  not  less  than  4  per 
cent  nor  more  than  12  per  cent.  Second  treatment — Specific 
gravity  at  60°  F..  1.20-1.26.  Viscosity  (Engler>  100  c.  c.  at 
212°  F.,  125-200  seconds.  Free  carbon  not  less  than  12  per 
cent  nor  more  than  22  per  cent. 

FMrst  application  of  bitumen  to  be  at  the  rate  of  0.2  gal. 
per  square   \ard. 

Second  application  of  bitumen  to  be  at  the  rate  of  0.3 
gal.  per  square  yard. 

I'sing  tar  for  the  first  treatment  and  asphalt  for  the  sec- 
ond treatment  produces  splendid  results. 

The  mineral  covering  should  be  graded  from  \i>  in.  in  size 
down  to  dust.  The  run  of  the  crusher  may  be  used,  except 
that  dust  passing  a  30-mesh  sieve  should  not  exceed  15  per 
cent.     The   surface   crown   should   be   about   0.3  in.   per  foot 

Gravel  with  Bituminous  Surface. — After  the  first-class 
gravel  road  lias  had  trafllc  sufficient  to  form  a  hard  crust, 
the  surface  should  be  swept  or  water  flushed  until  it  is  prac- 
tically free  from  loose  particles  or  foreign  matter.  The  bi- 
tumen shoiild  then  be  applied  in  two  courses  in  the  same 
manner  as   for  water-bound   macadam. 

Gravel  should  be  used  for  covering  material,  and  it  should 
be  clean,  sharp,  and  well  graded  from  1  in.  down  to  sand. 
The  sand  passing  a  Xo.  30  sieve  should  not  exceed  30  per 
cent.  A  roller  should  be  used  on  this  covering  to  makd 
sure  the  larger  pebbles  are  securely  bedded:  after  which 
the  road  shotild  be  opened  to  traffic. 

All  breaks  which  develop  in  the  surface  during  a  period 
of  from  "  to  5  months  after  the  road  is  opened  to  traffic 
should  be  repaired  at  once  by  a  maintenance  gang,  equipped 
with  a  heating  kettle  and  pouring  pots:  and  at  the  end  of 
this  period  the  surface  should  be  scarified  for  a  depth  of 
from   1   to  1%   in. 

By  then  disk-harrowing  the  scarified  material,  reducing 
it  to  a  mealy  condition,  the  bftumen  content  will  be  dis- 
tributed uniformly  throughout  the  depth  scarified.  Dress 
this  material  with  the  grader  blader  and  roll  it  thoroughly: 
follow  the  rolling  immediately  with  an  application  of  %  gal. 
per  square  yard,  using  the  bitumen  specified  for  "second 
treatment";  cover  as  before,  with  gravel,  and  roll,  and  the 
road  is  ready  for  traffic. 

Crushed  Stone  Top  to  Gravel. — .\11  this  work  subsequent 
to  the  first  opening  of  the  road  to  traffic  may  be  avoided 
\\ith  splendid  results,  if  a  good  quantity  of  crushed  stone  be 
used  in  sufficient  amount  to  top  the  gravel  with  d  "binder 
course"  of  stone  to  a  depth  of  from  2  to  4  in.  '  le  greater 
the  depth  of  this  "binder  course."  the  better  will  be  the  re- 
sults obtained.  The  stone  and  gravel  foundation  should 
be  wet  and  should  be  rolled  until  the  stone  is  imbedded  in 
the  gravel  surface  to  a  depth  of  approximately  an  inch. 
Such  a  road  treated  with  bitumen  as  descrit)ed  for  water- 
bound  macadam,  will  be  almost  as  satisfactory  as  an  all- 
rock  road,  and  can  be  used  to  advantage  where  crushed 
rock  is  costly  and  gravel  reasonably  cheap.  The  crown  for 
the  gravel  or  gravel  and  rock  roads  should  be  about  ^.r  in 
per  foot. 


Results  of  Iowa  Traffic  Census. — Traffic  counts  made  un- 
der the  direction  of  the  Iowa  State  Highway  Commission 
showed  that  47.7  per  cent  of  the  travel  on  the  highways  was 
from  farm  to  town  or  town  to  farm;  30.4  per  cent  was  inter- 
urban,  15  per  cent  was  inter-county,  and  fi.9  per  cent  was 
inter-state.  About  flO  per  cent  of  the  tonnage  was  motor 
driven.  The  classification  used  for  the  four  groups  nofeil 
above  was:  Farm-Town:  .Ml  traffic  from  farm  to  town  or 
from  town  farm  or  from  one  farm  to  another,  inter-urban: 
All  traflflc  starting  from  one  town  and  going  to  another  town 
with  in  the  same  county  or  to  a  town  in  another  county  not 
over  25  miles  distant  and  all  traffic  starting  from  a  town, 
passing  out  into  the  countrv  and  returning  to  the  town  from 
^\  hence  It  started  without  touching  any  other  town  or  having 
stopped  on  business  or  pleasure  at  a  farm.  Inter-county: 
All  traffic  starting  In  one  county  and  traveling  to  .'.  point  in 
another  county  more  than  25  miles  distant.  Inter-state:  A!I 
traffic  passing  from  one  state  to  a  point  in  another  state 
more  than  25  miles  distant. 
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Laying  1, 300  Sq.  Yd. Concrete  Road 
Pavement  in  9!  Hours 

Seven  hundred  and  tony-four  lineal  feet  of  16ft.  wide.  S- 
in.  thick  1:2:3%  concrete  pavement  laid  in  y^;  hours  with 
a  labor  force  of  only  32  men  is  a  notable  performance.  Th(>i 
run  was  made  on  June  30,  by  Alan  J.  I'arrisli  on  his  Federal 
Aid  road  contract  near  Paris.  111. 

For  this  Job.  the  material  yards  are  lo«-ated  at  Oliver,  III  . 
slightly  more  than  a  mile  from  the  road.  The  sand  and  stone 
av   1.1  i..n.|.M(   from  the  cars   by  a   %yd.,  full  revolving  Erie 


prepared  the  grade  for  his  industrial  railway  system.  He 
has  found  from  exptrience  that  a  carelessly  formed  grade 
may  eventually  cause  expensive  trouble  through  derailments 
and  delays.  So  this  grade  was  built  up  properly  and  thor- 
oughly drained  before  any  steel  was  placed  upon  It.  The  re 
suit  has  been  worth  while:  in  laying  over  1>^  miles  of 
pavement  so  far.  on  this  contract,  he  has  had  only  two 
minor  derailments. 

The    placing    of    the    railway    sidings    also    was    carefully 
planned    so   that    it    would    be   always   possible   to   have   the 


Stock    Pile    and    Storage    Bins    for   Sand    and    Stone. 

.  rane.  operating  on  a  tracli  parallel  to  the  unloading  siding 
The  crane  deposits  the  material  in  material  piles  alongside 
a  ;tin.  industrial  railway  loading  track.     The  same  crane  i-; 

■  M    tor   nuing   the   storage   bins    which    make   possible   the 
I  ..il>    measuring  and  loading  of  accurate  amounts  of  sand 
.lid  stone  for  each  batch  box. 

The  Wesltrn  railway  trucks,  each  with  two  batch  boxes, 
-lart  at  the  loading  bins.  A  hump  has  been  built  in  the  tracV 
at  the  loading  bins  so  that  the  train  then  moves  by  eravit.\ 
to  the  cement  loading  platform,  where  the  cement  is  added  to 
emch  batch  box.  Plymouth  3-ton  locomotives  then  haul  the 
trains   to  the   paver.     There   Is   no   back-switching  after  thf 


Dumping    Batch    Box    Into    Mixer   Skip. 

train  load  of  batch  boxes  at  the  paver  just  when  the  ma- 
terial was  needed.  This  eliminated  the  danger  of  the  paver 
having  to  stand  idle  while  awaiting  the  aggregate. 

.•\fter  completing  1  "ri  miles  of  the  pavement,  the  21-E  Smith 
Simplex  paver  was  moved  back  to  the  starting  point  and  re- 
versed, to  work  in  the  o|)posite  direction.  This  reduced  the 
length  of  the  haul  from  the  original  loading  station.  The 
only  change  required  was  to  move  the  mixer  derrick  to  the 
other  side  of  the  machine. 

The  latest  models  of  Heltzel  steel  forms  are  being  used 
and  the  tamping  and  finishing  is  handled  by  the  new  Par- 
rish  tamping  machine. 


Cement   Storage   Shed   and    Loading    Platform. 

trains  once  start  through  the  loading  process;  they  travel 
continuously  toward   the  job. 

Kach  locomotive  handles  10  cars,  carrying  20  batches.  At 
no  time  during  the  day  when  theT-ecord  run  was  made,  was 
there  any  delay  In  waiting  for  the  next  train  to  pull  Into  po- 
sition. A  train  was  always  ready  on  the  siding.  During  the 
91s  hours  that  the  paver  ran.  22  train  loads,  carrying  440 
batches,  were  used. 

An  important  detail  that  was  handled  in  a  particularly 
careful    manner   was    the    method    In    which    the    contractor 


Parrlsti    Finishing    Machine. 

A  4bag  batch  Is  used  and  a  full  minute  allowance  for 
mixing  each  batch. 

The  entire  crew  when  the  record  run  was  made  consisted 
of  the  following: 

2  rrano   men. 

4  men  InndinK  batch  boxes— .stone,  sand  and  cement. 

t  train    mf-n. 

8  gradinf,  crew  men 

:;  men   ahead   of  paver,   handling  batch   l)oxes. 

1   enKlnof-r. 

.I  men  spreading  concrete  behind  machine 


1  fireman. 

1  tamplne  machine  operator. 

2  men  spading  and  edging. 


1  superintendent. 

2  foremen. 

1  water  boy. 
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Proportions  for  Concrete  for  High- 
way Construction 

At  lliP  'I'M-A  annual  meeting  of  the  American  Society  of 
Testing  .Materials,  held  June  22-25,  the  Committee  on  Road 
Materials,  of  which  Prevost  Hubbard.  25  W.  4:'.nl  St..  New 
York  City,  is  Secretary,  submitted  specifications  for  propor- 
tions for  concrete  for  highway  construction.  The  commit- 
tee recommended  that  the  specifications  be  published  as 
tentative  before  referring  them  to  letter  ballot  of  the  society 
for  adoption      The   proposed  specifications   follow. 

The  proportions  of  cement,  fine  and  coarse  aggregate 
for  the  concrete  shall  vary  according  to  the  sizes  of  the 
fine  and  coarse  aggregates  to  be  used  as  indicated  in  Table 
I.  One  sack  of  cement  shall  be  considered  as  1  cu.  ft.  and 
proportions  shall  be  by  volume.  The  quantity  of  cement  in 
a  cubic  yard  of  concrete  in  place  shall  be  not  less  than  the 
amount  as  shown  in  the  table  for  a  given  proportion  of 
coarse  and  fine  aggregates. 

Before  work  is  started,  the  contractor  shall  advise  the 
engineer   of   the    particular   sizes   of   fine   and    coarse   aggre- 

TABI^E   I.— PROPORTIONS   .\N'P   QUANTITIES    FOR  1    CU.    YD. 
OF    i-ONCRETE.*' 
Based  upon  laborator.v  investiK-.itions.   usiiiK  approved   materials. 
compres-oiv-  strength  at  2S  da.v.»   with    workable   plasticity.  6  by   12 
in.  cvlinders.   3000  lb.   per  sq.    In. 
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Aixngntr*.  <  Agmotel 
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'  Quutitics 

'  Proportiooi 
i  Qaantitiei 

ProrortioM 
!  QuiBtitica 


Fioe  Anrcc»t«i,  Sieve  Opeiun«s  p«r  ioeh. 


.     1.3 
1.96  0J7 


2.4     . 

0.69  1^ 


.    ,..3 

LMOJe 

I     1.2 
IJ2  0J2 

.[..a 

I.7S0JI 

I     l.l 

1.72  0.1S 

I   'l.l 
1.69,0.28 

I     1.3 

ioeoj7 

.     1.3 

\M  0J« 

I  11.3 

\Xtll3i 

I     1.3 

I  ll.3... 
1.72  aXS  0.9S 


I.SZ.4 

0.44  O.M 


1.82  0.48 


I.S  2.S 

0.42  O.tS 


.63.2 

a.400.7t 


I   'l.5|3.6 
I.IB.0J6i0.85 

3.9 

0.01 


I   \\A 

1J8035 

I     1.4 
1.58:033 

I  1 1.7 
1.85  0.4« 


2.6    1  ,1.7 

0.74  1.77,0,44 
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gates  he  expects  to  use  and  no  change  shall  be  made  by  the 
contractor  from  such  sizes  except  upon  due  notice  in  writ- 
ing to  the  engineer. 

To  determine  in  what  classification  a  given  aggregate 
shall   fall   the   following  method   shall   prevail: 

For  fine  aggregate,  there  shall  be  not  less  tliaii  l.'i  per 
cent  of  the  total  volume  between  the  coarsest  size  and  thi» 
next  smaller  size  shown  in  the  table.  Thus,  it  fine  aggre 
gate  is  to  be  classed  as  H-in.  size,  there  shall  be  not  less 
than  15  per  cent  of  the  material  between  the  No.  4  sieve 
and  the  No.  8  sieve.  A  fine  aggregate  to  be  classed  as  0 
to  28  shall  have  not  less  than  15  per  cent  retained  on  a  No. 
48  sieve,  and  no  fine  aggregate  shall  be  used  that  has  more 
than  10  per  cent  passing  a  No.   100  sieve. 

For  coarse  aggregate,  there  shall  be  not  less  than  10  per 
cent  of  material  between  the  largest  size  and  the  next 
smaller  size  shown  in  the  table.  Thus,  a  coarse  aggregate 
to  be  classed  as  2i,^-in.  size  shall  have  not  less  than  10  per 
cent  of  the  material  between  the  2i4-in-  size  and  the  2-in. 
size. 

In  each  instance,  whether  fine  or  coarse  aggregate,  if 
there  are  not  of  the  coarser  sizes  the  amounts  as  here  de- 
scribed, the  upper  limit  of  size  of  the  material  shall  be  that 
of  the  next  smaller  size.  That  is.  an  aggregate  that  con- 
tains some  SU-in.  material,  but  less  than  10  per  cent  be- 
tween 2%  it'-,  and  2  in.  shall  be  classed  as  2-in.  size  for  the 
upper  limit. 

The  lower  limit  of  size  of  a  coarse  aggregate  shall  be  the 
size  shown  in  the  table  for  coarse  aggregate  below  which 
there  is  not  more  than  10  per  cent  by  volume  of  the  ma- 
terial. 

If  more  than  5  per  cent  of  the  volume  of  coarse  aggre- 
gate passes  the  No.  4  sieve,  then  such  excess  shall  be  con- 
sidered as  fine  aggregate  and  the  amount  of  fine  aggregat? 
to  be  used  shall  be  modified  accordingly. 

Aggregate  falling  between  limits  of  sizes  other  than  shown 
by  the  table  may  be  used  only  upon  special  written  per- 
mission of  the  engineer  and  in  such  proportions  as  he  may 
ii.dicate. 

In  all  cases,  aggregates  both  fine  and  coarse  are  presumed 
to   be  reasonably   weil   graded   between   the   limits   specified. 

The  sieves  and  sizes  referred  to  herein  and  in  Table  I.  are 
recording  to  what  is  known  commercially  as  the  Tyler 
Standard   Screen   Scafe. 


A   Plan  for  Removing  Risks  from 

Contract    Work    in    County 

Road  Construction 

.\s  a  means  for  reinoviiig  some  of  die  risks  that  confront 
road  contractors.  Mr.  J.  M.  Isbell,  County  Engineer  of  Wichita 
County,  Texas,  in  a  paper  presented  at  the  recent  annual 
meeting  of  the  Texas  Road  Builders'  Association,  suggested 
that  counties  bid  in  their  own  work  and  sub-let  it  to  con- 
tractors on  a  co-operative  contract  basis,  with  a  fixed  fee  and 
penalty  and  bonus  clause  included.  Under  this  plan  the 
county  would  obtain  its  own  materials,  and  assume  all  haz- 
ards of  rising  labor  or  material  prices.  This  form  of  con- 
tract, according  to  Mr.  Isbell's  paper,  would  insure  to  the 
county  the  following  advantages: 

First:  Eliminates  the  various  hazards  that  make  highway 
w  ork  unattractive  to  the  better  class  of  contractors,  and  thus 
aids  in  securing  first  class  and  properly  equipped  men  to  han- 
dle the  work  at  a  reasonable  bid.  after  the  gamble  has  been 
removed.  The  contractor  receiving  a  fair  profit,  which  is 
justly  due  him. 

Second:  Gives  the  county  the  advantage  of  any  decline 
in  prices  of  material  and  labor,  which  would  appear  to  have 
reached  its  peak  at  the  present  time. 

Third:  Reduces  engineering  expense,  by  eliminating  part 
of  the  inspection,  this  being  cooperative  work. 

Fourth:  Kl'minates  any  disputes  with  contractor  as  to 
kind  or  quantities  of  material  used,  thereby  insuring  first 
class  construction. 

Fifth:  Eliminates  the  cost  of  surety  bond  and  many  other 
items  which  must  be  included  in  prices  bid  in  regular  con- 
tract. 

Further  abstracts  from   the   paper  follow: 

A  county  may  bid  in  its  work  and  do  the  actual  delail  con- 
struction with  its  own  forces,  by  purchase  of  necessary  equip- 
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ment.     This   plan   would  only   be   practicable   in   the  conslr-ac- 

tion  of  sand-day  or  gravesl  roads,  as  no  i-xtrtMnoly  heavy  ex- 

IK'nse   would   be   involved   in   the   purchase  o(   equipment   and 

I'plies.     Id  this  case  i(  would  only  be  necessary  to  purchase 

:iple   e(|uipuient   and    this   suppleuienteil    by    the   equipment 

lilable    from    the    Federal    Government    throut;h    the    state 

-liway   department,   such   as   trucks,   trailers,    tractors,   mix- 

.   etc..   would    make   the   expense   for   etiuipmenl   to   handle 

-ligible.     Such    equipment    would    be   uvalhible    for   mainte- 

nee    after    construction    work    is    coiiipleieil.     This    would 

ii-e  at  the  disposal  of  the  maintenance  organiTiation  desir- 

>•■  equipment,  that   is  seldom  obtainable. 

Ui    engineer    or    competent    foreman    could    be    placed    In 

.irge  of  actual  construction  and  the  co^t  of  inspection   very 

..iterially   "educed  over  contract   work. 

This  plan  of  handling  gives  at  all  times  n  true  index  of  the 
~t  of  the  work. 

There  Is  one  serious  disadvantage  in  the  hanilling  of  actual 
all  construction  work  by  the  county  organization,  that  is. 
raveling  the  "Red  Tape"  connected  with  •'xpciuliture  of 
inty  funds. 

in  the  construction  of  a  great  system  of  permanent  high- 
way this  plan  would  not  be  practicable  as  the  expenililure  for 
equipment  and  mechanical  devices  would  be  too  sreat  for  the 
amount  of  work  to  be  done.  This  class  of  equipment  would 
be  of  no  practical  value  on  maintenance  and  would  h:ive  to 
be  sacrltice<l.  It  is  also  Impossible,  for  obvious  reasons,  for 
counties  to  secure  a  sufflcienlly  efficient  organization  lo  han- 
dle such  a  permanent  highway  system. 


Opportunities  in  Highway   Trans- 
portation Field* 

liy  K.  U.  fHAPIX. 
President.  Iludscin  Motor  Car  Co. 
l^st  >ear  l.i'OO.OOO.noo  tons  of  freight  were  hauled  by  the 
motor  trucks-  of  the  country'  as  against  90.000.000  tons  car- 
ried on  the  Croat  I.akes  and  the  Mississippi  and  2..iOl.nno.- 
000  moTed  by  tho  railroads.  In  all  of  this  great  new  trans- 
portation •  !  -It  there  appears  a  pressing  need  for 
hlghwnv  t-  'hiu  engineers,  men  skilled  in  produc- 
"■  '  11  "f  these  transportation  units.  It  is  neces- 
'■'  "uld  have  these  men  by  the  thousands  if  we 
*'^'  waste  in  this  great  new  development  and  to 
»< .                  luaximum   benefit   which   we  should   receive. 

In  order   to   handle   this   subject    intelligently,    it   is   neces- 
Mry    that    It    should    be    co-ordinated    with    otjier    forms      of 
transportation,  since  only  through  co-ordination  can  we  hope 
to   obtain    the   greatest   efficiency    in    the    use   of   each    unit. 
We  know  that  the  motor  truck  is  not  capable  today  of  com- 
peting  with   the   railroad   in    the   long   haul.    We    know    that 
under   certain    iimitations    it    can    serve   to   relieve   the    rail 
roads.     We  should  have  men  trained  in  the  analysis  of  these 
problems,   able   to   tell    us    what    the   definite   economic   limi 
tations  are.     With   the   increasing  use  of  highway   transpor- 
tation   our    traffic    problems    are    becoming    acute.      In    the 
larger    cities    as    well    as    in   the   smaller   we   find   a   urow 
Ing  need  for  definite  well-laid-out   plans  for  the  operation  of 
motor  vehirles 

Mutual  Problems  of  User  and  Builder  of  Highways. 
There  is  .i  further  need  for  close  co-operation  between  the 
men  who  are  using  the  highways  and  the  men  who  are 
kuildine  them.  Their  problems  in  many  subjects  are  mu- 
tual. The  highway  transportation  engineer  brings  to  the 
knowledge  of  the  highway  engineer  a  vision  as  to  the  fu- 
ture use  of  highways.  He  knows  something  of  the  trend 
.  of  production  and  of  the  character  and  type  of  vehicles  which 
.  travel  over  the  roads  of  the  future 

His  knowledge  should  be  of  definite  value  to  the  high- 
way engineer,  since  in  the  last  analysis  road  expenditure  can 
only  be  justified  by  the  volume  of  the  traffic  which  goes  over 
the  completed  hishways.  It  is  not  enough  to  say  that  we 
will  build  a  road.  We  should  know  what  the  future  traffic 
will  be  once  that  road  is  completed  and  on  our  vision  of 
the  future  we  should  determine  the  type  of  hiehway  which 
is  to  be  built.  In  other  words.  I  should  .say  that  road  build 
ingjs   now   an   economic   problem   first   of  all.     Ix)catlon   of 

^™If"^f'.  "'  '^  paper  presented  Mav  1(  .it  the  conference  on 
hl^H  V, nH^J-  instruction  in  hlEhway  trari-sport.ition  .-.nd  en^TneerlnS 
held  under  the  auspices  of  the   V.   S.  Bure.-iu  of  Bdurallnn 


the  highway  >liould  tie  undertaken  only  with  due  respect 
to  the  tonnage  which  may  be  developed  along  the  mad  or 
to  the  character  i>f  passenger  (ravel  which  may  go  that  way. 

Need  for  Further  Knowledge  in  Road  Building.-  There  is 
an  imperative  need  for  tin-  widest  kind  of  research  work. 
I  doubt  if  there  Is  any  man  In  the  Tnited  Stales,  skilled 
though  he  may  be.  who  can  define  what  character  of  road 
should  be  constructed  to  withstand  the  traftlc  10  years  fryni 
now.  The  tremendous  growth  of  motor  transportation  has 
outstripped  our  scientific  knowledge,  just  as  it  has  out- 
stripped our  legal  procedure-  even  administration  pro- 
cedure in  our  automobile  factories  in  some  instances. 

It  is  time  now  that  we  checked  up  on  the  work  which 
we  are  doing.  We  should  not  proceed  to  spend  these  hun 
dreds  of  millions  of  dollars  without  knowing  in  what  direc- 
tion we  are  ?oing  or  what  results  we  are  to  obluiu.  The 
colleges  and  schools  should  heed  this  well,  as  it  is  the  peo- 
ple's money  which  builds  the  roads  and  it  is  the  people 
who  support  the  schools  and  colleges  and  who  are  vitally 
interested  in  both  of  these  subjects.  These  problems  can 
he  solved  and  our  colleges  should  aid  their  solution  by  the 
institution  of  broad  courses  in  highway  engineering.  In- 
creased facilities  for  research  and  a  broadcast  movement 
to  aci]uaint  the  public  with  the  high  importance  of  skilled 
men   In   this   task. 

LacK  of  Trained  Men  in  Highway  Transportation  Field.  - 
The  enormous  development  in  motor  transportation  has 
brought  about  a  need  for  trained  men  in  all  of  the  phases 
of  highway  transportation,  from  the  dei)artment  of  research 
and  design  down  to  the  operator  on  the  road,  r.lancing  over 
I  he  field  it  will  be  found  that  trained  men  are  lacking.  We 
have  simplv  not  had  the  time  as  yet  to  develop  them  and 
we  must   rely  upon  our  colleges  to  undertake  this  task. 

It  is  true  in  the  automobile  industry,  as  it  is  in  other  in- 
dustries, that  whenever  a  man  is  able  to  perform  his  duties 
well,  salary  becomes  a  secondary  matter  from  the  stand- 
point of  the  manufacturer.  There  is  an  unlimited  field  for 
the  .inibitlous  man.  properly  trained,  who  enters  the  auto- 
mobile industry. 

The  suhjecl  is  a  popular  one.  It  lakes  to  itself  all  th^ 
ylamour  and  romance  which  in  another  day  and  another 
iieneralion  led  the  student  to  lake  up  the  subject  of  rail- 
road transportation.  The  boy  who  goes  into  the  field  of 
highway  transportation,  whether  he  goes  in  as  engaged  in 
Ihe  production  and  use  of  the  vehicle  or  as  one  engaged  in 
the  construction  of  the  road,  becomes  an  intimate  part  of 
the  life  not  only  of  his  community  but  of  his  state  and  of 
the  nnlion.  He  is  doing  more  than  earning  a  mere  living. 
He  is  making  It  possible  for  others  to  obtain  more  from  life 
since  upon  the  adequacy  of  our  transportation  facilities  rests, 
ill  a  large  measure,  the  breadth  of  life  of  all  of  us. 

Th'^  subject  is  one  which  is  bound  to  increase  in  impor- 
tance. There  ?re  .S.OOO.noo  automobiles  in  use  in  the  United 
."^lutes  loday.  Each  year  sees  the  number  increasing  bv 
the  millions.  KxcepI  in  Kurope.  the  use  of  the  motor  ve- 
hicle has  been  largely  restricted  in  other  countries.  Lack 
of  appreciation  lack  of  funds,  lack  of  highways  have  been 
responsible.  Today  we  see  a  changed  condition  abroad. 
More  and  more  nntomobiles  are  being  demanded  from  this 
country.  Last  year  our  export  showed  an  increase  of  79 
r.er  cent.  In  the  years  to  come«  we  may  expect  to  see  broad 
highways  driven  Into  the  heart  of  old  Europe.  Asia  and 
Africa,  opening  potential  resources  almost  beyond  the 
vision  of  any  of  us  present  All  this  tneans  that  there  will 
lie  .,n  ever  increasing  "eld  of  usefulness,  both  in  the  engi- 
neering  and    highway    transportation    fields. 

The  Opportunities  of  the  Colleges.— When  we  go  lo  the 
college.-  there  should  be  definite  outlines  which  will  equip 
men  for  the  highest  type  of  employment  in  these  fields.  In 
.some  cases  these  courses  will  be  found  in  the  engineering 
schools,  but  there  will  always  be  a  need  for  a  number  of 
men  trained  In  business  administration,  salesmanship  and 
pdverlising  who  should  have  more  than  a  vague  understand- 
ing  of  Ihe  specialized   automobile   field. 

.Special  degrees  should  be  given  in  these  subjects  by  our 
colleges.  The  reason  is  not  hard  to  find.  Highway  engi- 
neering is  as  important  a  branch  of  engineering  as  is  any 
other  specialized  form,  such  as  railway  engineering.  High- 
way transportation  will  require  more  men  than  railroading. 
The  task  ahead  is  a  large  one.  It  is  one  of  sufficient 
Importance  to  engage  the  attention  of  leaders  In  the  two 
fields    in    the   United   States. 
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The  So-Called  Asphalt  Content  of 
Road  Oils* 

By  B.  A.  ANUKKTON  and  D.  Ci.  TAYLOR. 
The  grading  of  asphaltlc  road  oils  on  the  basis  of  the  per- 
centage of  asphalt  contained  in  them  is  still  in  extensive  use 
a<(  a  means  of  differentiating  between  various  types  of  oils 
—that  is  as  between  their  inherent  nature  and  consistency. 
Notwithstanding  that  there  are  obvious  difficulties  in  mak- 
ing the  test,  and  that  its  value  has  been  for  some  time 
severelv  criticized,  a  conference  of  state  highway  testing 
engineers  and  chemists,  held  in  Washington  in  1917.  deemed 
the  test  of  such  extensive  use  as  to  warrant  including  it  as 
an  alternate  reciuirement  in  forms  of  specifications  drawn 
up  for  road  oils.  The  method  of  making  the  test  was  also 
considered,  and  in  the  report'  of  the  conference  the  recom- 
mended procedure  to  be  followed  is  given,  as  follows: 

PERCENT.\GE    OF    RESIDUE     OF PENETRATION. 

Fifty  Brama  o(  oil  are  placed  In  a  3-oz..  deep,  seamless  tin  box; 
the  :k)x  13  p'nred  in  a  sand  bath  and  Heated  over  a  Bunsen  burner. 
\  thermometer  is  suspended  in  the  oil.  the  bulb  not  touching  the 
bottom  of  the  box.  The  temperature  of  the  oil  is  kept  at  from 
243*  to  "W  C.  (480  to  500»  F.).  and  the  oil  is  stirred  from  time  to 
time  with  the  th«>rmomeler  to  prevent  overheating  in  any  part. 
Depending  upon  the  nature  of  the  oil.  as  usually  indicated  by  its 
flash,  consistency  at  23°  C.  (77^  F.).  and  the  specific  gravity,  the 
operator  can  with  experience  tell  about  what  percentage  it  will 
be  ecessarj-  to  evaporate  before  cooling  and  taking  a  penetration 
of  the  residue.  It  is  sometimes  necessary  to  make  several  trials 
before  the  desired  result  is  obtained.  When  the  required  pene- 
tration is  reached,  the  residue  left  from  evaporation  is  weighed 
and  its  percentage  of  the  original  sample  taken  is  computed. 

The  Bureau  of  Public  Roads,  with  a  desire  to  investigate 
how  closelv  the  various  characteristics  of  a  sample  would 
indicate  the  percentage  of  residue  of  100  penetration,  as 
suggested  in  this  description  ot  the  test,  has  made  a  large 
number  of  determinations  following  the  procedure  given  as 
closelv  as  possible.  From  the  results  of  this  work,  we  will 
attempt  in  this  communication  to  present  the  most  signifi- 
cant indications  as  to  the  value  of  the  test  for  asphalt  con 
lent.  We  may  divide  the  selected  tests  into  three  groups 
as  follows: 

1.  Residual  petroleums,  asphaltic  petroleums,  and  oil  as- 
phalt cut-backs  having  different  specific  gravities  and  con- 
sistencies; 

2.  A  series  of  Mexican  products  having  specific  gravities 
ranging  from  0.935  to  1.024  and  specific  viscosities  at  100" 
C.  ranging  from  2.4  to  131.0  and  a  series  of  Mexican  products 
having  specific  gravities  ranging  from  0.935  to  0.965,  with 
specific  viscosities  at  25°  C.  ranging  from  20.4  to  165.0,  and 
with  flash  points  ranging  from  42  to  105; 

3.  A  selected  sample  upon  which  numerous  tests  were 
made  to  discover  effects,  if  any.  that  varying  conditions 
might  have  upon  the  results. 

In  all  the  tests  with  the  exception  of  those  under  N'o.  1. 
it  was  desired  to  obtain  a  residue  that  would  yield  a  pen- 
etration of  100. 

Group  No.  1  Tests.  In  the  tests  ot  group  No.  1.  it  was 
found  that  no  general  relation  could  be  discovered  between 
the  percentage  of  asphalt  and  ordinary  test  characteristics 
of  the  sample.  The  source  of  the  oil  has  a  great  influence 
on  the  results  of  the  test;  for  instance,  two  oils  from  differ- 
ent sources  when  heated  for  the  same  length  of  time  will 
give  entirely  different  amounts  of  residue,  notwithstanding 
the  fnct  that  they  have  practically  the  same  consistency  or 
specific  gravity;  and  when  these  samples  have  been  heated 
until  the  residues  show  the  same  penetration  they  do  not 
necessarily  have  the  same  percentage  of  residue.  This  was 
shown  when  tests  of  Mexican  oils  were  compared  with  tests 
of  other  oils.     Some  typical  results  are  given  in  Table  I. 

A  comparison  of  the  Mexican  product  with  the  Texas 
product  shows  that  when  the  samples  had  been  heated  until 
they  gave  the  penetration,  the  difference  in  the  percentage 
of  their  residues  was  9.6.  A  comparison  of  the  Mexican 
product  with  the  Trinidad  product  shows  that  when  the 
samples  had  been  heated  until  they  gave  the  same  penetra- 
tion, the  difference  in  the  percentage  of  their  residues  was 
5.2.     With    the    Mid-Continent    residual    it    is    shown    that    a 

1  "Standard  Forma  for  Speclflcations.  Tests.  Reports  and  Methods 
nf  SamnlinK  for  Road  Material.^.  "Bulletin  No.  555.  V.  S.  I>epart- 
menf^f  Asricult™e,  Washington.  D.   C.   November   25.   1917. 

'A  Dane-  presentod  at  the  2Srd  annual  meeting  of  the  American 
Society  for  Testing  Materials  at  Asbuo"  Park.   N.  .1..  June   22-25. 


much  lower  percentage  of  asphalt  results,  although  the  orig- 
inal oil  was  slightly  heavier,  and  the  residue  somewhat 
softer.  In  the  last  case,  a  comparison  of  the  Mexican 
product  with  the  California  product  shows  that  there  was 
only  a  slight  difterence  in  the  percentage  of  their  residues. 
It  may  be  especially  noted  that  the  evaporation  took  place 
much  more  rapidly  with  the  Mexican  samples,  and  it  neces- 
sarily required  a  shorter  time  to  gain  residues,  yielding  a 
penetration  of  approximately  100  with  such  oils. 

Group  No.  2.  Tests.  The  results  of  tests  made  on  ma- 
terials stated  under  Group  No.  2  are  given  In  Table  II.  Gen- 
erally speaking,  it  was  found  that  an  approximate  relation 
exists  between  the  percentage  of  residue  of  100  penetration 
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Fig.    1. — The   Asphalt   Content  of   IVIexIcan   Road    Oils. 

and  between  the  consistency,  the  specific  gravity,  the  flash 
point,  and  the  percentage  insoluble  in  86°  B.  naphtha.  Of 
these  relations  the  one  involving  the  consistency  of  the  ma- 
terial is  probably  the  best  aid  in  estimating  the  asphalt  con- 
tent of  an  oil.  From  the  plot  between  the  percentage  of 
asphalt  and  the  specific  viscosity  shown  in  Fig.  1.  however, 
it  will  be  noted  that  an  estimate  of  the  percentage  of  as- 
phalt of  100  penetration  can  be  made  only  within  rather 
wide  limits. 

Thus,  judging  from  this  graph,  the  percentage  necessary 
to  be  volatilized  from  a  sample  having  a  specific  viscosity  at 
100°  (;.  ranging  up  to  60  may  be  inferred  within  not  less 
than  three  per  cent. 

Group  No.  3  Tests.  In  group  No.  3,  the  material  selected 
was  a  Mexican  asphalt  having  an  original  penetration  of 
177.  First,  six  samples  were  taken  and  tested  in  the  regular 
way.  The  first  sample  was  heated  for  five  minutes  at  the 
required  temperature  (249  to  260°  C.)  and  each  successive 
sample  was  heated  five  minutes  longer  than  the  preceding 
one.  Samples  Nos.  2  and  3  were  reheated  at  the  required 
temperature.  Then  two  additional  samples.  Nos.  7  and  S, 
wore  heated  for  twenty  minutes  at  the  required  tempera- 
ture. No.  7  being  stirred  very  frequently  and  No.  8  continu- 
ously. Penetration  tests  were  made  on  the  residues  from 
the  above  samples  with  the  results  shown  in  Table  III.  It 
will  be  noted  that  the  loss  is  not  proportional  to  the  time 
of  heating  If  the  test  made  on  sample  No.  4  is  compared 
with  that  made  on  sample  No.  2,  it  will  be  seen  that  a  res- 
idue of  96.0  per  cent  gave  a  penetration  ot  100  and  that 
when  sample  No.  2  was  reheated  for  five  minutes  at  the  re 
quired  temperature  a  residue  of  96.0  per  cent  was  obtained, 
also  yielding  a  penetration  of  100.  Again,  if  the  tests  made 
on  samples  Nos.  3.  5,  and  7  are  compared  it  will  be  seen  that 
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TABLE     I.— COMPARI.SON 
OII,S  WITH   TEST.S   MADE 


Type  of  Oil. 
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their  final  residues  are  the  same  (96.4  per  lentl  although 
sample  No.  3  was  reheated  and  sample  N'o.  7  was  both  re- 
heated and  subjected  to  excessive  stirring.  The  penetra- 
tion tests  on  these  residues  showed  a  maximum  difference 
of  only  three  points.  This  would  seem  to  indicate  that  in- 
termittent heating  or  increased  stirring  did  not  affect  the  re- 
sults to  any  great  extent,  although  it  must  be  conceded  that 
results  with  such  a  viscous  material,  and  having  such  low- 
losses,  are  not  conclusive  as  applied  to  fluid  road  oils. 

Conclusions. — As  a  result  of  the  work  carried  out  as  above 
described,  certain  conclusions  are  suggested   to  us: 

1.  That  with  a  given  type  of  oil.  the  consistency  will  Indi- 
cate the  percentage  of  asphalt: 

2.  That  the  time  necessary  to  secure  the  required  residue 
will  vary  within  wide  limits,  and  cannot  be  readily  estimated 
while  making  the  test  as  described: 

3.  That  the  effect  of  stirring  is  indicated  to  be  less  than 
that  of  other  factors  diflScult  to  control,  which  affect  the  re- 
sults. 

There  are  many  features  of  the  test  which  may  be  ad- 
versely criticized.  Among  these  may  bo  enumerated  the  fol- 
lowing: The  tedious  and  long  continued  attention  neces- 
sary to  secure  even  approximate  results;  the  dlfUculty  In 
maintaining  the  required  temperature,  which  is  of  great 
Importance  to  secure  concordant  results;  the  fact  that  the 
changes  taking  place  during  heating  are  not  understood 
and  probably  not  indicative  of  the  changes  In  the  oil  while 
in  service  on  the  road.  At  best  it  is  a  "cut  and  try"  method, 
and  therefore  cannot  be  based  on  scientific  principles  of 
testing. 

Summarizing  our  conclusions,  it  may  be  stated  that  It  is 


oar  belief  that  tlii^  percentage  of  uspliiilt  gives  uo  udditional 
information  on  the  suitability  of  a  roud  oil  for  u  given  pur- 
pose, which  is  not  adequately  shown  by  the  results  of  other 
tests,  better  understood  and  at  the  present  time  well  .stand- 
ardized. 


A  New  Flat-Top  Culvert  Form 

A  Hut  top  collapsible,  ailjusluble.  one  iiian  culvert  loriii.  d<;- 
signed  by  H.  K.  Bllger.  formerly  road  engineer  of  the  Illinois 
State  Highway  Uepnrtment.  has  been  placed  on  the  market 
recently.  The  forms  consl.st  essentially  of  only  three  partu, 
namely,  base  angles,  centers  and  cover  plates. 

The  ba.xe  angles  aie  9  ft.  long,  made  of  steel  :>  10  in.  thick. 
and  arc  all  alike,  symmetrical  and  Interchangeable  (hrough- 
out  all  the  sizes  the  forms  build.  Instead  of  notching  the 
vertical  leg  of  a  large  angle  a.s  shown  in  the  picture,  a 
smaller  angle  is  now  used  and  has  riveted  onto  it  Vi-ln.  bev- 
eled plates  that  constitute  the  elevated  bases  upon  which  the 
centers  set.  These  bevels  are  In  pairs.  30  in.  apart  in  the 
clear  Instead  of  6  in.  as  shown  in  the  picture,  and  this  inter- 
mediate lower  space  serves  as  a  pit  Into  which  the  center 
drops  when  the  angle  Is  driven  4  in.  by  striklni;  it  at  the  ep.l 


^    w    ji  g.ft.   Lengths  of  36   by  48-ln.   Bilger. 

with  a  maul  or  axe.  A  short  angle  is  riveted  on  each  side  of 
the  base  angle  at  each  end.  One  of  these  angles  prevent.s 
the  base  angle  from  tilting  over,  and  the  other  prevents  the 
bottom  flange  of  the  lowest  cover  plate  from  being  crowded 
under  the  horizontal  leg  of  the  base  angle  by  the  green  con- 
crete in  the  side  wall. 

The  centers  are  made  of  14  gauge  (5/64  in.  thick)  steel 
plates,  stiffened  against  buckling  by  horizontal  flanges  at  top 
and  bottom,  and  also  by  heavy  angles  riveted  vertically  onto 
the  main  plate.  At  6-ln.  inter\als  along  each  vertical  edge  of 
the  center  there  are  riveted  hooks  that  flt  through  the  holes 
!n  the  flanges  of  the  cover  plates.  The  length  of  these  hooks 
tear."  s-iich  relation  to  the  height  of  the  V4-in.  beveled  plates 
on  the  base  angle,  that  when  the  center  drops  off  the  bevel 
down  onto  the  angle,  the  hooks  are  out  of  the  holes  and  the 
cover  plates  are  released.  The  hooks  are  made  of  ^^-In. 
rounds.  On  the  lower  surface  of  the  bottom  flange  of  the 
center  there  are  small  angles  that  automatically  space  the 
base  angles  the  proper  distance  apart  for  the  particular  cen- 
ter being  used.  No  measuring  whatever  is  needed  to  set  up 
the  forms  of  any  size 

All  cover  plates  are  9  ft.  long  and  are  made  of  14  gaug» 
hot-rolled  blue  annealed  steel.  The  corner  plates  are  6  in. 
vertically  by  9  In.  horizontally,  all  one  piece.  Along  each 
edge  they  are  flanged  IVz  in.  for  stiffness,  and  these  flanges 
are  symmetrically  punched  to  receive  the  hooks  on  the  cen- 
ters. All  corner  cover  plates  are  interchangeable.  The  s\Ac- 
end  top  cover  plates  are  6  In.  wide  after  being  flanged  1%  in. 
along  each  edge  for  stiffness.  The  edge  of  each  flange  is 
then  turned  over  again  and  bent  completely  back  upon  itself, 
forming  a  bead  that  further  stiffens  the  plate  and  in  ?dditioi 
makes  It  easy  to  handle  as  all  sharp  edges  are  removed. 
These  flanges  are  symmetrically  punched  to  receive  the 
hooks  on  the  centers.  .All  sides  and  top  cover  plates  are 
alike,  symmetrical  and   interchangeable. 

The  method  of  collapsing  the  forms  is  as  follows:  At 
either  end  of  the  forms  strike  the  ends  of  the  base  angles 
with  a  maul  or  even  a  hand-axe.  driving  them  longitudinally 
4   In.  on  the  concrete  base  bringing  the  beveled  plates  out 
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from  under  the  i-enters.  All  base  angles  thai  are  buUed  enil 
to  end  go  along  togeilier.  but  the  centers  remain  fixed  against 
horizontal  movement  because  of  the  hooks  being  through  the 
holes  of  .he  plates,  and  the  plates  resting  upon  the  concrete 
base.  The  centers  may  or  may  not  drop  of  their  own  weight 
off  the  beveled  plates  onto  the  base  angles.  If  they  do,  the 
hooks  are  entirely  out  of  the  holes  of  the  flanges  and  al! 
cover  plates  are  released  and  can  be  drawn  out  before  the 
centers  are  taken  out  it  desired.  If  the  centers  do  not  droj) 
of  their  own  weight,  use  a  bar  1  or  2  ft.  long  in  the  l^in. 
vertical  space  between  the  top  of  the  center  and  the  top 
plates,  dropping  the  center  onto  the  base  angles.  Then  the 
center  while  still  upright  can  be  swung  around  ofl"  the  base 
angles,  by  reason  of  the  ;;0-in.  space  between  the  bevels,  and 
taken  out.  Do  likewise  with  the  second  center  of  the  same 
;i-fl.  length  of  form,  and  then  all  the  cover  plates  can  easily 
be  taken  out.  Lastly,  the  base  angles  are  removed,  and  the 
form  is  ready  for  re-use.  This  culvert  form  is  manufactured 
by  the  Highway  Culvert  Form  Co..  Box  :!t;.  Peoria.  111. 


W.  G.  Thompson,    Former  State   Highway 
Engineer  of  New  Jersey  Joins  Lakewood 

.Mr.  W.  (i  Tliompson.  whose  resignalion  as  state  high- 
vay  engineer  of  New  Jersey  was  noted  in  these  columns  a 
few  days  ago.  has  become  associated  with  the  Lakewood  Eli<- 
gineering  Co..  with  headquarters  at  141  Center  St..  New  York 
City. 

Mr.  Thompson's  first  engineering  experience  was  with 
Charles   A.   Nichols,  a   civil   engineer  of  New   Haven,  Conn., 


W.    G.    Thompson. 

on    general    surveys    and    engineering    work    covering    water 
works,  and   street  railway   location   and  construction. 

In  1004  Mr.  Thompson  was  with  the  United  States  Engi- 
neering Department  as  inspector  of  dredging  and  breakwater 
work  on  lx)ng  Island  Sound.  From  February,  IBO.'i,  until 
March.  1910,  he  was  a  member  of  the  Engineering  Depart- 
ment of  the  Panama  Canal,  engaged  in  general  survey  and 
construction  work,  including  topographical  and  railroad  sur- 
veys, railroad  and  shop  building  construction.  From  May, 
Iftio,  until  .lune,  1911,  Mr.  Thompson  was  employed  as  a 
draftsman  in  the  chief  engineer's  office  of  the  Oregon  & 
Washington  R.  R.  in  Seattle,  engaged  principally  on  paa^;- 
enger  terminal  and   freight   classincation   yard   layout.    From 


June.  1911,  to  .lune.  liHtJ.  he  was  employed  as  supervisor 
and  superintendent  of  construction  on  the  locks  and  termi- 
nal facilities  of  the  Panama  Canal.  His  work  included  the 
construction  of  reinforced  concrete  wharves,  foundations. 
and  of  shop  buildings  as  well  as  the  general  construction 
of  terminal  facilities.  During  this  time  Mr.  Thompson  was 
in  full  charge  of  the  construction  of  the  Cristobal  coaling 
plant,  at  the  Atlantic  entrance  to  the  Panama  Canal. 

From  Xovember,  191(>,  until  April,  1917,  he  was^  employed 
by  the  Raymond  Concrete  Pile  Co.  of  New  York  as  superin- 
tendent on  the  construction  of  the  Sun  shipyard  at  Chester, 
Pa.,  and  later  as  superintendent  of  construction  for  the  Ray- 
mond Co.  at  the  Bethlehem  Steel  Plant  at  Steelton,  Pa.  In 
April,  1917.  he  was  appointed  assistant  state  highway  engi- 
neer of  New  .Jersey  upon  recommendation  of  General  George 
W.  Goethals.  then  consulting  engineer  to  the  state.  In  April. 
1918.  Mr.  Thompson  was  appointed  state  highway  engineer, 
having  full  charge  of  the  State  Highway  Department  and  its 
w  ork. 


Prices  of  Culvert  Pipe  in  Nebraska, — Up  to  .July  1  the 
Nebraska  State  Highway  Depari  iiieiii  had  contracted  for 
17,294  lin.  ft.  of  concrete  pipe  culverts  and  lS.fi66  lin.  ft.  of 
corrugated  pipe  culverts.  The  average  (1920)  price  for 
these  pipes,  according  to  the  luly  monthly  report  of  the  Ne- 
braska   Department   of    Public   Works,   has   been   as   follows: 

IS  in.   concrete    ,1.S,60n  lin.   ft S  .^.O!! 

24  in.  concrete    10.150  lin.   ft 4.07 

.■!0  in.   concrete    2.208  lin.   ft 5.34 

"K  in.  concrete    2.182  lin.   ft ■, 6.96 

(8  in.  concrete    S.^fi  lin.   ft 11.81 

no  in.  concrete    SS  lin.   ft 12.50 

IS  in.    corrusated    12.949  lin.    ft 2.51 

24  in.    corruRaterl    3.6S1  lin.   ft 3.92 

."0  in.    eorrup.ated    1.310  lin.    ft 5.22 

Xfi  in.    corrugated    454   lin.   ft fi.51 

1':  in.    tarriieated     2(ifl  lin.   ft 10.08 


Road  Work  in  Texas. — Early  in  ,Tuly  there  was  under  con- 
struction under  the  supervision  of  the  State  Highway  Depart- 
ment of  Texas  1,642  milns  of  designated  highw-ays  at  a  total 
estimated  cost  of  J22.000.(l0i).  including  state  and  Federal  Aid. 
Twenty  Federal  Aid  projects  whose  plans,  specifications  and 
estimated  cost  have  been  approved  and  upon  which  contracts 
will  be  awarded  in  the  ^jear  future  amount  to  2S4  miles,  cost- 
ing $3,100,000,  involving  Federal  Aid  to  the  amount  of  $1,400,- 
000.  There  are  6.5  projects,  both  state  and  Federal  aid, 
whose  applications  have  been  approved  and  on  which  plans 
are  now  being  prepared  for  S7.5  miles,  costing  approximately 
$r.,S40.nno.  and  on  which  will,  be  paid  $2,S:i.'5,000  Federal  Aid 
and  $iS.5.000  state  aid. 


Kentucky  to  Have  State  Road  Fund  of  $2,750,000.  Accord- 
ing to  the  estimate  of  .loe  Boggs.  State  Highway  Engineer  of 
Kentucky  the  state  road  fund  for  1920  will  total  $2,7.50,000. 
Of  this  sum  $1,700,000  will  be  derived  from  the  tax  on  motor 
horsepower.  $4.-,0.ono  from  the  Ict.-a-gallon  gasoline  tax.  and 
SGOO.noo  from  the  :!-ct.  road  tax.  These  figures  show  that 
the  autoniobiic  owners  of  the  state  will  pay  $2.1.50.000  of  the 
road  fund,  the  remainder  being  derived  from  the  ad  valorem 
tax.  The  plans  of  the  Highway  Commission  for  next  year 
call  for  the  maintenance  of  about  :!00  miles  of  the  state  high 
«ay  system  designated  by  the  last  session  of  the  General 
Assembly,  at  a  cost  of  $1,000  a  mile. 


Industrial   Notes 


The  Austin  MaehiiuTv  f'on>rii:ition.  a  eonsolidalioii  of  the  V.  C. 
Vustin  Machinerv  C' ..  Inc..  Ih-;  Llndfinian  Steel  &•  Machine  Co.. 
the  F.  C.  Aiistln  Drainage  Kxcavator  Co..  and  Municipal  Rncineer- 
ing  &  Contraetins  Co.  has  recently  added  the  Toledo  HridKe  & 
Crnno  Co.  to  the  consolidation.  Tt  also  is  quite  likely  that  other 
larce  companies  will  l>e  taken  in  in  the  near  future.  The  direetor.s 
of  the  Austin  Machinerv  Torporation  are:  Ralnh  Crews,  director, 
Xational  Citv  Company.  New  York:  ria.v  H.  Hollister.  president, 
Old  X.-itional  Bank.  Orand  Rapids.  :Mich.:  H.  .\.  l.lnderman.  presi- 
dent, Llnderman  Steel  &  Machine  Co..  :MuskeKon.  Mich.;  Samuel 
^fcRoberts,  formerlv  vice-president.  Xational  Cilv  P.ank.  New 
Vork-  O  A  Peekhafn.  president.  Toledo  Bridsre  &  Crane  Co..  To- 
ledo Ohio-  .Tohn  R.  Shaw,  vice-president.  Canadian  Alanufacturers' 
Assn..  Woodstock  Ontario.  R.  .A.  T^inderman  is  president  of  the 
"orporaticn.  A  line  of  industrial  loeomotive.i.  cars  and  batch 
hoxes  has  tieen  added  to  the  machinery  for  moving;  earth  and 
mixin'^  concrete  manuf.actured  hy  the  corporation. 

The  Hell  Co..  manufacturers  of  tank."!,  truck  liodles  and  hoists. 
VTjlwaukee  Wi.s  has  under  construction  an  addition  to  its  pl.int. 
This  addition  will  be  136  bv  250  ft.,  or  about  35.000  sf|.  ft.  which 
will  make  a  total  of  150.000  sq.  ft.  for  the  Heil  plant.  Tbis  new 
addition  will  he  used  for  storlnc  material  and  as  a  mounting  de- 
iiartment  for  dump  bodies  and  hydro  hoists.  The  store-room  will 
he  enuipned  with  all  neces.«arv  machinery  for  fabricating  material 
which  will  be   fed   to  the  cxlstinjr  shops. 
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Direct   vs.   Representative 
Democracy 

Few  that  have  not  recently  reviewed  the  history  of  our  fed- 
eral constitution  realize  that  its  framers  were  strenuously 
opposed  to  direct  democracy.  Recent  political  tendencies 
have  been  toward  that  form  of  democracy.  For  example,  the 
direct  primary,  the  initiative  and  the  referendum  are  all 
methods  whereby  the  voters  decide  questions  directly  in- 
stead of  securing  decisions  through  representatives. 

It  was  the  intention  of  the  framers  of  the  constitution  to 
have  an  electoral  college  select  the  President  of  the  rnlted 
States.  That  intention  was  speedily  frustrated  by  the  action 
of  political  parties  in  virtually  pledging  the  delegates  to  the 
electoral  college  to  vote  for  a  particular  presidental  nomi- 
nee. The  party  convention,  an  extra-constltutlonal  organiza- 
tion, was  devised  to  enable  political  leaders  to  name 
the  presidential  nominee.  Revolt  against  this  form  of  boss- 
ism  led  to  the  introduction  of  the  direct  primary.  Many 
newspaper  owners  supported  the  direct  primary  because  they 
believed  it  would  give  political  power  to  them.  As  evidence 
of  the  soundness  of  that  reasoning  perhaps  it  is  signiflcant 
that  both  the  presidential  nominees  of  the  leading  parties 
this  year  are  newspaper  proprietors. 

The  direct  primary,  like  everj-  other  device  for  securing  a 
direct  expressions  of  opinion  from  the  voters,  has  no  econcmic 
merit.  Consider,  for  example,  the  effect  of  electing  the  presi- 
dents of  all  the  railways  by  a  vote  of  the  people.  Obviously 
It  would  rarely  be  the  efficient  railway  executive  who  would 
become  a  railway  president.  On  the  contrar>-.  such  presi- 
dencies would  go  frequently  to  men  possessed  of  the  moan"! 
of  securing  publicity  for  themselves,  whether  by  print  or  by 
tongue 

If  voters  are  not  able  to  select  men  best  fit  to  run  a  rail- 
way system,  certainly  they  are  ntft  able  to  choose  the  best 
chief  executive  for  a  nation.  Doubtless  it  was  reasoning  of 
this  sort  that  led  the  founders  of  this  republic  to  avoid  direct 
democracy  as  far  as  practicable.     Nevertheless,  we  are  rap- 


idl>  drifting  toward  that  form  of  democracy,  and  we  are  not 
cniy  drifting  but  are  being  towed  toward  it  by  many  mental 
tug  boats.  Thus,  the  leaders  of  labor  unions  are  advocating 
the  direct  election  of  federal  judges  and  "recall  laws"  under 
which  a  judge  can  be  voted  out  of  oflice  if  he  renders  a  de- 
cision that  does  not  please  the  populace.  There  seems  to  be 
something  peculiarly  reprehensible  in  thus  attempting  to  In- 
timidate a  judge,  yet  does  it  differ  essentially  from  any  pub- 
lic mandate  to  a  public  official?  In  its  stupidity  is  not  the 
recall  of  a  judge  on  all  fours  with  the  recall  of  a  mayor,  or  of 
any  other  ofllcial  who  has  displeased  a  majority  of  the  vot- 
ers? 

Bearing  in  mind  that  oven  the  best  trained  ofncial  with  all 
the  available  facts  before  him  may  frequently  err,  what  are 
the  chances  that  a  totally  untrained  populace  with  relatively 
few  facts  before  them  will  be  right? 

Civil  engineers  know  that  the  public  repeatedly  ignores 
their  advice,  or  acts  contrary  to  it,  when  they  have  pointed 
out  the  most  economic  step  to  take.  Either  because  of  mass 
inertia  or  because  of  ignorance,  the  public,  time  and  again, 
neglects  to  authorize  action  that  would  be  highly  beneficial. 
Conditions  of  this  sort  are  bad  enough  under  our  present 
limited  representative  system;  but  they  will  be  much  worse 
where  direct  action  by  the  people  is  required  to  a  larger  ex- 
tent. 

Fortunately  In  municipal  government  the  recent  trend  has 
been  away  from  direct  democracy  and  toward  autocratic 
democracy.  We  refer  to  the  commission-manager  form  of 
city  government  which  has  displaced  the  old  council-mayor 
organization  In  many  cities.  One  of  the  reasons  why  this 
new  form  of  city  administration  has  proved  so  successful  is 
that  the  city  manager  feels  more  free  to  follow  his  own  judg- 
ment than  does  the  average  city  councilman  or  mayor.  Ho 
is  not  continuously  holding  his  ear  to  the  ground,  birt  Is  rely- 
ing upon  bis  own  opinion  as  to  what  Is  best  for  the  city  as  a 
whole. 

Most  students  of  political  affairs  are  agreed  that  the  Ideal 
government  is  an  autocracy,  provided  the  autocrat  is  highly 
intelligent  and  wholly  fair.     But  the  difficulty  of  always  se- 
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curing  such  a  ruler  has  seemed  insuperable.  Yet  how  seri- 
ous have  been  the  attempts  to  overcome  this  difficulty?  Are 
there  not  practical  ways  of  securing  governmental  executives 
vho  approach  the  ideal  of  intelligence  and  fairness?  Surely 
ir  large  business  corporations  so  frequently  accomplish  this 
result,  there  is  abundant  reason  to  hope  that  social  corpora- 
tions may  ultimately  do  the  same. 


Can  Edison's  Methods  Be  Advan- 
tageously Adopted  by  All 
Engineers? 


ison  has  become  wonderfully  well  educated  in  business  as 
well  as  in  scientific  matters,  because  he  acquired  the  habit 
of  searching  both  at  first  hand  and  at  second  hand  or  in  the 
printed  page.  It  is  the  absence  of  such  a  habit  that  accounts 
largely  for  the  fact  that  relatively  tew  engineers  attain 
either  eminence  in  their  profession  or  an  income  that  jus- 
tifies their  having  spent  four  years  at  college. 

Can  You  Answer  This  Question? 


A  class  in  biography  at  the  University  of  Indiana  was 
asked:  Who  was  the  greatest  person  in  human  history? 
The  answers  of  the  45  students  in  the  class  gave  Shake- 
speare the  first  place.     Then  in  order  of  composite  ranking 

Several    years    ago    Columbia    Iniversity    virtually    length-  came  Aristotle.  Lincoln.   Caesar  and   Washington, 

ened    Us    technical    courses    to   six    years     by     requiring    an  j^^  ^^^  published  reports  of  this  vote  on  human  greatness 

academic   course  of   three   years   prior  to  a   three-year   tech-  ^.^    ^^^   ^^   mention   that   a   single  one   of   these   45   college 

nical   course.     In   contrast   with   this   Yale   has   continued   to  students  challenged  the  rationality  of  the  question.    Yet  the 

provifle  three-vear  courses  in  engineering  that  can  be  entered  question    is   absurd,   and   its   absurdity   should   be  evident   to 

by   a    high   school  gnduate.     As  between  these  extremes  wo  anyone  who  has  made  even  a  slight  study  of  logic, 

prefer  the  length   of  course  given  at  Yale.  The  word  "greatest"  implies  the  existence  of  some  unit  of 

A    six-year    college    course    tor    engineers    is    based    upo^  n.easure  by  which  degrees  of  greatness  may  be  determined. 

what  seems  to  us  an   impractical   ideal.  "=»"'*'y'  '     .,'^^"'^^' I  What    is   the  greatest  continent?  is   a   question   that   can  be 

tion   that   a   young   man   upon   graduation   '**"'''"     rt  ratel  leadilv    answered    for    the    approximate   square-mile    area    of 

educated."     In  our  opinion  no  man  can  be  broadly  eauca    .  ^^^^^    continent  is  ascertainable.     But  "Who  is  the  greatest 

before  he  is  :{5  years  of  age.  even  if  he  studies  almost  co  -  pp|.^j,|j   j,^   human   history?"   is   unanswerable,   because   there 

tinuously.     Why.  then,  attempt  the  impossible  by  striving  lo  .^  ^^  ^^.^  ^^  measure  of  general  mental  greatness, 

impart   a   broad   education   to   ^"   ""''f.yf  ";^"''3,„rs    commit  U  may  be  practicable  to  devise  units  of  measure  to  apply 

Many    of    the    '"^^-^^^^^^^^  "7^^^^/  f  .;„^"/'^°;,'    become  to  mental  ability  in  special  lines,  but  even  this  is  doubtful, 

are   traceable   to   the   f^'=^   >'';«J'>^\;'"7";^,7ltr    ^a^d  Thus,    what    test    can    be   applied    to   determine   the   relative 

,ell    educated    before    graduation.      If     on    the  ^'^^^    f""^;.  n,^tbematical  abilitv  of  mathematicians?     Was  Newton,  who 

formal  education   were  conceived  ^"  ';.''""  \^„,P™^^P^ti°„  Evented    the    calculus,    a    greater    mathematician    than    Des- 

arousing    ambition    and    '"^"''^;.''"%f,^,2^   °'   ^"'i/^'',";^^^  cartes,    who    invented    descriptive    .emoetry?      And    if    it    i, 

there    would    result    many    radicnl    changes     in     educational  ^^^^^  ^_^^    _^  ^^^   ^^^^^^^^     impossible  to  answer  so  simple  a 

'^Trhave  frequently  given  reasons  for  o.-r  belief  that  ou.-  question,   what  must  be  the  difficulty  where  the  comparison 

« t^  im»t;  iicii"ci.    }    .                    ,„„;_,-__   f„,i    fr>   nrndnce    a  is    to    be   made    between    poets,    generals,    rulers,   statesmen. 

present    systems    of   engineering   training   fail    to   proauce    a  .».»,■,,                j    *i       t,      j     j 

■  •it:.-.c-i.i.    ..ro^c                         tp=  ii-ho  are  «o  habituated  to  study  mathematicians,    scientists,    philosophers,    and    the    hundred 

'thaf  lCv^win^^cont1nue"*to   educate   themselves   as   long   as  and    one   other  broad   classes   to   which    mental   workers   be- 

thev   live      Since  our  colleges  are  tailing  to  accomplish  this  long?     Obviously  the  ta.sk  of  giving  a  mental  rating  to  great 

ii.r.T    11. c.     .J        ,      ..      .       J    ,„   „„„   onffinoorinir   <;ocie-  ^en  of  all  classes  is  impossible.     Obviously  we  say.  yet  it  was 

result,   an   opportunity    is   opened    to   our   engineering   sotie  ...         .           .     ,               »      *     ■     i     i           /     „           » 

a.       1  H             J          „„„.i„„r>,w  cti.rierits      Kii-  "ot  obvious  to  a  Single  one  of  a  typical  class  of  college  stu- 

tles  to  train   engineers  to  become  continuous  stuaents.     r>n  c.                                  j..            u     u 
eineer-ng  societies   will   do   well   to   investigate   the  methods  "ents.   nor  to  any  of  the   newspaper  editors   who  have  corn- 
used    bv    the    Chautauqua    Society,    for   we    believe    that   the  "lentea  upon  their  ^'vole."     It  is  the  prevalence  of  just  such 

•  ..     .             .        , .„j  „,i,i,  „-„.,.  affof>t  in   trivine  en-  shallowness  of  thinking,  or  rather  it  is  such  evdence  of  rail- 
same  methods  can  be  applied  with  great  etect  in  gning  en  »     „  •   ,      .     ,,    .x.  \  .     j           »               »,.     ■         _             . 
cineers  not   only  a  broader  general  education   but  a  deeper  «re  to  think  at  all.  that  leads  us  to  urge  the  importance  of 
°     .                   J       ..  teaching  logic  in  our  colleges, 
engineering  education. 

Training  in  original  research,  which  has  formed  so  impor- 
tant  a  part  of  technical  education  in  Germany,  should  be  pry  season  Rainfall  Records  at  Panama.— In  order  to 
made  part  of  the  training  of  all  engineers.  Whenever  this  make  comparison  ot  the  past  dry  season,  which  was  abnor- 
is  proposed,  it  is  objected  that  there  is  no  time  for  such  nially  long,  with  previous  dry  seasons  and  use  all  available 
work  in  a  four-year  technical  course,  and  that  it  is  not  th-^  records,  the  following  table  was  compiled  for  the  normal 
proper  function  ot  a  college  to  train  exceptional  men  for  4-month  dry  season.  This  table,  which  is  reprinted  from  the 
exceptional  purposes.  This  very  objection,  however,  seems  Panama  Canal  Record,  gives  the  total  rainfall  for  the  differ- 
to  us  to  disclose  the  fundamental  error  that  besets  most  of  pnt  sections  and  the  entire  Canal  Zone  and  vicinity  for  the 
our  pducators.  namely,  that  engineering  students  are  to  be  4-nionth  dry  seasons  since  American  occupation;  also  the 
taueht    to   do  things  as   others   have  done  them  rather  than  normal  4-month  dry  season  rainfall: 

to  be   trained  to  search   for  what   others  have  done  as   well  R.iinf:Ul    in    Infbps;    Four-Month    (Jinu- 

as  for  what  others  have  not  done.     Training  in   original   re-  pi^^—  "cenrral*    ""Aihfntlc""'   "^^^ 

search    st'mulates    interest    and    arouses    ambition    as    noth  Year.                             section.          section.        sortion.            zone. 

ing  Pise  does.     That  alone  would  justify  such  training.     Bu'.      ma    . .' 5.68  7.17  J2.55  S.14 

In  addition  through  leading  to  a  search  tor  published  intorma-      jw .40  i.Vl  7.93  z'.sn 

tion.   it   begets   the  habit   ot  studying.     The  study  habit  un-      um    .' |.8fi  ^4.|.^  »^M  ^5.2S 

fortunately   is   not  ordinarily  acquired   by  the   present   melh-  ^^^^    ["'' [[[[[]['.'.]]'.[[    8.84              1.5.37              23.68              15.74 

od.«   of   teaching,   for   neither  is   the   student's   interest   sufTi-  lim    '..'.'..'.'.'.'.'.  .'.'.'.W'...    7.«3               6.fi|              11.10               |^1 

ciently  aroused  nor  is  he  made  conscious  of  his  innate  abil-  ]^}^    '.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.    2!8S               5M              13!2S               filJ4 

Uy  to  gather,  analyze  and  use  information.  isii    .'.'.'.■.■.'.'..'!' 3.62  4.74  8.30  5.r,s 

In    another    column    we    give    an    intorvifw    with    Thomas      ^,,,^    ■.'.'.■.....    7.06  in.si  12.41  10  02 

Edison,  wherein  it   appears  that  he  reads  regularly  .52   tech-      mi    2.37  3.78  ^6.1!.  4  03 

r.lcal    periodicals.     This,   we   believe,   will   be   news   to   most      j^j;,     ;•    ,;,„  g.'se  4.!i3  2.'w 

enginpers.     It   .should   al«o  be   exceedingly   suggestive.     This      mo 2.sn  2.07  4.10  2.66 

great   inventor   evidently   owes    much    of   his    success   to   his  Normal  dry  season  ■•••    ''•25                ^^t               "•'«      • 

studv  of  what  others   have  done,  perhaps  fully  as  much  as  ,^,      „   •   ,  ,.      ti,«  tr>tnl  anmnl  rainfall  unon  al' 

hp  owes   it   to  his  own   experiments.     Now   it   will  not  do  to  The    World's    Ramfall.-The  ^''^^1  «"!?"^  J^'"7"  "P°"„,^^^ 

dismi-.^   Fdison's   methods   with  a  trite   phrase  to  the  effect  the  land  of  the  globe  amounts  to  29,34.   cubic  miles    accord 

Jha7  "genius  "o^oTs   no   rules."   or   the 'ordinary   man   can  ing  to  the  United   States   «-f  f '  f  "-^^^'^^.X^^,"^  „";  ^ 

never  become  a  genius  by  reading"  abou>   one."     Although  it  the  Interior,  and  of  this  quantit,   G..524  cube  >"  '«« /^/.^'^^^J; 

mav  be  granted  that  mere  studying  will   n.»  make  a  genius,  through    rivers    to    the    sea.     A    cubic    mile    of    ■jve.    w^^ter 

R   can   not  be   logically   affirmed   that   an   ordinao"  man   ca-i  weighs   about   4,205.650,000   tons    and    carries   in   «olu    on    an 

not  succpsstuUv  use  the  methods  that  a  genius  finds  advan-  average  of  about  420.000  tons  of  foreign  matter.     '^  ^1'  ^^ou. 

"'„,„■  2.7.'',5.000,000  tons  of  solid  matter  is  thus  carried  annually  to 

Without   even  a  high  school  education   to  begin   with,   Ed-  the  ocean. 

(28) 
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Method  of  Procedure  in  Econom- 
ical Desij5n  of  a  Pipe  Under 
lli^h  Head 

By  E.  W.  RETTGKR. 
As.sistant    Profoisoi-   ApiiUi-tl    .Mi-cliiinios    I'.iriii-ll    Vnlvorslly. 
In  an  article  entitled  "Hlconomical  Si/.,-  nf  Pipe  for  a  Given 
l.oss  ol  Head"   (Cornell  Civil  KnKlneer.  April,   1919;    reprinted 
111    tile   Canadian    Kngineor,   July    17.    l;il'.ii.    the    writer   devel- 
lii'd   a   method    for   the   economical   design   of   a    pipe   under 
:4h  head.     In  a  second  article  entitled    The   Value  of  a   Hy- 
lulic    Horsepower   at    the    Wheel"    (Cornell    Civil    KnRineer. 
aeuiber.   l!iU>;    reprinted    in    KngineeriuR   and   Contracting. 
I. Ill     li.    liiL'O),    the    writer    presented    sev«'ral    interpretations 
'hat  may  be  ijiven  to  the  formulas  deriveii  In  the  llrst  article.- 
On    account    of    the    imiuiries    received    concernliis    the    de- 
tails  involved    in   the  practical   application   of  this   method.   It 
seems  advisable  to  e.^cplain  more  fully  the  use  of  the  fornuilas 
derived    in    these   articles. 

In   the    (Irst  article   cited   above  several   formulas    were   de. 

veloped  for  the  determination  of  the  economic  size  of  a  pipe 

(see    K'quations    I.    i.    5.   6   and    l!»l.      The   writer   jirefers    the- 

(ormulas  given  in  the  second   form,  since  these  do  not   con- 

ill!   the  unknown  coefTlcieni   of  friction,  and   these  formulas 

II  li»re  be  called   A.   B  and  C. 


( A I     d  =  0.135G 


lB»     d=0.1423 


(C)     d=:  0.1123 


bq* 


nt'ci 


ibq'S 


ncih 


bq'S 


ncih. 


In  these  formulas,  S=  allowable  unit  working  stress  in 
-liell  in  pounds  per  square  inch,  corrected  for  rivet  holes 
and  water  hammer:  c^cost  of  metal  per  pound:  i  =  inter- 
eat  and  depreciation  on  first  cost  of  pipe:  q  =  discharge  in 
cubic  teet  per  second:  t'  =  minimum  allowable  thickness  of 
shell:  n  =  factor  that  takes  care  of  the  effect  that  the  over- 
lapping of  plates  has  on  the  amount  of  metal  in  pipe,  and  1> 
i<  a  constant  to  be  determined. 

Formula  A  is  to  be  used  for  a  section  under  low  head: 
formula  U  for  n  section  under  high  head  with  a  constant 
diameter  and  with  a  constant  thickness  of  shell:  and  formula 
C  for  a  section  under  high  head  with  a  constant  diameter  but 
«ith  a  variable  thickness  of  shell.  In  formula  C.  K  is  given 
by  equation  l.s.  iSee  first  article.)  If  we  assume  the  shell 
of  any  section   under  consideration   to  vary  continuously,  h, 

' ''"'68   the   mean   head   o(   this   section:    that   is.   h,    i.s   th-? 

Iter  of  gravity  of  the  prolile  of  the  section  under  consld- 
<  xitiou. 

With  reference  to  formulas  A.  B  ami  C.  the  following  re 
marks  may  be  made: 

(a I  The  division  points  of  the  pipe  into  sections  must  be 
given  or  assumed. 

Ib»  q  is  the  same  for  all  sections— the  la«  of  continuity 
Involving  steady  flow  demands  this. 

(c)  The  conslant  b  must  be  the  same  for  all  sections  and 
must  be  determined  by  considering  the  whole  pipe  line  or 
the  whole  plant  depending  upon  the  principle  of  economy 
•"•iiived. 

'!>  The  other  quantities,  n.  t'.  S.  h.  c  and  I.  apply  to  thu 
•  u'lividual  sections  and  need  not  be  the  same  for  the  differ- 
ent sections. 

(e)  Formulas  A,  B  and  C.  as  they  stand,  desicn  for  min- 
imum annual  cost.  If.  however,  we  make  i=I.  they  design 
for  minimum  first  cost:  if  we  make  c  =  i  =  1.  they  design  for 
minimum   amount  of  metal. 

(f)  The  above  method  is  not  limited  to  riveted  steel  pipes. 
Correrponding  formulas  can  be  derived  that  an-  .Tpidlcable 
to  other  kinds  of  pipes.  If  any  section  is  to  be  made  of 
staves,  for  instance,  a  suitable  formula  applicable  to  wood 
stave  pipe  should   be  used. 

(g)  In  deriving  the  above  formulas  it  was  assumed  that 
it  the  diameter  of  the  pipe  be  given  a  small  lncrea.se.  the 
Increase  in  all  items  of  cost  other  than  that  of  the  pipe  It- 


self will  be  iiisignillcant  wh.-n  couiparod  with  ih.-  corre- 
sponding increase  in  the  cost  of  the  pip.-  In  the  articles 
cited  abo\e.  I  =  the  annual  co.st  of  the  pipe  itself  :ind  C  =  the 
annual  cost  of  everything  not  Including  the  pipe,  and  it  wa.< 
assumed  that  the  partial  derivation  of  C  with  respect  to  tb.- 

AC  dl 

diameter  equals  zero.  i.  e, =  o  when  comi)ared  with 

d(di  J,, I, 

(see  page  «fi.  Cornell  Civil  Kngineer.  November.  I91H).  ThU 
assumption  seems  to  be  in  accord  with  facts.  The  increase 
in  the  cost  of  the  supports  due  to  a  small  increase  in  tli  • 
diameter  of  the  pipe  seems  to  be  insignillcant  when  com 
pared  with  the  corresponding  increase  in  the  cost  of  th.' 
pipe  Itself. 

Kach  problem  is  more  or  less  individual  In  its  nature.  N.> 
single  method  is  applicable,  in  toto.  to  all  problems.  Ti 
take  a  dellnite  problem:  Let  us  assume  that  It  is  required 
to  determine  the  economical  pipe  for  a  given  loss  of  head 
due  to  friction,  and  that  this  pipe  will  be  found  to  have  .i 
large  diameter  (say.  6  ft.  to  .S  ft.).  U»t  us  also  assume  that 
the  pipe  is  to  be  made  of  riveted  steel  and  that  It  Is  to  con 
sist  of  three  sections.  The  first  (upper)  section  is  to  have  i 
constant  diameter  and  constant  thickness  of  shell,  wbil.j 
each  of  the  other  sections  Is  to  have  a  constant  diameter 
but   variable   thickness  of  shell. 

Kor  convenience  It  will  be  assumed  that  minimum  first 
cost  Is  desired.  This  is  equivalent  to  making  1  =  1  in  the 
above  formulas.  [See  remark  (ei  above.)  The  follow- 
ing tnethod  of  procedure  suggests  itself: 

(ll  From  previous  experience,  a  rough  approximation  t) 
the  size  of  the  pipe  may  be  made. 

(2)  This  rough  approximation  to  the  size  of  the  pipe 
having  been  made,  determine  the  approximate  effect  of  water 
liamuur  and  the  efllciency  of  the  joints,  and  adopt  a  propir 
choice  for  S  the  corrected  unit  working  stress  in  the  metal. 
Also  determine  for  each  section  the  value  of  c.  the  cost  of 
the  pipe  per  pound  of  metal.  Due  to  the  inaccessibility  of 
the  upper  part  of  the  pipe  line,  it  may  happen  that  the  upper 
section  will  cost  considerably  more  to  lay  per  pound  of 
metal  than  the  lower  sections.  In  c  any  Item  of  cost  may 
be  included  that  is  (even  approximately)  proportional  to 
the  weight  of  the  metal  in  the  pipe. 

(!)  Select  convenient  division  points  of  the  pipe  for  th-! 
purpose  of  dividing  the  pipe  into  sections  (first  approxima 
tion). 

(I)  Oeterniine  a  first  approximation  to  the  value  of  the 
constant  b.  This  may  be  done  by  successive  trials,  or  (if 
a  givtn  total  loss  of  head  h'  is  given  or  assumed)  directly 
as   follows: 

Assume  the  friction  head  tor  a  riveted  steel  pipe  of  length 
I  and  diameter  d  to  be  given  by 

vn 

h'  =  0.00050 

d"^ 

If  V  be  elimiiialed  by  means  of  the  relation  q  z=  [''v  =  %n 
d'v.  this  last  expression  may  be  written 

O.OOOSloeqM 


d.'  ■       d.'-  / 


'''  " 
The   total  Ions  of  lie.nl   fm-  ih,.  pip^   i three  sections   here) 
then  becomes 

,        1,  1-. 

h'  O.r)()0SlO6q=    I  + 

If  in  this  last  expression  we  substitute  the  values  of  d,.  d, 
and  d,  as  determined  by  the  appropriate  formulas,  we  obtain 
an  equation  with  the  constant  b  as  the  only  unknown.  In 
the  particular  problem  selecteil.  formula  C  slujuld  be  used 
to  neiermlne  d  and  d,.  If  the  first  section  is  under  high 
head  (constant  thickness  of  shell)  formula  B  should  be  used 
to  determine   d,. 

Substituting  the  value  of  d,  as  determined  by  B,  and  the 
values  of  d;  and  d,  as  determined  by  C.  this  last  expression 
becomes,  solving  for  b, 

'•■"-H^i©;"''.  ■(t)r..-(t)r'..i 

where  h'  Is  the  loss  of  head  (In  the  whole  pipe)  given  or 
assumed,  h  is  the  highest  head,  the  first  section  is  under,  and 
h.   is  the  mean  head  of  the  second,  or  third  section. 

(5)  With  this  value  of  b.  determine  the  diameters  of  the 
several  sections  by  means  of  the  appropriate  formulas  (B  or 
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C),  using  the  values  of  c  and  S  as  approximated  above.    This 
gives  a  second  approximation  to  the  size  of  the  pipe. 

(6)  For  each  section,  revise  if  necessary  the  values  of  .;, 
S  and  n  and  the  location  of  the  division  points. 

(7)  If  considerable  revision  is  necessary,  use  the  revised 
values  for  c.  S  and  n,  and  the  new  location  of  the  division 
points  and  redetermine  the  constant  b.  Then  determine  the 
final  diameters  of  the  sections. 

(S)  It  Is  frequently  specified  that  a  certain  thickness  t" 
shall  be  added  to  the  thickness  of  the  shell  to  take  care  of 
rust  and  wear.  Although  this  additional  thickness  is  not  to 
be  considered  when  determining  the  strength  of  the  pipe,  it 
may  to  some  extent  affect  the  economical  design,  especially 
It  the  upper  section  (say)  is  to  be  designed  for  low  head 
(or  is  to  be  made  of  wooden  staves)  and  the  other  sections 
are  to  be  designed  for  high  head.  If  the  upper 
section  is  to  be  designed  for  low  head,  the  mini 
mum  allowable  thickness  of  shell  t'  may  include  t".  Unless 
t"  is  also  considered  in  connection  with  the  sections  under 
high  head,  too  much  weight  may  be  given  to  the  upper  sec- 
tion. If  desired,  the  effect  that  this  additional  thickness  t" 
has  upon  the  economical  design  may  be  included  in  the  fol- 
lowing manner: 

Let  h"  =  head  on  a  pipe  oC  diameter  d  and  thickness  ot 
shell  I",  then 

h"wd  X  12 

t"  =  ^ . 

2  X  S 

where  w=  >       corrected    unit    working    stress    (same 

144 
as  used  above),  and  d  =  diameter  in  feet.    From  this  we  ob- 
tain 

St" 

h"= 

2.60d 

As  soon  as  a  first  or  second  approximation  to  the  diameter 
d  of  a  section  has  been  found,  h"  is  known  with  sufficient 
accuracy  for  practical  purpose. 

Now  add  this  h"  to  the  h  or  h,  in  the  formulas  B  or  C  and 
redesign.  This  is  equivalent  to  increasing  the  head  on  each 
section  of  the  pipe  (other  than  the  sections  under  low  head) 
just  enough  to  require  this  extra  thickness  t".  In  this  way 
the  effect  of  t"  on  the  economical  design  may  be  included. 

(9)  It  may  be  added  that  this  problem  is  one  of  "Maxima 
and  Minima"  in  the  calculus  sense.  Consequently,  the  diam- 
eters may  be  changed  finally  by  several  per  cent  without 
affecting  the  economy  appreciably,  provided  the  total  loss 
of  head  remains  the  same.  One  diameter,  therefore,  may  be 
Increased  a  little  and  another  correspondingly  decreased  so 
that  the  total  loss  of  head  remains  the  same.  Such  a  change 
will  not  affect  the  economy  appreciably. 

The  writer  does  not  mean  to  suggest  that  the  foregoing 
method  of  procedure  is  necessarily  the  best,  or  that  it  Is 
applicable  to  all  cases.  He  hopes,  however,  that  most  of 
the  inquiries  he  has  received  are  here  answered. 


Surveys  Under  Way  for  Ail-American  Irrigation  Canal. — 
Headquarters  have  been  opened  at  Kl  Centre,  Calif.,  for  sur- 
veys for  the  AII-American  Canal  in  the  Imperial  Valley  pro- 
posed by  the  Kinkaid  Bill.  Surveys  will  be  made  ot  the 
Ifands  Irrigable  under  the  proposed  All-Amerlcan  Canal  and 
ot  the  canal  itself,  and  from  the  data  obtained  a  report  will 
be  compiled  for  congress  under  the  provisions  ot  the  Kin- 
kaid Bill.  By  the  building  ot  an  All-American  Canal,  Im- 
perial Valley  would  be  assured  ot  an  easily  controlled  water 
supply.  At  present  the  Irrigation  canal  for  the  valley  is  for 
many  miles  in  Mexico  and  that  country  has  supervision  over 
that  part  of  the  canal  and  so  has  control  over  the  water  sup- 
ply of  Imperial.  The  Imperial  irrigation  district  cares  for 
the  system  but  the  Mexican  government  receives  50  per  cent 
of  the  water  carried.  The  danger  from  flood  under  the  pres- 
ent system  Is  considered  great.  The  proposed  All-American 
Canal  would  be  210  miles  In  length,  would  cost  about  $.S0,- 
OOO.OOO  and  take  three  years  to  build.  The  Initial  expense 
Is  to  be  borne  by  the  government  and  the  repayment  by  th.> 
valley  made  under  any  plan  asked.  The  water  would  be 
taken  from  the  Colorado  River  at  Laguna  dam  and  led  along 
the  border  to  Calexico  thence  along  the  east  rim  of  the  valley 
south  on  the  western  aide  ot  the  valley.  H.  ,T.  Gault  of  the 
U.  S.  Reclamation  Service  Is  In  charge. 


;a>^| 


Irrigation  Developments  in  Oregon 

During  the  past  month  of  June  considerable  progress  has 
been  made  in  irrigation  development  in  Oregon,  notwith- 
standing the  adverse  condition  of  the  bond  market.  How- 
ever, most  of  the  activity  has  been  along  the  line  ot  investi- 
gations preliminary  to  the  issuance  ot  bonds.  Owing  to  the 
unfavorable  condition  ot  the  money  market,  irrigation  dis- 
tricts in  general  have  been  urged  to  withhold  bond  issues 
until  conditions  were  more  favorable,  excepting  in  those 
cases  where  construction  work  is  In  such  condition  that 
failure  to  proceed   would   entail  a  loss. 

Arrangements  have  been  made  whereby  bonds  of  the 
North  T'nit  Irrigation  District  in  the  amount  ot  $50,000  have 
been  purchased  by  the  Ralph  Schneeloch  Co.  ot  Portland 
Tor  the  purpose  ot  making  a  construction  survey  and  pre- 
paring plans  for  the  reclamation  of  the  100,000  acres  ot 
land  In  the  district.  The  reclamation  of  this  project  will 
involve  the  construction  ot  the  Benham  Falls  Reser\'olr. 
upon  which  Professor  W.  O.  Crosby,  geologist  of  Massa- 
chusetts, recently  made  a  favorable  report.  It  is  planned 
to  utilize  the  Benham  Falls  Reservoir  for  the  reclamation 
of  all  the  units  ot  the  Deschutes  Pro.iect  which  aggregate 
200.000  acres.  The  investigations  will  he  in  charge  ot  an 
engineering  commission,  composed  of  A.  J.  Wiley  ot  Boise, 
and  Fred  Herman  of  San  Francisco,  representing  jointly 
the  District  and  the  Ralph  Schneeloch  Co.,  the  latter  having 
an  option  on  the  remainder  of  the  District  bonds. 

Investigations  are  under  way  to  revise  and  bring  up  to 
date  the  information  secured  by  the  State  and  Federal  Gov-i 
ernment  on  the  John  Day  Project.  The  John  Day  Iiriga 
tion  District  was  organized  in  1919,  and  has  employed  the" 
firm  of  Lewis  &  Clark,  engineers,  ot  Portland,  to  make  the 
necessary  surveys.  This  district  includes  some  S00,000  acres 
of  land  Iving  along  the  Columbia  River  in  Gilliam  County. 
Morrow  County,  and  T^matilla  County,  and  is  one  ot  the 
largest  projects  in  Oregon,  the  officers  ot  the  district  being 
Clay  C.  Clark  ot  Arlington,  President,  and  F.  R.  Brown  of 
Heppner,   Secretary. 

The  Harney  Valley  Irrigation  District,  which  include.^ 
about  S6.000  acres  of  partially  Irrigated  land,  lying  along 
the  Silvies  River  iri"  Harney  County,  has  arranged  with  the 
engineering  firm  of  Baer  &  Cunningham  of  Portland  to  make 
the  necessary  surveys  and  prepare  plans  for  the  construc- 
tion of  reservoirs  on  Silvies  River  for  the  complete  utiliza- 
tion of  the  waters  ot  this  stream,  and  to  give  a  full  water 
right  to  the  partially  irrigated  lands.  Surveys  are  now 
under  way  on  this  project. 

An  investigation  was  made  during  June  by  the  Irrigation 
Securities  Commission,  of  the  Mountain  Sheep  Irrigation 
District  in  Wallowa  County.  This  district  contemplates  the 
irrigation  ot  approximately  10,000  acres  ot  land  with  the 
waters  of  the  Big  and  Little  Sheep  Creeks,  and  action  on 
the  certification  of  $150,000  in  bonds  is  awaiting  the  sub- 
mission   of  additional   Information. 

An  investigation  has  been  ordered  by  (he  Irrigation  Se- 
curities Commission  of  the  Summer  Lake  Irrigation  District 
in  Lake  Countv.  which  district  contemplates  the  irrigation 
of  approximately  7,000  acres  of  land  lying  along  Summer 
I,ake.  with  the  waters  of  the  Ana  River.  This  district  has 
requested  the  certification  ot  $200,000  in   bonds. 

Verj-  gratifying  reports  have  been  received  from  the 
Warm  Springs  Irrigation  District,  which  has  stored  52,000 
acre  feet  of  water  this  season,  for  the  first  time,  in  Its  new 
reservoir,  which  together  with  the  regtilar  flow  of  the  Mal- 
heur River  affords  ample  water  for  the  irrigation  of  the 
30,000  acres  of  land  In  the  project,  and  reports  Indicate  that 
crops    will    be   excellent    this    season. 

One  unit  ot  the  Talent  Irrigation  District  in  Jackson 
County,  has  been  completed  and  water  has  been  applied  to 
the  lands  thereunder.  Work  on  the  second  unit  of  this 
project  has  been  postponed  for  the  present  on  account  of 
the  unfavorable  conditions  for  the  sale  of  bonds.  The  dis- 
trict, fortunately.  Is  in  a  position  that  It  could  suspend  fur- 
ther construction  without  adversely  affecting  it. 

The  preliminary  pumping  units  on  the  Grants  Pass  IrrI-  f 
gation  District  in  Josephine  County  have  been  completed, 
and  water  is  being  delivered  to  the  lands  on  this  district. 
Plans  have  been  approved  for  the  construction  ot  the  per- 
manent gravity  system,  and  work  on  this  system  Is  under 
way. 


(30) 


Eugint  t  ring  and  Contracting  fur  August  11,  lOiiO. 


131 


Performance  of  Direct  Connected 

lurbine-CentrifujIal  Pumping 

Unit  on  Irrigation  Project 

'  me  of  the  latest  pumping  installations  made  by  the  V.  ? 
i.i'clamation  Service  is  the  Price-Stub  pumping  olunt  locatoil 
!  on  the  Grand  Valley  Project  near  Palis;ide.  Colo.  The  plant 
-  1-  constructed  early  in  1919  for  the  purpose  of  supplying 
tcr  to  the  Palisade  and  Mesa  County  Irrigation  Districts, 
V.  nich  include  S,400  acres  of  land  lying  in  the  east  end  tif 
the  Grand  Valley,  between  Grand  J'.inctlon  and  I'allsadf. 
The  plant  is  a  good  example  of  the  most  modern  type  of 
direct  connected  hydraulic  pumping  machinery,  and  is  of 
special  Interest  on  account  of  the  high  efficiency  obtained. 
For  these  reasons  wo  are  reprinting  below  from  the  Reel"- 
niatton  Record  a  description  of  the  plant  written  by  S.  O, 
Harper.  Project  Manager  of  the  Grand  Valley  Project. 

The  plant  Is  located  adjacent  to  the  project  main  canal  at 
the  outlet  of  Tunnel  No.  3.  A  check  structure  across  th? 
canal  controlled  by  wooden  flashboards  Is  combined  with 
the  tunnel  outlet  to  form  the  forebay.  The  penstock  is  of 
concrete  4Vs  ft.  square,  and  a  by-pass  conduit  3  ft.  in  diam- 
eter is  provided  to  permit  delivery  of  water  to  the  Price 
Ditch  at  times  when  the  plant  may  be  shut  down  for  re- 
pairs. The  discharge  line  consists  of  a  30-in.  machinebant'.- 
ed  wood-slave  pipe  210  ft.  long.  The  building  is  of  concrete 
construction  with  corrugated   iron  roof. 

The  pumping  machinery  consists  of  a  25>4-in.  vortical  tur- 
bine direct  connected  to  a  24-in.  special  centrifugal  pump. 
The  turbine  was  manufactured  by  the  S.  Morgan  Smith  Co. 
of  York.  Pa.,  and  the  pump  was  made  by  the  Byron  Jack- 
•on  Iron  Works,  Berkeley,  Calif.  The.  net  head  on  the  tui- 
bin"  is  IT  ft.,  and  it  is  designed  to  develop  12.t  HP  at  240 
revolutions  i>er  minute  with  77  second-feet  of  power  water. 
The  pump  was  guaranteed  to  deliver  25  second-feet  of  water 
•galniit  a  head  of  31  ft. 
I         The  turbine  volute  and  the  draft  tube  are  cast  in  concrete. 

"  designed  as  to  pass  the  water  through  the  turbine  with 


The  speed  ring  Is  of  cast  Iron  and  is  provided  with  an  ex- 
lentlon  which  forms  the  support  for  the  pump.  The  top  of 
the  pump  ca-'-ing  forms  the  support  (or  a  GIbbs  oilbath  thrust 
bearing  which  carries  the  weight  of  (he  rotating  parts  of  th.> 


Top  view:  Form  for  Turbine  Volute:  Bottom:   Form  tor  Draft  Tube. 

turbine  and  pump.  In  addition  to  the  main  thrust  bear- 
ing, three  guide  bearings  are  provided  for  the  shaft. 
The  oiling  system  consists  of  a  supply  tank,  a  filter  tank, 
and  two  rotary  pumps.    The  oil  is  fed  from  the  supply  tank 


View   of    Price-Stub   Pumping    Plant. 


Stub   Ditch   Flume,   Forebay,    Project  Main  Canal,  Pumping   Plant  and  Price  Ditch 
In    Foreground. 


'  a   minimum   friction   loss.     The   forms   for  these   parts   were  by  gravity  and  after  passing  through  the  bearings  Is  pumped 

quite    complicated,    as    the    accompanying    illustrations    will  into  the  filter  tank  frrm  which  It  Is  lifted  to  the  supply  tank 

indicate,    and    their    construction    required    considerable    In-  and  again  fed  to  the  beirings.     The  system  is  automatic  in 

genulty  on  the  part  of  the  construction  force.  Its  operation   and  a  new  supply  of  Altered  oil  is  continuousily 
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fed  to  the  bearings.     With  this  arrangement  of  bearings,  all 
moving   parts  are  readily   iiccessible. 

Purinp  certain  portions  of  the  year  the  water  of  the  Grand 
aiver  contains  a  large  Muantity  of  silt,  which  is  destructive 
'■o  the  submerged  parts  of  turbines  and  pumps  This  con- 
dition was  given  special  consideration  in  the  design  of  the 
machinery  for  the  Price-Stub  plant,  and  provision  was  made 
for  protecting  the  moving  parts  against  wear  and  for  renew- 
ing readily  those  parts  which  are  exposed  to  excessive  wear. 
A  pressure  settling  t.-ink  is  provided  to  supply  clear  water 
for  the  pump  siuffiinp-box  bearings.     Removable  steel  wear- 
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General    Arrangement    of    Pumping    Plant. 

Ing  rings  are  provided  for  the  running  joints  of  turbine  and 
pump,  aiid  all  bearings  are  supplied  with  detachable  bronze 
sleeves. 

Inasmuch  as  the  plant  contains  only  one  unit  and  interrup 
tion  in  its  operation  during  the  irrigation  season  would  mean 
serious  loss  to  the  farmers  dependent  upon  it,  a  supply  of 
spare  parts  is  kept  on  hand  for  emergency  use.  This  sup- 
ply includes  all  parts  which  might  in  any  probability  be  re- 
quired to  safeguard  against  a  shutdown  during  the  season, 
such  as  turbine  shaft  and  runner,  pump  shaft  and  impeller, 
■wearing  rings,  bronze  sleeves,  and  wearing  parts  for  bear- 
ings.   With  this  supply  on  hand  any  replacement  which  may 


■-  ■                  1 

r 

r 

K 

/ 

y 

y 

t 

<;*- 

— 

~ 

7< 

-^ 

4 

A 

ft 

r 

/ 

y' 

/ 

)«' 

y 

J 

r 

r 

c 

^ 

V 

/ 

p 

ifTJL 

Hi 

N" 

/ 

-^ 

■"" 

"ri 

ft" 

— 

— 

— 

7" 

/ 

— 

— 

tJ 

& 

Qj2S 

r 

oj 

1 

i 

/ 

^ 

'P 

-^ 

— 

— 

— 

y 

y 

/ 

A 

0*r[  cKnma 

for  its  protection.  The  concrete  was  mixed  in  a  small  mixer 
set  on  top  of  the  canal  bank  in  such  a  position  that  practically 
all  of  it  could  be  spouted  directly  into  the  forms.  Sand  and 
gravel  were  hauled  a  distance  of  1%  miles  through  Tunnel 
No.  o  by  motor  truck. 

The  total  cost  of  the  plant  and  appurtenant  structures  was 
$46,697.83,  distributed  as  follows: 

Check  and   roreb«iy    $10.S,S8.1ti 

I'enstock    2.440.91 

Bv-p.iss     1, LIB. 81 

Ruildint.'     10.54.7.96 

Hydraulic  machinery  .md   installation    18.412.22 

Pisthargc    pipe    1.195.96 

Tailrace    2.076.81 

Total     J46,697.83 

The  final  test  of  the  plant,  which  was  made  after  it  had  ' 
been  operated  for  two  months,  showed  remarkably  high  effi- 
ciency for  the  entire  range  from  0..5  to  full  gate  openinc: 
The  maximum  combined  efficiency  of  the  unit  was  68.3  pi  i 
cent  at  0.7  gate  opening.  Separate  efficiencies  as  high  as  ss 
per  cent  were  indicated  for  the  turbine  and  82  per  cent  for 
the  pump,  but  the  combined  efficiency  was  not  so  high  as 
these  figures  would  indicate  because  the  points  of  maximum 
efficiency  of  the  two  units  were  not  coincident.  The  result  - 
of  the  tests  are  shown  graphically  in  the  accompanying  ii  ■ 
agram. 

The  information  supplied  by  the  diagram  is  of  interest  in 
indicating  the  output  of  a  combined  unit  of  this  kind  fhrougli 
the  entire  range  of  operation.  Numerous  data  are  availabl" 
on  the  individual  performance  of  both  turbines  and  cen 
trifugal  pumps,  but  the  available  information  on  the  pe' 
formance  of  a  complete  direct-connected  unit  is  very  limited 
As  the  tail-water  from  the  plant  is  used  for  irrigation,  it  is 
necessary  at  the  beginning  of  the  season  when  the  irrigation 
lequirements  are  small  to  supply  an  excess  of  water  to  the 
lower  ditch  before  the  centrifugal  pump  will  attain  sufficient 
speed  to  begin  to  throw  water  into  the  upper  ditch.  Unles-; 
there  is  ample  water  for  this  purpose  and  adequate  wasteway 
facilities  are  available  in  the  lower  ditch,  it  might  be  neces- 
sary to  install  two  pumping  units  in  order  to  obtain  suffi- 
cient flexibility.  In  the  test  of  the  Price-Stub  plant  the  pump 
began  to  deliver  water  into  the  Stub  ditch  when  the  turbine 
was  operated  at  0.3  gate  opening,  and  the  irrigation  require- 
ments of  the  two  ditches  were  such  that  it  was  necessary  to 
feed  surplus  water  to  the  lower  ditch  for  a  period  of  only 
10  days  at  the  beginning  of  the  season. 

The   service   during   the   season   of  1!)1!)   has   demonstrate  | 
that   a   plant  of  this   type   is   not   only  highly  efficient   but    is 
very  dependable  and   economical   in   its  operation   and   main- 
tenance.    During  the  seven   months  of  the  iiTigation   season 
no  shutdowns  were  necessary  except  for  a  few  short  periods 
to  remove  sticks  and  trash  from  the  pump.     Only  one  man 
was   required   to  handle  the  operation,  and   a   house  locaterf 
ad,iacent  to  the  pumping  plant   is  provided   for  his   use.    An 
inspection  of  all  bearings  and  other  moving  parts  at  the  clOBO 
of  the  year  showed   no  appreciable  wear  and   the  machinery 
nfter  the  first  season's  operation  was  in  excellent  condition. 


EtTiclency   Tests  of   Price-Stub   Pumping    Plant. 

be  necessary  can  be  made  with  only  a  short  suspension  of 
operation. 

The  construction  of  the  plant  was  started  in  January,  1919, 
and  completed  far  enough  to  permit  it  to  be  put  in  operation 
on  April  10.  The  work  was  handled  entirely  by  Government, 
forces.  On  account  of  the  limited  time  available  between 
irrigation  seasons,  the  work  had  to  be  pushed  as  rapidly 
as  possible.  The  excavation  was  handled  with  a  dragline 
excavator.  Tnfavorable  weather  added  to  the  difficulties,  and 
much  of  the  concrete  was  placed  with  the  temperature  be- 
low freezmg,  making  It  necessary  to  take  special  precaution' 


Summary  of  Work  of  U.  S.  Reclamation 
Service 

A  summation  of  the  work  of  the  Reclamation  Service  to 
Dec.  31,  1919,  shows  that  the  projects  now  under  way  or  com- 
pleted embrace  approximately  3,200,000  acres  of  irrigable  land 
divided  into  about  67.500  farms  of  from  10  to  160  acres  each 
During  the  year,  water  was  available  from  government 
ditches  for  1,935.278  acres  on  41,836  farms,  and  the  govern 
ment  was  under  contract  to  supply  water  to  approximately 
1,690,000  acres.  The  available  reservoir  capacity  at  this  time 
was  approximately  9.432,000  acre-feet. 

The  Service  has  dug  12,489  miles  of  canals,  ditches,  and 
drains  and  excavated  9."  tunnels  with  an  aggregate  length  of 
more  than  27  miles.  It  has  erected  masonry,  earth,  rock-fill, 
and  crib  storage  and  diversion  dams  with  a  total  volume  of 
13.729,343  cu.  yd.  It  has  built  7,041  bridges  with  a  total  length 
of  over  30  miles.  Its  culverts  number  9,196  and  are  60  miles 
long.  There  are  now  in  operation  509  miles  of  pipe  line  and 
103  miles  of  flumes. 

The  Service  has  built  9S3  miles  of  wagon  road.  83  miles  of 
railroad,  3,141  miles  of  telephone  lines,  651  miles  of  trans- 
mission lines,  and  1,424  buildings,  such  as  power  houses, 
pumping  stations,  offices,  residences,  bams,  and  storehouses. 
The   power   developed   amounts  to   approximately   60.000   hp 
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Studies  for  Proposed  Extensions  to 
Sewer  System  of  Small  City 

Hy    \V.    U.    1".    WAUKK.N 

,(   JlilliT     Holbrook.    Warrt-n   &    To..    I'onsulllns    En8lne*>r. 

DeciHur.  111. 

lie  rapid  growth  of  the  city  of  Dt-calur.  111.,  both  in  th» 
r>-iilenco  and  industrial  sections,  so  far  exceeded  the  de- 
velopment of  the  present  sewerage  system  thai  instructions 
mere  gl%en  by  the  City  Commissioner?,  in  lyiS.  that  com- 
prehensive plans  be  prepared  showing  a  method  of  providing 
«««crage  for   the  city. 

The  necessity  for  the  preparation  of  such  plans  was 
brought  to  the  attention  of  the  officials  hy  petitions  presented 
from  various  sections  of  the  city  asking  that  sewers  be  ex- 
tended or  provided  to  serve  the  territory  petitioning  there- 
for.  As  is  the  case  In  many  cities,  the  old  sewers  had  been 
extended  to  provide  for  additional  territory,  until  they  wer- 
Id  many   cases  severely  overloaded. 

As  consulting  engineers  for  the  city,  the  foundation  of 
our  plan  was  an  accurate  contour  survey,  covering  all  ter- 
ritory likely  to  be  Included  within  the  city  limits  durin;; 
the  next  30  or  possibly  10  years.  These  surveys  were  com- 
pleted late  in  the  year  1919,  and  cover  an  area  .somewhat 
greater  than  that  of  the  city  at  the  present  time. 

Another  feature  of  our  investigations  was  a  study  of  some 
of  the  old  sewers  of  Decatur  and  their  present  effective  c.i 
paciii.s.  We  consider  this  of  importance  in  the  design  of 
new  .^.'»ers,  as  it  affords  a  more  intelligent  basis  for  rn- 
Ilonal  design. 

It  Is  extremely  important  in  the  study  of  extensions  to 
the  sewerage  system  of  Decatur,  as  of  any  other  city,  to  con- 
Kider  the  future  development  of  the  city  as  a  whole.  This 
fact  is  readily  apparent  here  when  it  is  realized  that  any 
plan  tor  future  sewerage  for  Decatur  is  ver>-  closely  related 
to  Improvements  contemplated  by  the  Sanitary  District  of 
Decatur,  by  the  City  Planning  Commission,  and  by  the  city 
proper  In  connection  with  the  development  of  the  water 
iriiiH>unding   project. 

much   as   the   problem   here   is   in   some   ways   typical. 
i>r.>ve  of  interest  to  others  to  know  the  eeneral  lines 
al'  our  studies   were  conducted,  and   also  our  rec- 

on.  'Hs  In  the  matter. 

One  feature  which  made  the  plan  at  Decatur  somewhat 
nna.Mual  was  the  necessity  of  disposing  of  all  drainage  at 
such  points  below  tJie  city  that  pollution  of  the  proposed  im- 
pounding reservoir  would  not  be  possible.  The  drainage  of 
the  city  naturally  flows  to  the  south  and  west,  the  Sangf- 
mon  River,  with  a  water  shed  area  of  SGO  square  miles,  ly 
Ing  about  Vs  mile  east  of  the  present  city  limits,  and  flow- 
ing westerly  along  the  southern  boundary  of  same.  Also  the 
liortlon  of  the  city  noHh  of  Garfield  Ave.,  being  the  new 
territory  particularly  in  need  of  sewerage,  has  a  fall  to- 
wards Stevens  Creek,  which  enters  the  Sangamon  River  at 
■  point  about  1"A  miles  below  the  city. 

The  impounding  reservoir  mentioned  above  will  probably 
be  constructed  during  1920.  and  will  be  formed  by  the  erec- 
tion of  a  ma8onr>-  and  earthen  dam  across  the  Sangamon 
Valley  at  a  point  just  south  of  the  city. 

The  new  territory  to  be  sewered  In  the  immediate  future 
lies  in  the  eastern  and  northern  portion  of  the  city  and  be- 
)ond.  and  generally  speaking,  above  the  built-up  sectlon.i 
which  are  now  sfwered. 

Original    Plans  for  Sewerage.— In    ls*<t.   Mr.   Benezette   Wll 
liams.    a    civil    engineer,   of   Chicago,    was    employed    by    the 
city  of   Decatur  to   prepare  plans   for   a   comprehensive   sys- 
'    tem  of  sewers. 

The  original  plan  of  Mr.  Williams  has  been  generally  ari- 

Tiered  to,  although  the  territory  contemplated  to  be  Includerl 

at  that  time  has  been  greatly  exceeded.     This  has  been  due 

to  the  unexpected  gro'vth  of  the  city  and  failure  of  the  proper 

I    officials  to  anticipate  this  growth  and   provide  the  necessarv 

additions    and    extensions   to   care    for   the    same    from    time 

to  time.     As  a    matter  of  fact   the  original    plan   considered 

i   and   provided   drainage  for  territorj-  which  at   that  date  was 

'   far  outside  the  city. 

I       The  present   combined   system  at   Decatur  as   designed   by 

I   Mr.    Williams,    contemplated    the    construction    of    only    one 

storm  water  inlet  basin  to  the  block,  such  inlet  basin  to  b^' 

connected  to  the  main  sewer  by  an  8-in.  pipe.     In  his  report 


be  specifically  slated  that  with  Ihe  sizes  specilied  it  would 
be  necessary  to  retard  the  entrance  of  storm  water  in  this 
manner,  otherwise  the  sewers  would  be  gorged  at  times  of 
heavy  rainfall.  Because  of  the  rapid  growth  of  the  city 
and  the  construction  of  pavements  on  many  streets,  addi 
tional  catch  basins  and  storm  water  inlets  have  been  con- 
nected to  the  sewers  so  that  they  are  overloaded  with  rain-i 
generally   classed   as  ordinary. 

When  we  consider,  however,  that  the  original  s\slem  has 
provided  drainage  for  the  city  over  a  period  of  about  3."i 
years,  with  only  occasional  damage,  except  in  the  case  of 
unusual  storms,  we  are  really  prouil  of  the  profession  and 
of  the  ability  of  the  engineer.  Mr.  Benezette  Williams,  who 
so  accurately  predicted  the  requirements  of  the  city  and  pro- 
vided therefor  in  such  an  economical  manner.  The  original 
report  of  Mr.  Williams,  written  in  long  hand,  is  still  in  the 
files  of  the  City   Kngineer's  office. 

Study  of  Run-Off  Data, — In  connection  with  the  design  of 
the  proposed  extensions,  we  considered  it  of  great  impor. 
tance  to  determine  the  present  effective  capacities  of  the 
old  sewers  for  storms  of  ordinary  duration,  and  therefore 
undertook  to  compute  the  proper  sizes  by  the  Rational 
Method  of  Sewer  Design,  in  order  to  make  a  comparison  of 
the   present   sizes  and   of  the  sizes  required. 

The  urgent  demand  for  sewers  in  the  newer  portion  of 
the  city  prohibited  the  taking  of  accurate  measurements  of 
the  flow  in  old  sewers,  and  as  no  previous  measurements 
were  available.  It  was  considered  extremely  desirable  to 
obtain  such  Information  regarding  the  effective  capacities 
of  old  sewers  as  might  be  otherwise  readily  ascertained. 
Knowing  the  effective  capacities  of  the  old  sewers  as  indi- 
cated by  the  experience  of  recent  years,  the  proper  factor.< 
could  more  definitely  be  determined  for  the  proposed  ex- 
tensions. 

In  making  a  study  of  the  old  sewers,  a  table  was  pre|)ared 
showing  the  size,  grade,  drainage  area,  rainfall,  length  of 
sewer,  time  of  run-off  and  run-off  factor. 

A  most  interesting  figure  was  obtained  as  to  the  popu- 
lation per  acre  in  the  territory  in  the  city  which  is  now 
sewen-d.  Studies  by  Mr.  Kmil  Kiiichling  and  by  Prof.  H. 
N.  Ogden.  indicate  that  the  percentage  of  imperviousness 
varies  with  the  intensity  of  population.  Careful  computa- 
tion of  the  area  of  the  city  as  a  whole  shows  the  acreage 
now  sewered  to  be  2.900  acres  and  the  population  to  be  40.- 
400.  or  an  average  of  IG  per  acre.  From  tables  given  by 
Metcalf  and  Eddy.  Vol.  I.  American  Sewerage  Practice, 
pages  272  and  2TG.  it  is  observed  that  the  population  per 
acre  is  generally  estimated  somewhat  higher  than  this 
figure. 

Assuming  that  the  percentage  of  pervious  and  impervious 
areas  are  as  indicated  by  the  studies  of  Kuichling  and  Og- 
den. and  that  they  bear  a  direct  relation  to  the  population 
per  acre,  we  will  have  approximately  10  per  cent  of  im- 
pervious area,  and  S4  per  cent  of  pervious  area.  These 
figures  are  very  conservative  and  will  give  somewhat  less 
capacities  than  are  ordinarily  considered  necessary  for 
sewers  In  cities  of  this  class. 

In  fact,  estimates  of  the  percentage  of  Impervious  and 
pervious  areas,  based  on  a  population  of  16  per  acre,  with 
actual  figures  on  the  area  of  house  roofs,  pavements,  walks, 
driveways,  sheds,  etc..  indicate  that  the  per  cent  of  im- 
pervious area  should  be  at  least  twice  this  amount.  This 
fact  should  receive  careful  consideration,  especially  in  the 
design  of  lateral  sewers. 

Present  and  Subsequent  Sizes  for  Sewers. — Table  I  shows 
present  and  suggested  sizes  for  old  sewers.  The  required 
rapacities  of  old  sewers  was  computed  on  the  basis  of  an 
average  population  of  16  per  acre,  with  proper  allowance 
for  local  conditions.  U  was  assumed  there  Is  8.i  per  cent 
run-off  on  the  Impervious,  and  10  per  cent  run-off  on  the 
pervious  areas  for  ordinary  storms,  and  that  the  areas  have 
average  porosity  and  moderate  slopes. 

A  uniform  rate  of  run-off  equivalent  to  2.2  cu.  ft.  per  sec- 
ond per  acre  was  used  for  all  times  of  concentration  up  to 
'.'.<>  minutes,  and  decreasing  rates  for  longer  times. 

The  maximum  rate  of  flow  of  storm  sewage  in  cubic  feet 
per  second  was  derived  by  multiplying  together  the  area  of 
the  sewer  water  shed  In  acres,  the  maximum  rate  of  rain- 
fall in  Inches  per  hour,  and  the  percentage  of  maximum 
run-off.  (^urves  by  Prof.  A.  N.  Talbot,  showing  ordinarj' 
rainstorms  in  the  Central  States,  were  used   and  these  were 


(33) 


134 


Engineering  and  Contracting  for  August  11,  1920. 


also  compared  ^ith  curves  prepared  by  Pearse  &  Greeley 
in  connection  with  their  studies  for  sewage  disposal  at  De- 
catur.     „ 

T\BUE  I.-DATA  ON   HECATUR  SEWERS. 


U' 


K 


Name  of  Sewer,  d  u  2  ii 

'';=\^?e  Marietta  200  0.20  42x63  6f,  SO  «xGO  5200  34  2.1  .19 

""'^.^r.   ^Jmnd.  70  0.20  28.42  22  2S  32x4S  3200  31  2.2  .13 

■'X'o^orth..  320  0,30  42x63  76  109  4S.72  6200  34  2.0  .17 

•'"IS?.''.n;^.on".^:  160  0.30  36x54  52  60  3Sx."  4600  30  2.2  .17 

''"a'Cve^'pralHe  220  0.15  36x54  36  87  4.x72  7000  41  IS  .22 

""Xnl^of"":"  115  0.25  30x45  28  40  34x51  5400  37  2.0  .18 

"l?[V;'^S?r%%rsr/r'.;?c«^''.ar-^eat.v  overloaded. 

The  above  table  shows  a  somewhat  regular  proposed  in- 
crJiseS  siJ  of  sewers,  with  the  exception  of  the  Un:on 
It  sewer  The  Union  St.  sewer  is  notoriously  madequa  e 
and  has  been  the  source  of  much  con^plaint  by  property 
owners  aLg  its  course.  In  our  opinion  steps  should  be 
taken  at  once  to  relieve  this  situation. 

From  a  study  of  the  size  and  capacity  of  old  sewers  as 
given  L  this  table  it  is  seen  that  the  area  in  acres,  grade, 
size  leng  h.  time  of  flow  and  capacity  are  all  known  ac- 
tors' and  that  the  only  elements  of  uncertain  y  are  the  rain- 
fall in  inch-s  per  hour  and  the  per  cent  of  run^off.  Inas- 
much as  the  rainfall  may  be  quite  accurately  determine-l 
?^om  raH.fall  tables  prepared  for  this  immediate  terr,tor>- 
he^e  remains  then  only  one  factor  to  be  determined--that 
s  theTercenlage  of  run-off.  Adjusting  the  run-oft  factor 
n  order  to  obtain  a  capacity  in  cubic  feet  per  second  a 
shown  for  example  by  the  Warren  St.  sewer,  we  would  the., 
have  a  proper  figure  as  indicating  the  per  ;:ent  of  ;m-off' 
for  similar  areas,  provided,  of  course,  that  the  \N  arren  St. 
sewer  as  now  constructed  is  of  sufficient  capacity. 
■  Also  according  to  the  studies  of  Kuichling  and  Ogden.  the 
percentage  of  imperviousness  and  the  resulting  run-off 
should  vary  with  the  intensity  of  population.  In  tins  case 
we  would  be  compelled  to  assume  a  population  greatly  be_ 
^w  the  actual  population  in  order  to  reduce  the  run-off 
figure  to  a  point  where  we  could  meet  the  known  capacity 

°'Th'e%unrR  factor  of  19  per  cent  as  finally  adopted  for  this 
particular  area  proposes  a  slightly  larger  capacity  in  cubic 
feet  per  second  and  therefore  a  slightly  larger  sewer  The 
ncrcase  proposed  appears  entirely  rational  from  our  knowl- 
edge of  the  local  conditions  and  requirements,  bemg  some- 
what conservative,  however,  as  herein  before  indicated. 

Ne«  Territory.-The  contour  surveys  were  made  during 
the  vear  1019.  showing  the  territory  east  of  the  city  limits 
as  far  as  the  Sangamon  Valley;  north  of  Garfield  Ave.  and 
along  the  entire  north  side  of  the  city,  covering  a  new  area 
about  1  mile  in  depth;  also  along  the  ^^^stern  Hn^.'ts  of  the 
city  to  Stevens  Creek,  which  flows  south  at  a  distance  of 
about  1  mile  west  of  the  city  and  enters  the  Sangamon 
River  southwest  of  same. 

The  Sanitary  District  of  Decatur  was  organized  in  1917. 
and  through  its  engineers,  Pearse  and  Greeley  of  Chicago. 
ha<.  prepared  comprehensive  plans  for  a  disposal  plant  near 
the  Intersection  of  Stevens  Creek  with  the  Sangamon  River, 
southwest  of  Decatur,  and  has  also  prepared  plans  for  an 
Intercepting  sewer  along  the  southern  boundary  of  the 
citv  The  upper  terminus  of  this  proposed  intercepting 
.ewer  is  located  at  the  intersection  of  the  Broadway  sewer 
and  the  extended  line  of  Spring  St..  and  will  be  6  ft.  in  di 

For  convenience  the  new  territory  to  be  sewered  has  been 
de-ignated  as  follows:  The  East  Sewer  District,  lying  east 
of'the  present  city  limits  and  extending  east  to  the  Sanga- 
mon Vallev,  having  its  outlet  Into  the  P,ft.  sewer  to  be  pro- 
vided by  the  Decatur  Sanitary  District,  the  separate  corpo- 
ration above  mentioned.  The  area  of  this  district  is  approx- 
imately 2.fi90  acres,  and  Is  quite  rolling,  as  It  borders  on 
the  Sangamon  Valley  and  the  proposed  impounding  reser- 
voir    It  is  only  thinly  populated  at  the  present  time;  how 


ever,  it  is   assumed  that  the  construction  of  the   impound- 
ing reservoir  will  cause  an  early  development. 

Another  district  is  known  as  the  John's  Sewer  District 
and  lies  southeast  of  the  center  of  the  city,  but  entirely 
within  the  huilt-up  area,  although  it  is  very  little  built-up 
and  has  no  sewerage  at  the  present  time.  An  interesting 
point  in  connection  with  this  district  is  that  the  natural 
drainage  therefrom  is  north,  while  as  a  matter  of  fact  the 
city  is  so  built-up  and  sewered  at  the  present  time,  that  it 
will  be  necessary  to  carry  the  sewers  through  the  divide  to 
the  southwest  and  connect  to  an  old  sewer  known  as  the 
CanfroU  St.  sewer.'*  The  area  included  in  this  district  is  a 
residence  section  and  comprises  172  acres. 

Another  district  is  designated  as  the  North  Sewer  Dis- 
trict and  includes  territory  north  of  Garfield  Ave.,  the  di- 
rection of  drainage  being  naturally  to  the  west  Into  Stevens 
Creek.  This  area  includes  both  industrial  and  residence  sec- 
tions and  is  in  need  of  immediate  relief.  The  area  is  ap- 
proximately 475  acres. 

The  other  district  is  known  as  the  West  Sewer  District, 
lying  west  of  the  city  limits  and  extending  therefrom  to 
Stevens  Creek.  As  drainage  in  this  direction  is  not  a  diffi- 
cult matter  and  as  there  is  no  immediate  demand  for  re- 
lief here,  detail  studies  have  not  been  made.  However,  con- 
tour surveys  show  its  relation  to  other  areas  sewered  or  to 
be  sewered. 

These  districts  will  be  further  discussed  under  the  fol- 
lowing headings: 

East  Sewer  District. — As  noted  above,  the  East  Sewer 
District  comprises  the  area  lying  east  of  the  present  city 
limits  and  along  the  border  of  the  proposed  impounding 
reservoir.  With  its  area  of  2,690  acres  it  would  be  a  most 
expensive  proposition  to  sewer  were  it  necessary  to  carry 
the  entire  sewerage  therefrom  to  a  point  below  the  pro- 
posed dam.  Alternate  plans  presented  to  Mr.  Paul  Han- 
son, formerly  engineer  with  the  Department  of  Public 
Health,  were  considered,  and  valuable  advice  was  given  us 
in  this  matter  by  Mr.  Hansen. 

The  contour  of  the  ground  is  such  that  practically  th.' 
tntiro  storm  sewage,  from  2,0.t0  acres,  of  this  district  will 
drain  naturally  to  the  Sangamon  Valley  and  the  borders  of 
the  impounding  reservoir,  and  as  it  is  certain  that  the  area 
in  tlie  vicinity  of  the  reservoir  will  be  well  built-up.  it  i* 
readily  understood  that  unusual  precautions  will  bo  neces- 
sary here  to  prevent  pollution  of  the  city's  water  supply. 

As  the  larger  portion  of  this  area  is  outside  the  present 
city  limits,  no  detail  plans  for  immediate  relief  have  been 
developed:  however,  it  was  thought  necessary,  in  view  of  th. 
possible  building-up  cf  the  area  in  a  matter  of  a  very  few 
years,  that  it  should  be  considered  in  its  relation  to  th- 
sewerage  of  the  city  as  a  whole. 

Tentative  plans  contemplate  the  construction  of  a  sewer 
6  ft.  in  diameter  at  its  outlet  and  where  connection  is  mad* 
with  the  6-ft.  sewer  to  be  constructed  by  the  Sanitary  Dis- 
trict the  size  of  the  sewer  to  be  so  reduced  as  it  extends 
eastward  as  to  provide  most  suitable  relief  for  the  storm 
sewage  of  the  district.  Under  this  plan  a  strictly  sanitary 
sewer  would  be  constructed  beneath  the  storm  sewer,  de- 
signed to  provide  sanitary  sewerage  for  the  entire  2,690 
acres,  thereby  insuring  positive  separation  of  storm  and 
sanitary  sewage.  Other  mains  or  branch  sewers  would 
enter  both  the  sanitary  and  storm  sewers  at  various  point? 
along  the  route  of  same.  The  main  sewer  with  its  sanitary 
sewer  constructed  underneath,  would  in  reality  be  an  inter- 
cepting sewer,  being  located  approximately  along  the  con- 
tour. 10  to  20  ft.  above  the  proposed  level  of  the  reservoir 
Another  feature  of  importance  in  connection  with  this  plair 
is    that    of   diverting   storm    sewage   during    times   of   heav.T 

rainfall.  ,  ,      ..         , 

As  indicated  above,  our  plan  proposes  the  construction  or 
a  storm  sewer  with  a  strictly  sanitary  sewer  underneath. 
This  sanitary  sewer  should  have  capacity  sufficient  to  pro- 
vide sewerage  for  an  area  of  2.690  acres  or  a  population  of 
approximately  40.000.  While  the  area  to  be  served  by  tho 
sanitary  sewer  in  this  district  is  2,690  acres,  the  area  to  be 
drained  bv  the  storm  sewer  will  be  only  2,050  acres,  as  the 
north  640  acres  in  this  East  Sewer  District  should  be  taken 
In  the  direction  of  its  natural  outlet,  which  is  north. 

We  therefore  must  provide  a  storm  sewer  with  Its  outlet 
Into  the  Intercepting  sewer  of  the  Sanitary  District,  to  prop- 
erly drain  this  area  and  at  the  same  time  protect  the  reser- 
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r.     The  expense  of  a  large  storm   .-.-weT  such  as   would 
b«rve  I'.OoO  acres  would  be  very  great:   however,  a  plan  con- 
sidered feasible  by  Mr.  Hansen  Is  to  construct  relief  sewers 
mlong  the  route  of  the  main  storm  se».  r  at  such  points  that 
storm    water  can   be   discharged   direiUy    into   the   rest-rvolr. 
;s     maintaining    the    minimum    size    of   sewer.     It    will    bo 
es.<=ary   in   so  doing  to  provide  that   this  relief  sewer  re- 
\e  the  storm   water  from  the   upper  section   of  the  mala 
;m    sewers,   thereby   allowing   the   minimum   of  objection- 
:••  storm  water  to  enter  the  reservoir.     It  must  be  under- 
•  xj    that   this    plan   is    based   on   the    proposition    that    the 
rm  drainage  will  be  greatly  diluted  bv  the  time  the  storm 
■  er  Is  filled  to  capacity,  and  that  such  overflow  as  occun 
W  be  discharged  from  the  upper  portion  or  section  of  the 
rm   sewer. 

Considering  the  size  storm  sewer  which  would  be  required 
on  a  conservative  basis  to  provide  an  outlet  for  the  storm 
ilrainage  of  this  area,  assuming  that  no  overflow  was  per- 
iBllted  Into  the  reservoir.  It  Is  computed  that  a  9-ft.  sewer 
would  be  necessary.  It  Is  therefore  seen  that  a  method  of 
providing  a  smaller  sewer  with  overflow  at  certain  points 
is  ver>-  desirable  in  order  to  reduce  the  cost,  also  in  order 
to  prevent  the  sewage  from  a  combined  sewer  from  being 
thrown  directly  into  the  reservoir  in  case  of  the  flooding 
of  same  during  unusual  storms. 

The  proposed  plan  of  separate  sewers  appears  very  feasi- 
ble for  this  district. 

John's  Sewer  District  — The  John's  Sewer  District  com- 
prises an  area  of  172  acres,  and  as  previously  noted  will 
drain  through  the  divide,  against  the  natural  fall  of  the 
district  and  be  connected  to  the  present  4S-in.  brick  sewer 
mt  the  Intersection  of  Cantrell  St.  with  Webster  St 

The  population  of  this  district  has  been  estimated  at  16 
per  acre,  the  average  for  the  area  of  the  city  now  sewere(». 
By  using  a  nin-oll  factor  of  IS  per  cent  as  determined  by 
the  study  of  old  sewers,  we  find  the  size  required  will  be 
48-ln  on  thf  basis  of  a  .3  grade.  This  size  would  permit 
connection  with  the  Oantrell  sewer  by  a  sewer  of  equal 
dUnieter.  however,  as  a  .3  grade  will  require  a  depth  of  ex- 
caratlon  of  about  26  ft.  through  the  divide,  and  will  also 
bring  the  sewer  to  an  elevation  at  Cantrell  St,  which  wouli 
not  permit  of  connection  with  the  present  4S-in.  sewer,  it 
was  considered  that  the  most  economical  plan  would  be  to 
use  a  54-in.  sewer  on  a  .13  grade,  thereby  providing  equal 
capacity. 

This  plan  will  also  effect  a  substantial  saving  in  the  cost 
of  excavation  and  permit  connecUon  with  the  present  48-in, 
sewer  at  Cantrell  and  Webster  Sts,  As  the  48-in,  sewer  has 
a  heavy  fall  from  this  point  it  will  readily  carry  the  drain- 
age delivered   by   the   proposed   54-ln.   sewer. 

The  plan  of  sewerage  provided  for  the  John's  Sewer  Dis- 
trict contemplates  a  combined  system,  being  necessary  be- 
cause of  the  impossibility  of  removing  the  storm  sewage 
In   the  direction   of  its   natural   outlet. 

North  Sewer  District— This  district  lends  Itself  naturally 
to  the  plan  of  a  separate  system,  as  the  storm  water  can  be 
disposed  of  immediately  outside  the  built-up  section,  and 
the  contour  of  the  ground  is  such  that  storm  sewage  can 
be  collected  at  low  points  without  constructing  storm  sewers 
the  full  length  of  each  block.  The  grade  of  the  sanitary 
sewers  Is  such  that  minimum  size's  may  be  used.  The  run- 
off factors  derived  by  a  study  of  old  sewers  were  used  in 
computing  the  necessary  size  of  main  storm  sewer  for  this 
district. 

As  an  example,  the  size  required  at  the  manhole  on  Tnlon 
St..  where  the  drainage  from  the  east  enters,  is  54  In.  This 
was  determined  by  computations  on  the  basis  of  an  area  of 
water  shed  of  310  acres,  grade  of  .3  length  of  sewer  7.900 
ft.  and  time  of  flow  from  most  remote  point  on  water  shed 
to  point  under  consideration  of  37  minutps.  The  run-olT 
factor  of  IS  per  cent  was  used  in  the  design  of  this  sewer. 
Preliminary  plans  as  above  outlined  were  submitted  to  Mr. 
Paul  Hansen,  and  his  approval  of  the  separate  system  se- 
cured. 

The  advantages  are  readily  apparent,  as  sanitary  sewags 
can  then  be  treated  to  a  much  better  advantage,  independent 
of  whether  the  disposal  plant  is  located  northwest  of  the 
city,  on  Stevens  Creek,  or  whether  the  sewage  Is  carried  a 
distance  of  3  or  4  miles  down  Stevens  Creek  to  the  main 
disposal  plant  to  be  constructed  by  the  Decatur  Sanitary 
District.  Also  another  advantage  of  the  separate  system  Is 
that  the  cost  of  sewerage  for  the  district  is  greatly  reduced. 


For  the  present  it  is  planned  to  construct  a  treatment 
plant  on  Stevens  Creek,  northwest  of  the  city,  giving  the 
sewage  such  treatment  only  as  will  render  the  effluent  uq 
objectionable,  the  thought  being  that  eventually  a  sanitary 
sewer  will  extend  from  the  main  disposal  plant  of  the  SanI 
tary  District  near  the  point  where  Stevens  Creek  enters 
the  Sangamon  River,  connecting  with  the  proposed  present 
outlet,  of  the  North  Sewer  District,  and  also  Intercepting 
all  sewage  from  the  West  Sewer  District, 

While  the  plan  of  one  common  disposal  plant  for  the  sew- 
age of  the  city,  as  a  final  solution  of  the  sewage  treatment 
problem  has  not  been  approved  by  the  Trustees  of  the  San- 
itary District.  It  appeals  strongly  to  the  writers  and  will 
no  doubt  be  found  the  most  practicable. 

West  Sewer  District— This  district  should  properly  In- 
clude the  territory  between  the  city  limits  on  the  west  of 
Decatur  and  Stevens  Creek.  As  it  Is  little  built  up  at  the 
present  time  and  is  so  fortunately  situated  with  reference 
to  outlet  and  disposal  plant  no  special  mention  of  it.  other 
than  above,  need  be  given. 

Rational  Method  of  Design.— It  is  Interesting  to  note  that 
many  cities  are  now  following  the  Rational  Method  of  Sewer 
Design,  and  in  this  connection,  we  believe  the  study  of  the 
present  effective  capacities  of  the  old  Decatur  sewers  Is  of 
great  value  In  the  design  of  new  ones. 

It  is  generally  recognized  by  sanitary  engineers  that  the 
design  of  sewers  is  far  from  an  exact  science,  and  that  best 
results  are  to  be  obtained  only  by  application  of  the  known 
engineering  principles  which  govern  and  by  careful  consid 
eration  of  all  available  local  data  which  may  apply. 

It  is  our  opinion  that  the  proportion  of  impervious  area 
will  he  somewhat  increased  during  the  near  future,  due  to 
the  growing  tendency  to  use  concrete  or  other  impervious 
material  for  driveway  and  street  surfacing  purposes,  and 
while  no  special  allowance  has  been  made  therefor,  it  should 
be  considered  as  a  factor. 


Selection  of  Proper  Size  of  Meter 
for  Various  Services 

Two  interesting  papers  on  thi.-;  subject  were  presented  at 
the  National  Convention  of  the  American  Waterworks  Asso- 
ciation. One  of  these  describes  the  experiences  of  the  Pas- 
saic Water  Co..  Passaic,  N.  J.;  the  other  the  experiences  of 
the  Spring  Valley  Water  Co.  of  San  Francisco,  Calif.  Ab- 
stracts of  this  paper  follow. 

Experiences  of  Passaic  Water  Co. 

By  W.  R.  Edwards,  Assistant  Superintendent 
It  Is  not  uncommon  today,  when  hxiking  Into  the  records 
of  the  average  water  department,  to  find  that  they  have 
meters  entirely  too  large  to  warrant  their  installation  and 
maintenance.  Recently,  on  examining  the  meter  records  of 
one  of  our  own  water  interests,  so  far  distant  from  the  main 
office  that  little  attention  has  been  given  to  it.  we  found  in- 
consistencies quite  typical  of  those  seen  In  a  dozen  other 
plants,  both  privately  and  municipally-owned:  viz.,  %-in. 
meters  doing  two  or  three  times  as  much  duty  as  l>4-in. 
and  2in.  meters.  The  reason  for  this  is  that  the  size  of  the 
meter  applied  for  was  usually  Installed,  or  the  size  of  the 
service  connection  was  considered  the  controlling  factor.  In- 
stead of  obtaining  all  possible  Information  of  probable  con- 
sumption as  a  basis  for  decision.  No  time  is  now  being  lost 
In  correcting  this  situation,  and  a  genuine  control  of  meter 
sizes  will  henceforth  be  maintained. 

Another  plant  ^municipal)  with  which  I  happen  to  be  fa- 
miliar, has  increased  its  revenue  during  the  past  vear  ap- 
proximately 60  per  cent,  due  to  giving  the  meter  system  a 
general  overhauling,  putting  in  condition  the  bad  meters, 
and  reducing  the  size  of  many  others,  thus  giving  a  more 
complete   registration  of  the   water. 

As  a  result  of  our  20  years'  experience  of  meter  setting, 
we  have  adopted  a  definitely-established  schedule  of  sizes. 
and  only  under  very  special  conditions  do  we  deviate  from 
It  In  the  early  days  of  metering,  we  became  so  well  sup- 
plied with  the  large  sizes  that  it  has  not  been  found  neces- 
sary to  buy  a  meter  larger  than  %-in.  size  in  more  than 
10  years,  and  during  this  decade,  no  small  number  of  manu- 
facturing establishments,  dye  houses,  etc..  have  become  of 
record  with  us. 
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That  a  wrong  impression  may  not  be  conveyed,  the  follow- 
ing list  of  various  sizes  of  meters  in  service  on  January 
1,  1920.  is  representative  of  the  larger  sizes  we  had  in 
service  10  oi  2l>  years  ago.  but.  of  course,  we  maintain  only 
the  most  modern  types  which  we  have  arranged  for  on  the 
basis  of  exchange.     The  sizes  are: 


54-in.        %-in.        1-in.        IH-in-        2-in. 
26.573  cl9  210  6G  63 


3-in. 


4-in. 

IS 


6-in. 
5 


In  metering  multiple-family  houses,  we  find  a  %-in.  meter 
adequately  serves  the  requirements  up  to  six  families, 
each  having  a  full  or  complete  set  of  fixtures;  %-in.  meters 
serve  12  families:  1-in.  meters  serve  24  families:  1%-in. 
meters  serve  -10  families  or  more.  It  is  obvious  that  we  put 
cur  meters  assiduously  to  work,  but  they  are  fully  equal  to 
the  task,  and  when  an  analysis  is  made  it  is  seen  that  they 
are  not  overtaxed  in  any   way. 

It  is  quite  well  agreed  that  the  average  family  consumes 
not  over  2.ono  cu.  ft.  per  quarter,  and  at  this  rate  six  families 
will  consume  12.000  cu.  ft.  per  quarter.  132  cu.  ft.  per  day, 
and  a  further  reduction  equals  0.092  cu.  ft.,  or  0.69  gal.  per 
minute,  representing  only  -l'/^  per  cent  of  the  safe  maximum 
capacity  of  the  average  %\n.  meter.  Of  course,  in  dealin;? 
with  domestic  consumption,  we  must  assume  perhaps  not 
more  than  12  hours  to  constitute  a  dav.  which  doubles  the 
above  figures.  Still  we  find  93  per  cent  of  the  capacity  to 
spare. 

We  must  make  further  deductions.  .MIowing  for  the 
period  when  the  greatest  demands  are  made  upon  the 
service.  20  gal.  per  minute  safely  delivered  by  a  %-in. 
meter  will  certainly  supply  every  need  of  the  6  families 
satisfactorily.  If  by  coincidence,  all  families  require  water 
to  be  drawn  simultaneously,  nothing  more  serious  would  take 
place  than  a  momentary  slacking  of  the  flow,  which  in  all 
probability  would  never  be  complained  of. 

The  writer  lives  in  a  fi-family  apartment,  and  has 
lived  there  before  and  after  a  meter  was  installed  on  the 
service  and  has  had  an  excellent  opportunity  to  observe  its 
effect.  There  are  a  total  of  :!:'  persons  in  the  house  in  ques- 
tion, and  with  a  %-in.  meter  on  the  service.  I  have  been  un- 
able to  make  any  appreciable  difference  in  the  supply,  nor 
have  I  heard  a  single  complaint  of  poor  service.  As  a  mat- 
ter of  fact.  1  cannot  recall  that  we  have  ever  had  a  com- 
plaint of  poor  service  to  a  fi-family  house  where  the  meter 
was  found  to  be  at  fault,  and  we  serve  a  great  number  of 
such  houses,  all  through  %-in.  meters.  It  will  be  appreciated 
that  with  the  %-in.  meter  performing  as  described,  the  other 
sizes  mentioned  work  out  in  proportion. 

When  flushometer  toilets  are  involved,  we  will  not  guar- 
antee efTi<'ient  service  through  a  %-in.  meter,  nor  will  we 
install  a  larger  size,  but  recommend  an  elevated  tank  to 
supply  them  from  which  all  the  volume  necessary  can  be 
had. 

In  metering  commercial  services,  wo  endeavor  to  install 
the  smallest  size  of  meter  that  will  properly  take  care  of 
the  consumption,  and  where  large  volume  is  desired  only 
periodlcallv.  such  as  dye  houses,  we  call  upon  the  consumer 
to  install   a   tank   to  serve  the   purpose. 

For  new  supplies,  practically  all  necessary  information 
to  determine  the  size  of  the  meter  to  be  set  is  furnished  on 
a  "Service  Pipe  and  Meter  Application  Card,"  Meters  are 
frequently  changed  in  size  to  meet  new  conditions,  and  thus 
the  sizes  are  kept  well  regulated. 

Experiences  of  Spring  Valley  Water  Co., 
San  Francisco 

By   G.   A.   Elliott,  Chief    Engineer. 

It  is  difflrult  to  lay  down  a  hard  and  fast  rule  covering 
the  proper  size  of  meters  for  any  service.  The  quantity 
end  rate  of  use  of  water  in  any  premises  depends,  of  course, 
upon  several  factors  such  as  the  character  and  number  of 
the  inhabitants,  the  number  and  kind  of  plumbing  fixtures, 
the  pressure,  whether  or  not  the  supply  is  passed  through 
a  tank    on    the    roof  before  reaching  the  house  outlets,  etc. 

If  is  almost  axiomatic  that  the  smallest  possible  meter 
should  be  used  that  is  consistent  with  the  demand  of  the 
semice.  not  only  to  secure  economy  in  first  cost,  but  in 
order  to  measure  the  flow  due  to  small  leaks.  Where  the 
rate  bill  carries  a  service  charge  or  a  minimum  charge 
based  upon  the  size  of  the  meter,  the  retention  of  the  good- 

11   of  the  consumer  demands  that  a  small  meter  be  used. 


Kslimated    .Monthly 

Families. 

Use.   cu.   ft. 

1-fi 

4,000 

7-10 

7,000 

ll-lS' 

12.000 

1!>-26 

24.000 

27-50 

40.010 

Since  the  metering  of  all  domestic  consumers  in  San 
Fiancisco.  which  was  completed  in  1918.  a  somewhat  arbi- 
trary rule  has  been  used  to  determine  the  size  of  meter  to 
be  used  on  new  services.  It  is  based  upon  the  assumption 
that  under  average  conditions  the  entire  use  of  water  takes 
place  in  a  total  time  of  not  over  2  hours  in  the  24;  that  a  %■ 
in.  meter  will  deliver  withotit  excessive  loss  of  head,  8  or  ': 
gal.  a  minute,  amounting  to.  roughly.  1,000  gal.  in  two  hours, 
or  30.000  gal.  a  month,  and  finally  that  a  fi-family  house  as 
a  general  rule  will  not  use  over  this  quantity.  Carrying  out 
this  scheme,  meters  have  been  set  as  follows: 

Size   of   Motir 

In.  No. 

% 

] 
1% 

Although  this  arbitrary  rule  has  apparently  been  satis-B 
factory  in  that  no  unusual  meter  repairs  have  been  neces-  " 
sary.  it  has  been  fell  for  some  time  that  the  quantity  limit 
and  hence  the  family  limit  could  profitably  be  increased  for 
the  various  meter  sizes. 

A   study   of  house   uses   was   made    with    reference   to   the! 
size   of  meter,   which   indicated   that   the  existing  rule   could] 
be   modified.     It    was   found   in   one   case   that   12.000   cu.   ft.I 
per   month,    or   three   times    the    arbitrary    limit,    was    being 
successfully   passed   through   a    %-in.   meter,   and    that   many 
instances    existed    where    fi.OOO    cu.    ft.    monthly    was    meas 
ured  by  a  meter  of  this  size. 

An  interesting  feature  of  the  work  appeared  in  the  fact 
that  there  seemed  to  be  no  close  relation  between  the  num- 
ber of  families  supplied  and  the  quantity  of  water  used. 
For  instance,  it  was  found  that  fi-family  houses  used  from 
2.800  cu.  ft.  to  fi.lOO  cu.  ft.  monthly.  At  least  one  apart- 
ment house  containing  22  apartments,  all  in  tise.  was  con- 
siiming  only  4..">00  cu.  ft.  per  month,  or  less  than  whs  useil 
by  the  6-family  residences  The  tabulation  following  may 
be  of  interest  m  indicating  the  practical  difficulties  or  pre- 
determining the  size  of  meter  based  on  any  rule  involving 
the  number  of  families  served. 


lit 
or  B 

Del 

i 


Size   <i{   House 

(No.    Faiiilies) 

2 

4 

6 

S 

12 

16 

20-25 

26-35 

36-45 


Maximum    Monthly 

ITse.    cu.    ft. 

3,600 

6.400 

•;,ioo 

6,600 
1 '1.000 

iR.ono 

23.700 
24.900 
34.<»O0 


.Minimum    Monthly 

I  .se.    cu.    ft. 

400 

1.200 

2.800 

2.900 

4.500 

4,900 

12.500 

7.300 

15.500 


in 


Reference  was  made  to  the  effect  of  the  character 
plumbing  fixtures  in  fixing  the  size  of  meter,  having 
mind  that  certain  outlets  require  a  comparatively  large  flow 
vhon  in  use.  The  flushmeter  toilet  for  instance,  which 
through  the  elimination  of  the  tank  requires  a  large  service 
ond  meter,  under  ordinary  pressure  conditions. 

Many  residences  and  small  apartments  are  equipped  with 
hose  reels  for  fire  protectitui.  and  these  require  large  meters. 
On  the  other  hand,  a  nunil)er  of  the  larger  apartment  houses 
Kre  equipped  with  storage  tanks  through  which  the  entire 
supply  is  passed.  In  cases  of  this  kind,  a  small  meter  op- 
erating over  a  longer  part  of  the  day  than  the  use  period 
will  be  ample  for  needs.  An  example  of  this  class  which  oc- 
curs to  the  writer  at  the  moment  is  illustrated  by  an  apart- 
ment house  containing  41  families  which  used  24.000  cu.  ft. 
in  one  month  through  a  %-in.  meter.  It  is  of  interest  to 
note  that  of  a  total  of  .50,968  meters  measuring  the  supply 
to  purely  domestic  consumers  in  San  Francisco.  50.804  are 
five-eighths. 

It    Is    the     writer's     present    opinion    that,     with    pressures 

of   say   42   lb,   on    the   average,   the   following   tabulation    can 

be   followed    In    selecting   meters    for   use    in    multiple-family 

houses,  subject  always  to  any  known  eccentricities  in  plumh- 

ing  fixtures,  or  other  features  of  the  house  requiring  special 

arrangements. 

Families.  Size  Meter,   ins. 

1-9  % 

10-14  % 

15-24 
25-40 


1 

1% 


Thirty-Five  Miles  of  Sevwers  to  Be  Laid  at  Akron,  O.— The 
city  of  Akron.  O,.  proposes  the  construction  of  3.5  miles  of 
sewers  between  July  1  and  the  end  of  the  year.  The  cost  is 
estimated  at  *]. 303,000. 


En  (/I  nee  ring  and  Contracting  fur  Aiiyu^l    11,   19W. 


1J7 


Commercial  Aspects  of  Water 
Storage  for  Power  Purposes* 

By    E.    B.    WALTHALL 

Axsistiint   litntral   ManaK'T  S;in  Joutiuin    lOullf.)    Utlhl  aiiU    I'ower 
Corporation. 

Stoii-Kf  may  be  c-lassiBed  under  tliri'e  (llfferent  lieutls, 
which  in  the  order  of  their  commercial  importance  are: 

First.  Seasonal  Storase — This  is  water  that  is  rcRularly 
impounded  yearly  during  the  seasons  of  high  runott  and 
abundant  steam  flow  and  released  during  the  low  water  sea- 
sons of  the  year. 

Second.  Cyclic  Storage — This  is  wateA  impounded  period- 
ically during  those  years  of  abnormal  precipitation  and  run- 
off and   that   Is   retained  at   some  length  and   released   during 
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Flo-    1 — Typical     Daily     Load    Curve    of    Utility     Having    Combined' 
Lighting.    Industrial    Power    and    Irrigation    Pumping     Load. 

the  low  water  seasons  of  abnormally  dry  years.  It  is  usually 
difflcult  to  find  sufficient  storage  capacity  in  connection  with 
any  development  to  allow  for  the  full  seasonal  storage  re- 
ijuirements  Where  extra  capacity  is  available  the  problem 
of  whether  or  not  It  should  be  developed  depends  upon  the 
relative  cost  of  steam  and  storage  per  annum,  considering 
the  frequency,  length  and  severity  of  periods  of  drouth  to 
be    expected. 

Third.  Fluctuating  Storage — This  is  water  impounded  dally, 
usually  in  comparatively  small  reservoirs  or  forebays  during 
the  hours  of  low  load  on  the  generating  plant  and  released 
during  the  peak  load. 

Seasonal  and  cyclic  storage  may  be  created  and  have  for 
Us  purpose  the  generation  of  electricity  exclusively,  or  it 
may  be  created  primarily  for  the  irrigation  of  lands  and  inci- 
dentally the  generation  of  electricity  as  a  byproduct. 

The  storage  of  water  primarily  for  irrigation  purposes 
and  the  generation  of  electricity  as  a  by-product  may  be 
located  almost  without  regard  for  elevation  but  with  every 
regard  for  drainage  area  and  its  attendant  runoff.  However, 
the  storage  of  wr.ter  for  power  purposes  must  be  carefully 
and  accurately  located  by  an  extensive  investigation  and 
every  consideration  given  to  both  elevation  and  runoff. 

Storage  at  extremely  low  levels  results  in  a  small  avail- 
able head  and  low  kilowatt-hour  value  per  acre-foot  of  water 
stored  when  compared  with  the  cost  of  creating  that  storage. 
Storage  at  extremely  high  levels  results  in  a  large  available 
head  and  a  high  kilowatt-hour  value  per  acre-fool  of  water 
stored,  but  usually  the  drainage  area  controlled  and  the 
water  supply  is  so  limited  and  restricted  as  to  not  warrant 
the  expense  of  creating  the  storage.  However,  at  some 
point  between  the  two  extremes  there  will  be  found  storage 
thai  can  be  economically  developed  and  which  will  have  a 
satisfactory  head,  together  with  a  drainage  tributary  to  It 
that  will  furnish  a  suitable  and  adequate  supply  of  water. 

Use  of  Fluctuating  Storage  for  Combined  Power  and  Irrl- 
ciation  Pumping  Purposes. —  Figure  1.  illusirative  of  the  use 
of  fluctiiatin;.-  storace.  is  a  typical  "Daily  Load  Curve"  of  a 
utility  serving  a  combined  lighting,  industrial  power  and 
irrigation  pumping  load  during  the  season  when  the  irriga- 
tion pumping  load  reaches  its  highest  point.  This  load  Is 
quite  uniform  throughout  the  24-hour  period,  as  In  Indicated 
by  the  resulting  high  load  factor  of  88.6  per  cent.  Most 
of  the  power  companies,  however,  experience  a  much  greater 
and  more  sudden  variation  in  load  conditions.  It  will  be 
noticed   that  even   with   this  load   the  daily   fluctuation   is  a 


very  large  percentage  of  the  peak  load  carried.  These  sud- 
den variations  in  load  must  either  be  taken  care  of  by  u 
steam  plant  or  storage  must  be  provided  at  or  very  near  the 
head  of  the   hydro   plant    penstock 

The  ideal  condition  for  economy,  for  high  head  plants 
with  considerable  length  of  conduit,  would  be  to  have  an 
average  ditch  or  uniform  amount  of  water  flowing  at  all 
times  with  sutllclent  storage  in  the  forebay  at  the  head  of 
the  penstock  to  take  care  of  the  dally  tluctuallons.  This* 
is  not  often  possible,  however,  on  account  of  the  physical 
conditions  surrounding  the  point  at  which  the  conduit  line 
must  be  terminated  and  the  penstock  begun.  Where  the 
pressure  conduit  leads  directly  from  a  large  storage  reservoir, 
no  additional   fluctuating   storage   is  necessary. 

Theoretical  considerations  of  economy  will  show  that  cer- 
tain portions  of  the  fluctuating  load  should  be  taken  care  of 
by  steam  on  any  system.  The  curve  of  "Duration  of  l/oad."  Fig. 
-.  shows  that  only  a  very  few  kilowatt-hours  are  turned  out 
at  the  highest  load.  As  steam  plants  cost  less  per  kilowatt 
of  installation  than  hydro  plants,  steam  capacity  should  be 
installed  down  to  the  point  where  the  annual  cost  per  kilo- 
watt of  steam  fixed  charges,  plus  operating  expense  and  fuel. 
Is  just  equal  to  the  fixed  charges  and  operating  expenses  per 
kilowatt  of  hydro  capacity 

How  to  Get  Best  Results  from  Use  of  Seasonable  Storage, — 
Figure  3,  illustrative  of  the  use  of  seasonal  storage,  shows  a 
curve  of  typical  natural  stream  flow  output  and  one  of  a 
typical  load  crossing  at  the  end  of  the  high  runoff  season. 
Hoth  curves  i.re  expressed  in  average  monthly  kilowatts,  that 
Is.  the  kilowatt-hour  output  for  the  month  divided  by  the 
numler  of  hours  in  the  month.  The  area  between  the  curves 
after  crossing  represents  the  kilowatt-hours  which  must 
come  from  storage  or  from  steam. 

The  maximum  peaks  for  the  month  are  shown  in  the  upper 
curve  of  the  chart.  The  maximum  distance  between  the  line 
indicating  the  hydro  output  from  natural  flow,  and  the  peak 
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Fig.   2 — Duration    of    Load    Curve. 

load  line  represents  the  minimum  steam  capacity  needed  if 
no  storage  Is  provided.  Reserves  of  steam  capacity  above 
this  theoretical  minimum  must  be  provided  if  continuous 
service  is  to  be  assured,  but  even  a  comparatively  small 
storage  will  eliminate  the  necessity  for  installing  this  addi- 
tional steam  reserve,  as  stored  water  may  be  used  while  the 
steam   plants  are  shut  down  for  repairs. 

In  general  It  may  be  said  that  seasonal  storage  is  necessary 
to  the  full  economic  usefulness  of  high  head  mountain  plants 
and  that  if  sites  are  available,  storage  should  be  provided  so 
long  as  the  average  cost  per  unit  of  output  from  storage, 
Including  fixed  charges  on  the  investment,  is  less  than  the 
average  output  cost  from  steam. 

The  rates  of  any  electric  utility  must  yield  sufficient  in- 
come to  pay  all  operating  expenses,  including  the  fixed 
charges  such  as  interest  and  depreciation  on  the  invest- 
ment. The  Investment  in  storage  reservoirs  and  the  cost  of 
operating  them  has  a  very  decided  bearing  on  the  rates  which 
the  company  should  charge.  By  the  installation  of  storage 
the  companies  operating  in  regions  where  high  head  plants 
are  installed  on  comparatively  small  streams  with  consider- 
able fluctuation  in  runoff,  will  be  able  to  carry  very  much 
greater  loads  throughout  the  year  than  would  be  the  case  if 
stomge  were  not  available. 

Charges    for    Storage. —  In    the    case   of   the    typical    annual 
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curve  o£  load  and  output  from  natural  stream  flow,  the  utility 
Is  able  to  take  care  of  the  load  during  the  latter  part  of 
the  year  by  using  water  from  storage  reservoirs  now  pro- 
vided. This  means  that  it  can  carry  practically  twice  the 
load  with  its  installation  that  it  could  carry  if  no  storage 
were  provided.  Of  course,  if  no  storage  were  provided,  it 
would  not  be  economy  to  install  hydroelectric  equipment 
much  above  the  low  water  capacity  of  the  stream.  The  cost 
of  interest,  depreciation,  etc.,  on  storage  reservoirs  must  be 
distributed  over  the  income  to  be  received  from  all  con- 
sumers, although  many  may  not  directly  benefit  from  it,  for 
the  reason  that  their  load  is  taken  up  by  the  base  water 
powers  or  comes  at  seasons  when  the  storage  is  not  being 
used. 

In  figuring  rates  on  the  cost  of  service  basis,  the  costs  are 
usually  pro-rated  among  classes  of  consumers  on  the  basis 
of  the  demand  of  the  class  on  the  system,  kilowatt-hour 
consumption  of  the  class,  and  the  number  of  consumers  in 


are  interrupted  near  the  hydroelectric  power  house.  It  may 
be  economy  to  install  steam  capacity  to  carry  a  portion  of 
the  load  which  might  be  carried  by  storage  where  the  storage 
sites  cannot  be  developed  at  or  nearly  at  normal  cost. 


\  _ 

^ ^ 

^        -A 

H~ 

1 

^\ 

/ 

1 

1 

N 

^, 

..^^ 

pii                     ^ 

I— 

e! 

2 

XXiQQ 

— "M 





• 

• 

1 
1 

1 

^ 

^ 

-'  -rtual 

o^ 

:,jr^. 

J 





3 

VyJ  S 

1 1) 

[  1 

T^Tf 

„,  Lo 

>y 

Str 

tarn  . 

ym 

Jm^ 

r,t 

Mmr 

*pr 

M^ 

Jun 

J.,1 

-«„y 

S.p 

Oct 

Vo^ 

Dmc 

Fig.  3 — Illustration  of  Use  of  Seasonal  Storage. 

the  class.  This  raises  the  point  of  whether  or  not  the  fixed 
charges  on  investment  in  storage  are  demand  costs  or  should 
be  proportioned  in  accordance  with  the  amount  of  energy 
used.     There  are  logical  arguments  for  both. 

Most  utilities  operating  plants  backed  by  storage  would 
not  be  able  to  carry  the  load  they  do  carry  throughout  the 
year  without  the  storage  which  has  been  provided.  Hence 
It  may  be  said  that  the  charges  for  storage  should  be  pro- 
portioned to  the  demand  on  the  system.  On  the  other  hand, 
the  company  having  a  low  load  factor  and  a  comparatively 
high  demand,  would  be  able  to  operate;  throughout  the  year 
with  much  less  storage  than  a  company  which  had  a  very 
high  load  factor.  Either  basis  might  be  used  and  the  con- 
ditions of  the  case  under  investigation  should  determine 
which  is  to  be  u.sed. 

Advantages  of  Large  Fluctuating  Storage  Capacit/, — A 
hydroelectric  development  with  a  large  fluctuating  storage 
capacity  is  in  a  position  to  carry  its  load  through  consider- 
able periods  of  time  without  a  supply  of  water  being  brought 
to  the  power  plant,  hence  it  may  be  possible  to  carry  the 
load  right  through  such  Interruptions  as  those  due  to  breaks 
in  ditches,  flumes,  etc.  The  water  available  at  the  head  of 
the  penstock  enables  the  plant  to  take  the  fluctuations  in 
load  without  in  any  way  endangering  the  penstock. 

A  hydroelectric  development  with  a  considerable  storage 
of  water  available  can  feel  fairly  sure  of  its  ability  to  carry 
Us  load  through  the  low  water  season  of  the  year,  and  can 
reasonably  assure  its  consumers  practically  continuous  ser- 
vice, barring  Interruptions  due  to  line  and  other  electrical 
troubles  which  do  not  depend  upon  the  water  supply. 

It  will  generally  be  found  necessary,  however,  to  install 
steam  capacity  as  a  reserve  In  connection  with  the  opera- 
tion of  any  hydroelectric  development  if  Its  load  approaches 
its  capacity.  In  order  to  be  in  a  position  to  give  service  of 
the  reliability  now  generally  demanded. 

It  Is  customary  to  locate  these  plants  at  or  near  centers 
of  distribution  so  that  they  may  be  between  the  usual  trans- 
mission line  troubles  and  the  point  where  the  energy  is  to  be 
used.  If  the  steam  plant  Is  located  In  a  different  part  of 
the  gystem  from  the  hydroelectric  plant.  It  Is  also  possible 
to  give  service  over  a  great  part  of  the  system  when  llnea 


The  Quebec  System  of  Long  Dis- 
tance Laboratory  Control  of 
Water  Supplies 

For  the  past  two  years  the  Quebec  Provincial  Board  of 
Health  has  been  using  a  system  of  "long  distance"  labora- 
tory control  of  water  supply.  Under  this  scheme  daily  ship- 
ments of  samples  of  water  were  sent  by  mail  to  the  laboratory 
of  the  board  for  the  determination  of  the  presence  of  B. 
Coli.  The  plan  was  described  by  Mr.  Mac  H.  McCrady, 
Chemist  and  Bacteriologist  of  the  Board  of  Health,  in  a 
paper  presented  at  the  recent  convention  of  the  American 
Waterworks  Association.     An  cibstract  of  the  paper  follows: 

Method  of  Sampling  and  Mailing  Water. — Lots  of  20  or  30 
small  mailing  cases  are  ^;hipped  by  the  laboratory  to  the 
town  for  which  the  water  supply  is  to  be  examined.  Each 
mailing  case  contains  4  cork-stoppered  glass  tubes,  grad- 
uated at  7  c.c,  and  containing  2  c.c.  of  concentrated  me- 
dium. Every  day  the  4  tubes  of  one  case  are  filled  to  the 
mark  by  the  sample  collector  with  the  water  to  be  tested, 
each  tube  thus  containing  5  c.c.  of  sample,  and  the  case  Is 
mailed  to  the  laboratory.  At  the  laboratory  a  small  inverted 
vial  is  placed  in  each  tube,  the  tube  tipped  in  order  to  fill 
this  vial,  and  the  whole  then  incubated  at  37  C.  in  the  usual 
manner,  results  being  noted  after  24  and  48  hours'  incuba- 
tion. Further  identification,  in  case  of  positive  results,  may 
be  practiced   if  required. 

Advantages  of  the  Method. — The  following  features  of  this 
mailing  method  are  worth  noting:  (a)  The  outfits  are  In- 
expensive, for  the  cases,  tubes,  vials,  etc.,  are  all  of  stand- 
ard size,  and  are  readily  prepared  for  use  by  laboratory  as- 
sistants, (b)  Time  ef  transit  is  reduced  to  a  minimum,  for 
the  excellent  service  of  the  mails  is  utilized,  (c)  Cost  of 
shipment  is  extremely  small,  for  the  case  goes  through  the 
mail  for  the  insignificant  postage  cost  of  3  ct.,  under  the 
classification  of  "sample."  (d)  The  very  little  labor  en- 
tailed in  collection  of  samples  ensures  a  surprising  regularity 
in  such  collection,  and  renders  it  possible  to  enlist  the  serv- 
ices of  any  physician  or  municipal  officer  for  this   purpose. 

(e)  Check  samples  from  the  same  town  may  be  multiplied. 

(f)  At  the  laboratory  a  large  number  of  cases  may  be  re- 
ceived each  day  for  they  may  be  handled  at  the  rate  of 
about  one  per  minute,  (g)  A  day  is  often  gained  in  obtain- 
ing results  by  this  method  as  compared  with  ordinary  bot- 
tle samples,  for,  because  of  multiplication  of  the  organisms 
during  transit,  ultimately  positive  tubes  are  usually  positive 
after  one  day  of  incubation,  (h)  Each  day's  result  is  quan- 
titive,  for  the  case  contains  four  samples  of  h  c.c.  each,  and 
the  total  of  20  c.c.  permits  a  fairly  complete  test  for  B.  coli. 
(i)  Breakage  in  the  mails  is  an  insignificant  item,  and  even 
when,  as  has  happened  once  or  twice  in  our  experience,  four 
tubes  were  broken,  there  was  no  evidence  of  leakage  or 
stain  on  the  outside  of  the  case,  for  the  liquid  is  readily  ab- 
sorbed by  the  paper  packing,  fj)  Overgrowth  of  B.  coli  by 
other  organisms  in  transit  does  not  appear  to  be  an  Impor- 
tant factor.  Occasionally  we  have  received  a  case  which 
had  been  held  four  or  five  days,  and  yet  fermentation  of  an 
apparently  normal  character  proceeded  upon  incubation. 

So  far  as  we  have  been  able  to  judge  from  many  control 
bottle  samples  and  from  two  or  three  more  extensive  com- 
parisons in  the  laboratory,  this  mailing  method  appears  to 
be  quite  trustworthy,  and  although  results  from  it  may  not 
be  so  satisfactory  or  complete  as  those  obtained  from  bot- 
tle samples  collected  in  the  usual  manner,  its  inexpensive- 
ness  and  general  applicability  have  demonstrated  its  utility. 

In  the  province  of  Quebec  this  system  of  sampling  has 
been  employed  for  a  variety  of  purposes,  but  particularly  In 
long-distance  control  of  purification  plants  It  has  been  of 
the  greatest  service.  It  is  the  practice  to  post,  every  day, 
In  the  chart  In  the  ofl^ce  of  the  sanitary  engineer  who  ia 
charged  with  the  supervision  of  these  plants,  the  results  ob- 
tained. Possession  of  such  a  dally  record  permits  concen- 
tration of  attention  on  those  plants  which  are  really  in  need 
of  improvement,  and  in  the  case  of  Isolated  unsatisfactory 
results,   a   telephone   communication   followed,   if  necessary. 
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by  a  personal  visit  to  the  plant  In  .uestlon,  serves  not  onlv 
to  frequentlj-  discover  failures  in  tt  ■  mechanical  equipment, 
but  alco  to  maintain  a  lively  interes  in  the  part  of  the  opera- 
tor, an  interest  further  stimulated  oy  receipt  of  a  weekly 
statement  of  the  results  obtained. 

To  date,  the  laboratory  for  thi^  |)rovlnce  has  examined 
over  IS.OOO  tubes  of  water  sent  u.  rough  the  mails.  These 
samples  have,  in  the  main,  come  from  15  or  20  different  puri- 
fication plants.  Now  that  further  ^applies  of  mulling  cases 
are  obtainable,  it  is  intended  to  exi'-nd  this  service  to  other 
plants  in  the  province. 

Two  years  of  experience  with  this  metho<l  of  samplinR 
and  analysis  have  proved  it  to  be  extremely  simple  and  prac- 
ticable, and  the  writer  believes  thut  it  supplements,  effec- 
tively and  satisfactorily,  the  more  infretjuent  examination 
of  the  bottle  samples  usually  employed  for  long-distance 
bacteriological  control  of  water  supplies. 

Equipment  and  Manipulation. — The  mailing  case  is  a  metal 
can.  lined  with  paper  board,  with  screw  top,  O.  D.  2'4  in., 
length  3'4  in.,  supplied  by  Improved  Mailing  Case  Co.,  of 
New  York:  extra  paper  inserts  in  cover  and  bottom  to  ab- 
sorb liquid  in  case  of  breakage;  partition  of  double-faced 
corrugated  straw-board  to  divide  tho  can  into  four  compart 
raents.  The  paper-box  manufacturer  who  supplies  this  board 
cuts  it  into  rectangles  2x3>«  in.,  and  laboratory  assistants 
cut  and  fit  the  rectangles  to  make  the  partitions.  Cans  and 
covers  are  sterilized  before  use  by  dry  heat  in  the  usual 
manner. 

The  specimen  tubes  (shell-vials^  are  flat  boiioni,  .'Jtraigh' 
wall.  O.  D.  %  in.,  length  2"b  in.,  are  graduated  with  a  mark 
at  7  c.e.  This  is  done  with  a  pipette,  the  meniscus  is  marked 
with  a  wax  pencil,  and  with  a  small  tile  wet  with  water,  a 
cut  of  about  Vi  in.  in  length  is  made  in  the  glass  at  the 
pencil  mark.  The  tube  will  not  break  at  this  mark  upon 
sterilization. 

The  concentrated  medium  may  be  any  that  the  laboratory 
may  elect,  but  so  constituted  that  the  2  c.e.  of  it  when  added 
to  5  c.e.  of  water  sample,  will  give  the  required  concentra- 
tion of  mix. 

The  tubes  are  placed  in  a  zinc  rack  holding  about  48  tubes. 
and  2  c.e.  of  the  concentrated  medium  is  placed,  by  means 
of  a  pipette,  into  each  tube.  First-class  cork  stoppers  are 
then  fitted  into  the  tubes,  rather  loosely  to  avoid  their  blow- 
ing out  upon  st.Tilizatlon.  Corks  are  of  the  long  form,  which 
when  thrust  home,  will  project  about  %  in.  beyond  the  tube. 
A  deep  zinc  box  cover  is  then  placed  over  the  rack  to  keep, 
by  its  weight,  the  corks  in  the  tubes,  and  to  protect  the 
tubes  from  undue  contamination.  The  whole  is  then  steril 
Ized  in  the  autoclave. 

After  sterilization,  the  cover  being  removed,  each  cork  is 
firmly  thrust  into  Its  tube,  and  the  tube  placed  into  its  com- 
partment in  the  mailing  case.  When  the  case  contains  itj 
four  tubes,  the  cover  is  screwed  on.  and  the  label  affixed  to 
the  body  of  the  case.  This  label  is  printed  with  the  ad- 
dress of  the  laboratory,  the  word  "Sample"  to  place  it  in 
the  proptr  postal  classification,  and  the  word  "Date,"  after 
which  the  sample  collector  Is  to  write  the  date  of  collec- 
tion of  samples 

When  shipping  a  lot  of  cases  to  a  town,  a  number  or  group 
of  letters  for  that  town  is  stamped  on  the  label  in  order  to 
identify  the  case  upon  its  return  to  the  laboratory. 

The  sample-collector,  with  the  usual  precautions,  fills  each 
of  the  four  tubes  of  a  case  with  water  to  the  mark  on  tho 
tube,  writes  the  date  of  sampling  on  the  label,  and  affixes  a 
3-ct.  stamp. 

The  case  Is  identified  at  the  laboratory  by  the  number  or 
group  of  letters  on  the  label,  and  the  date  of  collection  and 
of  receipt  noted  on  the  record  sheet.  Each  tube  is  removed 
from  the  case,  its  cork  stopper  withdrawn,  and  a  small  vial 
or  specimen  tube.  O.  D.  M  in.,  length  2  in.,  is  inserted,  in- 
verted, into  the  tube.  These  vials  are  contained  in  a  beaker, 
covered  with  a  Petri  dish,  the  whole  having  been  prerlously 
sterilized.  The  vials  are  taken  from  the  beaker  with  flamed 
tweezers.  The  cork  is  then  replaced,  the  tube  tipped  so  that 
the  small  vial  is  filled  with  the  liquid  in  the  tube,  and  the 
tube  then  placed  in  a  wooden  rack,  which  consists  of  a  block 
12  by  3  by  1  in.  thick,  containing  four  groups  of  four  holes 
each.  The  four  tubes  from  the  case  go  into  the  holes  of 
one  of  these  groups,  and  the  day  of  collection  and  day  of 
receipt  are  written  in  pencil  on  the  wood  near  this  group 
of  tubes.     Each  town  from  which  samples  are  received  has 


its  Oivn  rack,  permanently  labelled.  The  rack  is  then  placed 
in  the  37  C.  Incubator. 

Results  are  read  after  24  and  again  after  48  hours.  At 
least  10  per  cent  of  gas  is  required  for  a  positive  result,  as 
It  is  difficult  to  remove  every  last  small  bubble  from  the 
vial  when  the  latter  Is  inserted  into  tho  tube 

The  record  form  used  by  this  laboratory  ia  the  following: 

June.  1S2U, 

Sherbrooke.  Sorel, 

12     12  12     0     0 

2     4     0     0  2     3     11 

Frouj  the  above  record,  a  case  received  from  Sherbrooke 
on  June  2,  samples  having  been  collected  on  June  1,  had  1 
tube  positive  after  24  hours'  incubation,  and  2  tubes  positive 
after  48  hours'  incubation.  Case  sent  on  Juno  2,  and  re- 
ceived June  4,  had  no  tubes  positive  after  either  24  or  48 
hours'  incubation. 

The  range  of  numbers  of  B.  coll  corresponding  to  results 
obtained    with    four,    three,    etc.,    tubes   of    5    c.e.    of   sample 
each,  Is  shown  below   (as  probable  numbers  of  B.  coll): 
4  tubes.  3  tubes. 

B.  coll  per  B.  colt  por 

Positives.   100  c.e.  Positives.    100  c.e. 

0/4  0  0/3  0 

1'4  6  1,'3  » 

2 '4  14  2 '3  22 

3 '4  28  3/3  28  considered 

4  '4  32  considered  as  a  3/4 

ail  n  4/5  result,  at  least, 

result,  at  least. 
2  tubes.  1  tube. 

B.  coll  per  B.  coll  per 

Positives.   100  e.c.  Positives.   100  c.e. 

0  0/10 


1.'2 
2/2 
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Reducing   Waste   of  Water   by 
Railways 

It  is  estimated  that  the  railroads  of  the  United  States  use 
900.000.noo.noo  gal.  of  water  per  year,  one-fourth  of  which 
i.«;  purchased  from  private  or  municipal  water  plants,  and 
which  undoubtedly  represents  no  inconsiderable  portion  of 
the  water  purchased  by  these  plants.  It  has  been  esti- 
mated that  20  per  cent  of  the  water  used  by  the  railroads 
is  wasted.  It  this  estimate  is  correct  we  have  180,000.000.- 
000  gal.  of  water  pumped  per  year  for  no  purpose  other  than 
to  increase  the  expense  of  railroad  operation  and  burden 
the  pumping  plants  with  an  additional  load.  Using  the 
figure  of  25  lb.  of  coal  for  each  1.000  gal.  of  water  pumped, 
the  waste  requires  the  consumption  of  2.230,000  tons  of  coal, 
or  more  than  6,000  tons  per  day,  and  no  doubt  the  part  that 
this  waste  plays  in  the  expense  for  additions  to  power  and 
rumpiiig  equipment  would,  in  comparison,  make  the  coal 
bill  look  insignificant.  The  above  figures  from  a  paper  by 
C.  R.  Knowles.  Superintendent  of  Water  Service  for  the 
Illinois  Central  R.  R.,  presented  at  the  National  Conven- 
tion of  the  American  Waterworks  .Association  indicate  the 
importance  of  tho  railroad  water  waste  problem.  In  his 
paper,  an  abstract  of  which  follows.  Mr.  Knowles.  describes 
the  various  measures  taken  by  the  railroads  for  preventing 
this   waste. 

The  duties  of  a  city  water  works  manager  and  the  duties 
of  a  superintendent  of  railway  water  service  are  parallel. 
They  concern  the  economical  production  of  water  adequate 
in  quantity  and  satisfactory  in  quality.  There  is  the  differ- 
ence, however,  that  the  manager  of  the  private  or  municipal 
water  works  Is  in  constant  touch  with  his  plant  or  plants 
and  has  direct  supervision  of  their  operation,  while  the 
plants  on  a  railway  system  may  be  scattered  over  half  u 
continent,  and  are  subject  to  the  varying  conditions  peculiar 
tc  the  territory  In  which  they  may  be  located.  Consequently, 
some  of  the  problems  encountered  In  the  prevention  of 
water  waste  on  railroads  may  be  novel  to  the  city  water 
works   man. 

Water  Waste  Campaign  of  Illinois  Central  R.  R. — The 
writer  has  been  conducting  a  water  waste  campaign  on  the 
Illinois  Central  R.  R.  system  for  the  past  5  years,  endeavor- 
ing to  impress  upon  officers  and  employes  the  value  of 
water  and  the  Importance  of  water  waste  prevention.  It 
Is  very  gratifying  to  be  able  to  report  that  this  campaign 
has  resulted  In  a  material  reduction  in  the  waste  and  un- 
necessary use  of  water. 

The  total  consumption  of  water  on  the  Illinois  Central 
system  for  the  past  5  years,  divided  between  water  pumped 
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by  company  forces  and  water  obtained  from  an  outside  sup 
ply  is  shown  on  the  following  table: 


Company  plants 
Gal. 

1<»15       15.300.000.000 

1*16     15.in0.000.000 

1Q17     14.000.000.000 

IQIS     14.140,247.000 

1919  12,967.2C0.00O 


Outside  supply 
Gal. 
2.986.000.01)0 
2.S44.000.00O 
2. "54.000. OiW 
2.771.674.000 
2.655.740,000 


Total 
Gal. 
1S.2SG.O0O.000 
17. 9S4. 000,000 
16.754,000.000 
16.911. '.'21 .0111) 
15.622.000.000 


It  will  be  noted  that  the  consumption  in  1919  was  2.6G1,- 
000  000  gal.  less  than  1915.  while  the  average  reduction  for 
the'  S-vear  period  is  1.468,019.750  gal.  During  the  above- 
mentioned  period  there  was  an  increase  of  over  20  per  cent 
in  tonnage  handled,  which  would  indicate  that  a  still  greater 
reduction  was  made  in  the  waste  of  water  than  is  shown 
bv   the   above   table.  ,.  ,    o    >, 

'The  reduction  in  waste  of  water  was  accomplished  by 
fiequent  water  surveys  at  all  points  on  the  system,  vary- 
ing from  an  investigation  of  a  single  hydrant  at  an  outlyina: 
station  requiring  only   10  or  15  minutes'  time,  to  an  mvesti- 


Waste  of  Water  In  Filling   Locomotive  Tanks, 
gation   of   the    water   supply    at   large    terminals,    some! imps 
requiring  several   days. 

At  a  large  southern  terminal,  a  request  had  been  matt. 
for  authority  to  expend  approximately  $20,000  tor  new 
pumps  and  pipe  lines,  the  request  being  based  upon  the  a:^- 
sumpt.on  that  the  old  pumps  and  pipe  lines  were  too  sma.l 
to  furnish  sufficient  water.  A  water  waste  survey  disclosed 
the  fact  that  40  per  cent  of  the  water  pumped  was  being 
wasted  When  these  conditions  were  corrected  there  was 
no  difficulty  in  providing  all  the  water  required  without 
anv  expenditure  for  addiMonal   einiipment. 

How  Water  Consumption  In  Office  Building  Was  Reduced. 
—The  consumption  of  water  at  a  large  office  building  usel 
for  general  railway  purposes,  had  increased  to  approximately 
S  000  000  gal.  per  month,  and  as  this  consumption  appeared 
excessive,  a  water  waste  survey  was  made,  with  the  resul' 
that  the  consumption  was  cut  to  approximately  2.000.000 
gal.  per  month,  a  decrease  of  75  per  cent.  The  conditions 
at  this  point  were  due  to  general  waste  of  water  througli 
almost  every  water  facility  in  the  building.  For  example. 
the  controlling  valves  on  the  boiler  feed  water  heater  wer? 
not  operating  properly,  allowing  unlimited  quantities  of 
water  to  pass  through  the  heater  to  the  bilge  tanks  where 
U  was  being  pumped  by  an  electric  bilge  pump  to  the  sewer. 
this   waste  causing   three  distinct  losses. 

1.  The  cost  of  furnishing  the  water; 

2.  The  loss  of  the  coal  required  to  heat  the  water  which 
at  the  time  the  investigation  was  made  was  estimated  ta 
he   the  equivalent   of   250   B.H.P.; 

3.  An  additional  loss  of  electric  current  required  to  pump 
the  water  from  the  bssement  level  to  the  city  sewer.  th.> 
bilge  pump  operating  every  50  seconds  at  the  time  the  in- 
vestigation was  made. 

The  urinal  tanks.  IS  In  number,  were  found  to  be,  flush- 
ine  at  intervals  of  from  50  second«  to  1  minute  and  10  sec- 
onds. The.se  tanks  were  of  the  3-sa1.  flush  tvpe.  prohabl" 
2.OOO.O0O  gal.  of  the  water  being  use-l  throueh  these  urinals. 
The  controlling  valves  to  the  house  tanks  were  in  bad  order, 
and  the  overflow  from  these  tanks  to  the  sewer  was  prac- 
tically constant.  Tn  addition  to  these  large  wastes  there 
were  a  number  of  minor  wastes  of  hot  and  cold  water  in 
the  restaurant   and   other  places  in  the  building. 


Waste  Prevention  at  Engine  Terminal. — At  a  large  engiuo 
terminal  in  the  Middle  West,  the  automatic  valves  control- 
ling the  water  supplied  to  a  large  hot  water  boiler  washing 
system  were  found  inoperative,  the  consumption  of  water 
through  the  boiler  washing  system  amounting  to  300.000 
gal.  per  day.  Upon  repairing  and  adjusting  the  valves,  the 
consumption  decreased  immediately,  and  the  daily  consump- 
tion at  the  present  time  is  approximately  60.000  gal.,  a  sav- 
ing of  80  per  cent  of  the  water  formerly  used. 

At  another  point,  the  consumption  was  decreased  nearly 
3.000.000  gal.  per  month  by  adjusting  and  repairing  auto- 
matic valves  controlling  water  supplied  to  a  boiler  feed 
water  heater  and  boiler  washing  system.  In  this  particular 
instance,  the  saving  in  heat  applied  to  the  water  wasted 
was  in  excess  of  the  cost  of  the  water. 

Numberless  other  instances  could  be  cited  where  material 
economies  in  the  use  of  water  have  been  effected  through 
these  water  waste  surveys,  those  quoted  above  being  merely 
given  as  examples.  The  favorable  results  of  our  efforts 
towards  prevention  of  water  waste  have  not  been  easily  ob- 
tained, as  it  is  extremely  difficult  to  convince  the  average 
railroad  employe  that  he  should  exercise  care  in  the  use  ot 
water,  since  he  cannot  understand  why  one  should  worry 
about  water  with  innumerable  lakes  and  rivers  on  and  ad- 
joining the  right-of-way.  He  cannot  appreciate  the  fact 
that  costly  pumping  stations,  reservoirs,  water  softening 
plants,  storage  tanks  and  pipe  lines  are  necessary  to  de- 
liver the  water  to  the  point  of  use. 

Why  Waterworks  Operator  Should  Be  Interested  in  Pre- 
venting Waste  Where  System  Is  Metered.— 1  have  been 
asked  why  the  city  water  works  manager  should  be  inter- 
ested in  water-waste  prevention  where  the  water  was  sup- 
plied through  meter,  and  the  cost  of  such  waste  billed 
against  the  consumer? 

In  the  first  place,  it  is  to  the  interests  of  all  public  officers 
to  prevent  waste  in  any  form  as  their  interests  are  not  lim- 
ited to  the  individual,  but  to  the  community  as  a  whole. 
They  recognize  it  as  their  duty  to  lead  in  campaigns  for  the 
elimination  of  waste  in  all  forms,  as  the  creation  of  waste 
benefits  no  one  and  adds  nothing  to  the  wealth  of  the  coun- 
try, institution  or  the  individual.  The  city  water  works 
manager  realizing'  his  duty  to  the  public  good  in  his  efforts 
to  eliminate  waste  does  not  stop  to  question  whether  thi? 
waste  goes  to  make  a  part  of  his  revenue  or  not.  While 
there  may  be  some  instances  where  a  waste  of  water  woull 
increase    the    revenue    of    the    water    company    without    ma- 


Water    Waste    In    Cu.ii.li     lard, 

terially  affecting  the  operation  of  the  plant,  unlicensed 
waste  on  the  part  of  one  consumer  jeopardizes  the  supplv 
to  others,  and,  injustice  to  all.  waste  cannot  be  tolerate! 
whether  the  waster  pays  for  it  or  not.  The  water  company 
cannot  afford  to  encourage  water  waste,  even  by  metered 
consumers  on  account  of  the  example  set  to  those  who  ar- 
not  metered,  and  have  no  interest  in  keeping  down  the  con 
sumption.  Excessive  waste  such  as  might  occur  with  a 
large  consumer  such  as  a  railroad  company  causes  a  great 
fluctuation  in  the  demand.  While  1.000.000  gal.  a  day.  mor" 
or  less,  would  make  but  little  difference  with  a  plant  pumi) 
ing  100.000.000  gal.  or  so  per  day.  it  would  create  a  serious 
condition  with  many  smaller  plants,  and,  doubtless,  in  many 
places  the  correction  of  waste  and  unnecessary  consump 
tion  would  eliminate  the  necessity  of  expenditures  and  ad- 
ditional pumping  equipment  and  distribution  .system— a  se- 
rious matter  under  present   material  and   labor  conditions. 

The  heavy  migration  to  the  cities  in  recent  yea.-s  has  in 
creased  the"  urban  population  and  the  demand  for  water  for 
''"•^-estic  purposes  to  such  an  extent,  that  many  water  plants 
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are  fuciiig  expenditures  for  addilloi  .[  capacity  at  a  tliu*> 
wlieu  it  is  extremely  expensive  and  utticult  to  niuke  such 
extension.  The  reduction  of  waste  .•.  til  undoubtedly  post- 
pone these  extensions  until  conditii'us  return  more  nearly 
to  normal. 

A  writer  in  'Engiiieerins;  and  Coi.tiactinK"  calls  altentloi. 
to  the  enoriuous  waste  of  water  by  .iie  of  the  larKest  cltle.* 
in  the  world  and  goes  to  show  that  ;li.'  prevention  of  waste 
through  installing  meters  at  a  cost  «.f  Jl.l.OOO.OOd  would  save 
an  investment  of  $y4.000.000  for  ad<htional  equipment,  not 
to  mention  a  saving  of  J69.000.000  in  coal,  wages  aud  re- 
pairs. 

As  the  equipment  and  appliances  used  In  modem  water 
works  have  increased  in  cost  50  to  ^".00  per  cent  there  is  no 
question  that  many  water  works  plants  are  overworking 
their  power  houses  to  supply  water  to  be  wasted,  and  tha*. 
many  requests  for  appropriations  are  the  direct  result  of 
waste  beyond  the  control  of  the  water  works  manager. 

Many  of  the  cities  supply  water  at  sliding  rates,  giving  the 
large  long-hour  consumer  the  benefit  of  the  low  rates.  As 
the  railways  are  large  consumers,  the  water  which  they 
naste  Is  nearly  all  furnished  at  the  lowest  rates,  rates  vleld- 
Ing  a  comparatively  small  net  profit  to  the  water  work-i 
company.  If  this  water  were  made  available  for  distribu- 
tion to  a  large  number  of  small  consumers  the  net  revenue 
would  be  increased  materially,  thus  benefiting  both  the  rail- 
road and  the  water  company. 


The'Groutina  of  Wells  in  Rock 
Formations 

B    W.  G.   KIRCHOFFER. 
.^^.initary  .ind  H^iiriuillr  Kni;ii"-er.  Madison.  Wis. 

The  wells  discussed  here  are  those  that  are  drilled  and  re 
ceive  their  water  from  a  rock  formation,  and  may  be  either 
tleep  or  shallow.  The  reasons  for  grouting  wells  in  the  man- 
ner hereafter  described  are: 

Fir-*  Tn  save  the  head  of  the  flowing  wells  by  preventing 
I.  •   non-water   bearing   strata   or   through   openings 

li  !.K  made  by  rust. 

Second — To  protect  the  casing  of  either  non-flowing  or 
(toning  wells  from  decay  by  substituting  a  cement  mortar 
casing 

Thlid — To  prevent  the  water  from  becoming  polluted  by 
seepage  from  a  source  of  contamination  near  the  surface. 
which  perhaps  Is  the  most  important  of  all  and  warrants  tho 
extra  expense  incurred. 

Fourth — Cheaper  casings  can  be  used  as  they  ar.^  put  in 
only  to  support  the  loose  materials  above  the  rock  and  an  in- 
tf  rior  form  until  the  grout  is  set. 

This  process  can  be  used  on  either  new  or  old  wells,  'f 
•he  old  well  is  small  in  diameter  and  the  surface  of  the  rock 
or  other  non-caving  formation  is  near  the  surface,  the  wel! 
ran  be  reamed  to  a  size  sufficient  to  allow-  for  the  grout,  o"- 
the  .sire  of  the  well  may  be  reduced  by  inserting  a  smaller 
casing  properly  packed  at  the  bottom  to  provide  a  form  for 
the  cement  mortar. 

When  a  new  »-ell  Is  to  be  specified,  that  portion  of  the  well 
that  must  be  grouted  is  drilled  to  a  large  diameter,  say  12 
In.  to  20  in.,  and  to  a  depth  sufficient  to  prevent  leakage, 
teepage.  etc.  The  depth  to  be  grouted  Is  usually  predeter- 
mined by  a  knowledge  of  the  strata  and  should  best  be  at  or 
near  the  (op  of  the  water  bearing  formation  from  which  it  It 
desired  to  secure  the  water.  An  outside  casing  must  be  used 
wherf  materials  will  not  stand  long  enough  to  complete  thi-- 
work. 

The  sizf  of  the  hole  at  the  bottom  of  the  grout  should  b:» 
reduced  to  just  large  enough  to  receive  the  "liner."  which 
should  be  seated  firmly  in  the  rock  to  a  depth  of  at  least  2  f*. 
The  liner  can  be  made  of  any  grade  metal  sufficiently  strone 
to  withstand  handling  and  prevent  collapse.  The  top  of  both 
outside  and  inside  casing  should  reach  the  surface  of  the 
ground  or  to  the  point  where  the  water  is  to  be  taken.  In 
the  case  of  flowing  wells,  the  liner  may  be  used  as  the  dis- 
charge, or  suction  pipe  if  pumped,  and  directly  connected  to 
the  pump  or  horizontal  pipe.  A  space  between  the  two  cas- 
ing should  he  at  least  2  in.,  but  more  is  preferable. 

The  grouting  apparatus  consists  of  a  line  of  H4   in.  pipe. 


sutflclent  to  reach  within  10  ft.  of  the  bottom  of  the  space  ti 
be  grouted  K  hand  or  tank  pump  aud  a  half  barrel  or 
water-tight  bo.\  of  about  the  same  size.  The  m  In.  pipe  is 
hung  between  the  liner  and  the  outside  of  the  well,  and  so 
connected  that  It  can  be  readily  raised  as  the  filling  pro- 
presses.  The  I'emeni  grout  is  made  of  svch  cousistancy  so 
that  it  will  |>our  readily.  No  sand  is  added  while  the  pump 
is  in  use. 

The  dosing  box  or  barrel  is  placed  above  the  pump:  thus 
the  .suction  lift  is  eliminated,  and  for  that  reason  the  grout 
flows  much  more  readily.  The  water  In  the  well  should  not 
be  disturbed  during  grouting  as  any  difference  in  pressure 
might  cause  the  grout  to  flow  out  of  the  annular  space  be- 
tween the  casings  Into  the  well.  Tests  for  this  leakage 
should  be  n\ade  by  means  of  a  small  bucket  which  can  be 
made  of  *iln.  pipe.  6  In.  long,  let  down  in  the  well  opposite 
the  end  of  the  liner.  If  cement  is  getting  into  the  well,  the 
water  will  have  a  milky  appearance  when  brought  to  the  sur- 
face 

When  the  grouting  has  reached  a  point  near  enough  the 
surface  so  that  all  rock  crevices  are  surely  covered,  the 
grouting  may  consist  of  one-third  sand  and  two-thirds  cement. 
This  is  then  poured  In  place  or  pumped  into  the  pipe. 

At  Whitewater.  Wis.,  the  water  works  plant  has  two  deep 
wells.  No.  I.  97t>  ft.  deep  and  No.  2.  540  ft.  deep:  also  two 
shallow-  wells.  The  '.>T6-ft.  well  was  drilled  manv  years  ago 
and  when  completed  hoi  a  head  of  19  ft.  above  the  ground 
level.  It  then  flowed  21S  gal.  per  minute  into  a  reservoir  110 
ft.  in  diameter.  The  flow  gradually  decreased  until  it.  with 
the  two  shallow  wells,  flowed  only  1  in  in  depth  into  the 
reservoir  in  12  hours.  The  540-ft.  well  was  located  close  to 
Whitewater  Creek,  which  receives  the  drainage  from  the  city. 
The  rock  formation  came  near  the  surface  at  this  point  and 
was  very  badly  shattered. 

After  the  sewerage  system  was  constructed  and  before  the 
(iisposal  plant  was  completed.  No.  2  well  became  contami 
nated  to  a  marked  degree.  The  surface  of  the  St,  Peter-i 
sandstone,  from  which  a  portion  of  the  flow  was  obtained, 
was  encountered  at  a  depth  of  about  151  ft.  Plans  and  snecv 
fications  were  drawn  for  the  reaming  and  grouting  of  these 
two  wells  to  a  depth  of  15G  ft.  The  outside  casing  in  the  sur- 
face materials  was  Ifi  In.  O.  D.  casing  and  the  hole  in  rock 
was  15  in.  in  diameter.  The  liner  used  was  S  in.  inside  diam- 
eter. The  K>les  below  a  depth  of  156  ft.  were  reamed  to  S  In. 
When  the  »-ork  on  the  No.  1  well  was  completed,  it  was 
again  connected  to  the  reservoir  and  the  combined  flow  of  it 
and  the  two  small  wells  was  found  to  be  6  In.  in  depth  in  12 
hours  in  place  of  1  in.  before  grouting,  an  increase  of  500 
per  cent.  Well  No.  2  was  not  connected  to  the  reservoir  so 
no  measurements  were  made,  but  contamination  ceased. 
This  well  was  really  a  new  one.  as  the  rock  In  the  old  well 
was  badly  shattered  and  the  hole  crooked,  so  that  it  was  not 
reamed  like  well  No.  1.  This  w-ill  be  reduced  to  -I  in.  in 
diameter  (Is  now  8  in.)  and  will  be  grouted  like  the  others. 
k  lump  sum  contract  was  awarded  to  the  W.  L.  Thorne 
Co..  of  Plattville.  Wis.,  for  the  work  down  to  a  deoth  of  156 
ft.  for  the  sum  of  $2,350.  The  reaming  below  that  depth 
was  $^..."iO  per  foot.  The  greater  part  of  the  cost  of  the  work 
was.  of  course,  in  the  reaming  to  a  diameter  of  15  in.  and 
the  ca!-ings.  The  process  of  grouting  after  the  equipment  is 
on  hand  is  very  simple  and  comparatively  inexpensive. 

The  work  of  grouting  well  No.  1  was  performed  in  two 
davs  by  three  men,  27  barrels  of  cement  being  used  In  th" 
work. 

At  .Mineral  Point.  Wis.,  two  wells  about  1.50 'ft.  deep  were 
supplying  the  city,  but  became  contaminated  by  surface 
water  from  the  hills  nearby.  A  new  well  of  the  same  diam- 
eter as  those  at  Whitewater  was  put  down  to  a  depth  of  150 
ft.  and  grouted  to  a  depth  of  61  ft.  This  well  cost  $710.  The 
detailed  prices  were-  In  surface  formations  requiring  S-in 
and  15-ln.  casings  with  grouting.  $in  per  foot.  In  rock  re- 
quiring only  Sin.  casing  and  grouting.  $7  per  foot:  Sin.  hole 
Ir.  ro<-k.  no  casing  or  grouting.  %?,  per  foot. 

To  show  a  comparison  of  the  bids  on  work  of  this  kind 
with  work  Involving  only  one  casing,  the  following  bids  were 
received:  At  Sparta.  Wis.,  for  drilling  and  casing  a  16in. 
O.  n.  hole  to  depth  of  117  ft.  with  10-in.  liner  and  grouting  to 
n  depth  of  190  ft..  $1..S50  was  the  lowest  bid.  For  the  .same 
hole  10  in.  in  diameter  cased  to  117  ft.  without  grouting,  the 
lowest  bid  was  $899. 
At  Hartford.  Wis.,  where  it  was  advisable  to  grout  the  well 
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to  a  depth  of  330  ft.,  the  lowest  bid  on  this  work  was  as  fol- 
lows: 

130  ft.  cased  with  16  In.  O.  D.  casing.  330  ft.  10  In.  casing 

and  grouted  to  a  depth  of  330  ft.  for  the  lump  sum  of .  .iS.lSO.OO 
300  ft.  10  In.  hole  In  rock  at  $5.00  LSOtiP" 

Total     $4.6S-0.00 

Wells  completed  by  this  method  are  necessarily  more  ex- 
pensive than  the  old  method  of  "casing  to  rock"  .ind  a  "hole 
in  rock"  regardless  of  the  nature  of  the  rock  or  its  water  re- 
sources or  danger  to  health  through  possible  sources  of  con- 
tamination: but  they  do  have  some  or  all  of  the  advantages 
as  set  forth  at  the  beginning  of  this  article. 


How  the  Seattle  Plan  for  Prevention 
of  Labor  Troubles  Has  Worked 

By   F.  R.  SINGLETON, 

Seattle  today  is  practically  a  strikeless  city. 
Several  months  ago  the  story  of  how  the  Associated  In- 
dustries of  Seattle  had  broken  the  domination  of  radicals 
over  the  industries  of  that  city,  by  a  firm  and  successful 
stand  for  the  open  shop,  was  published  broadcast  through- 
out the  United  States.  The  employers  of  Seattle,  banded 
together  in  the  Associated  Industries,  declared  their  inde- 
pendence of  restrictive  union  rule;  stood  for  their  right  to 
hire  their  own  men  and  the  right  of  the  employes  to  work, 
regardless  of  membership  or  lack  of  membership  in  a  union; 
and  established  those  rights  by  defeating  a  series  of  strikes 
to  enforce  unreasonable  demands. 

Back  of  this  stand  of  the  united  employers  of  Seattle  was 
the  knowledge  that  the  radical  labor  leaders  had  planned  to 
practically  take  over  the  industries  of  Seattle  and  operate 
tliem.  ostensibly  in  the  Interest  of  organized  labor.  Accord- 
ingly it  was  a  fight  for  the  perpetuation  of  industrial  free- 
dom in  Seattle  in  which  the  whole  United  States  was  in- 
terested. 

The  story  of  the  methods  followed  by  the  Associated  In- 
dustries in  defeating  strikes  and  establishing  the  opet  shop; 
of  the  broadsides  and  other  publicity  in  the  daily  newspa- 
pers to  win  public  sentiment  over  to  the  "American  Plan" 
of  Industry;  of  other  phases  of  the  struggle  in  which  em- 
ployers stood  steadfast  with  unbroken  ranks  in  the  face  of 
efforts  to  close  their  plants,  was  read  with  sympathetic  in- 
terest by  employers  throughout  the  United  States,  and  the 
Seattlf  plan  of  open  shop  campaign  has  been  adopted  in 
several  notable   instances  since   that  time. 

Naturally,  the  question  has  arisen  in  many  minds;  Will 
the  Seattle  plan  endure?  Will  results  be  permanent  and 
justify  the  struggle  and  expense  entailed  in  putting  it  over? 
Events  of  the  past  six  months  in  Seattle  justify  answer- 
ing this  question  in  the  affirmative.  While  many  sections 
of  this  country  are  still  troubled  with  destructive  strikes  and 
interference  with  production,  Seattle  today  is  free  from 
strikes,  harmony  between  employes  and  employers  is  on  the 
increase,  and  the  open  shop  has  been  established  in  every 
Indu.itry  in  which  a  strike  has  occurred. 

When  the  story  of  Seattle's  struggle  to  throw  oft  the  rad- 
ical yoke  was  published,  strikes  in  the  building  trades,  the 
cleaning  and  dyeing  and  some  minor  industries,  had  been 
won,  and  the  community  thoroughly  converted  to  the  open 
shop  idea,  but  several  other  strikes  were  still  in  progress, 
leaving  the  ultimate  outcome  in  doubt.  Since  that  time  the 
employer.^  have  won  out  against  the  printers,  one  of  the  old- 
est and  mofit  powerful  unions  in  Seattle;  against  the  tail- 
ors and  several  other  unions  which  saw  fit  to  strike.  Since 
Augu?t,  19iri.  every  strike  has  been  won  completely  by  the 
employers  and  the  open  shop  substituted  for  radical  union 
domination. 

Following  a  winter  of  comparative  peace,  radical  union 
leadership  attempted  to  force  the  issue  again  In  the  spring, 
in  the  hope  of  breaking  the  open  shop  movement.  Attempts 
to  force  a  new  agreement  with  burdensome  conditions  on 
the  baking  industry  late  in  April  resulted  In  an  open  shop 
declaration  by  the  master  bakers,  and  a  new  strike  which 
the  employers  won  In  short  order.  An  abortive  attempt  wa* 
made  to  call  out  the  workers  In  the  building  trades  on  May 
1.  which  amounted  to  nothing,  for  the  building  trades  work- 
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ers  had  their  till  of  strike  last  year.  The  defeat  of  the 
building  trades  strike,  which  lasted  from  August  to  Novem- 
ber, 1919,  was  the  first  important  victory  of  the  Associated 
industries  and  the  occasion  of  the  first  open  shop  declara- 
tion. Since  that  victory,  things  hav»  progressed  in  the 
building  trades,  accompanied  by  increased  production.  The 
majority  of  the  union  workers  had  accepted  open  shop  con- 
ditons.  They  did  not  wish  to  go  through  another  period  of 
enforced  idleness  and  so  the  efforts  of  union  leaders  to 
bring  on  another  strike  and  overthrow  the  open  shop  were 
fruitless. 

The  most  striking  example  of  Seattle's  freedom  from  the 
old-time  radical  domination,  however,  occurred  on  the  Seat- 
tle water  front.  During  the  war,  the  local  of  the  Interna- 
tional Longshoremen's  Association  got  a  stranglehold  on 
water  front  employment  Employers  had  practically  noth- 
ing to  say  about  the  hirimg  of  men,  gangs  of  longshoremen 
and  truckers  being  furnished  by  the  union  from  the  union 
list  at  the  union  hall.  Although  Seattle  is  a  busy  port,  the 
union  contained  about  twice  as  many  men  as  there  was 
full  employment  for.  As  a  result,  the  work  was  often 
stretched  out  sufficiently  to  give  a  satisfactory  measure  of 
employment  to  all  and  the  cost  of  handling  cargo  became 
inordinately  high.  Last  fall,  the  employers  succeeded  in 
reaching  a  new  agreement  which  abolished  the  list  system, 
but  early  in  May  the  I.  L.  A.  served  peremptory  notice  on 
employers  of  the  re-establishment  of  the  list  system,  thereby 
breaking  the  clause  of  their  agreement  requiring  30  days' 
notice  of  termination. 

There  is  a  large  radical  element  in  the  Seattle  local  of 
the  I.  L.  A.  In  fact,  it  was  regarded  as  one  of  the  last 
strongholds  of  radicalism,  and  a  test  of  strength  had  bee;i 
postponed  as  long  as  practicable  by  the  employers,  but  the 
course  of  the  union  left  no  alternative  but  to  declare  open 
shop  and  fight  it  out.  That  action  was  taken  by  the  em- 
ployers. A  surprising  number  of  men  responded  to  adver- 
tisements of  work  under  the  open  shop.  Within  two  week.^, 
work  reached  normal  on  the  Seattle  water  front,  and  the 
I.  L.  A.  declared  the  strike  off  under  orders  from  the  inter- 
national officers  who  had  refused  to  sanction  the  strike 
As  a  result,  there  is  a  surplus  of  1,000  to  1,500  men  on  the 
water  front  who  will  eventually  have  to  find  other  worlt, 
for  the  employers  are  giving  practically  continuous  emplo.v- 
ment  to  those  who  helped  them  out  during  the  strike,  and 
who  wish  to  remain  at  work.  Also  the  conservative  ele- 
ment of  the  union  has  broken  away  from  the  radical  lead- 
ership  and   is  applying  for  a  charter  for  a  new  local. 

Also,  Seattle  escaped  any  interruption  of  freight  service 
While  railway  workers  were  striking  in  many  sections  of 
the  country,  the  railway  workers  and  switchmen  refused  to 
go  out,  even  in  sympathy  with  the  longshoremen. 

The  Associated  Industries  has  just  held  its  second  annua) 
election.  In  one  year  of  work  it  has  changed  Seattle  from 
a  radical-ridden  and  strike-disturbed  city  to  one  of  the  most 
peaceful  and  productive  cities,  from  the  conimerc'al  and 
industrial  standpoint,  in  the  United  States.  The  defeat  of 
the  radicals  has  driven  some  thousands  of  them  from  the 
city,  and  Seattle  is  no  longer  the  stronghold  of  the  I.  W.  W. 
and  the  hotbed  of  soviet  conspiracy. 

Yes,  the  Seattle  plan  has  proved  a  success.  The  Asso- 
ciated Industries,  after  an  eventful  year,  is  stronger  in  mem- 
bership, finance  and  influence  than  ever  before.  It  has  fol- 
lowed consistently  tlie  declaration  of  a  square  deal  for  the 
employes.  In  spite  of  the  surplus  of  labor  that  has  existed 
for  several  months  with  the  decadence  of  the  shipyards  its 
members  have  lived  up  to  their  pledge  that  wages  would 
not  be  reduced  until  living  costs  receded.  In  some  Instances 
wages  have  been  increased  without  any  requests  being  mad" 
by  the  employes. 

Seattle  union  men  are  not  discriminated  against  In  the  op- 
eration of  the  open  shop.  Instead,  the  employers  simply  re- 
fuse to  deal  with  the  unions  as  such.  The  shop  committee 
system  Is  being  worked  out  to  give  employes  the  representa- 
tion promised  them  under  the  open  shop.  The  policy  of 
the  Associated  Industries  is  to  give  the  employes  such  rep- 
resentation and  fair  treatment  that  the  union  Is  unneces- 
sary to  them. 

That  is  why  Seattle  today  is  a  strikeless  city 
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Experiences  of   a   ^Vate^^vo^ks 
Superintendent' 

By    HKKKMAN   C.   LITTLE. 
Sup«rlntendeiit   Bureau  of  Walir,    l;o  iK-ater.   N.    Y. 

From  rnany  sources  we  are  now  learning  that  all  over 
the  country  there  is  a  great  letup  in  new  construction 
work.  Anyone  knows  that  every  water  works  manager  de- 
serves a  rest,  but  long  years  of  experience  havo  taught  me 
that  he  never  gets  one,  and  that  when  sfemingly  a  chance 
like  this  one  appears,  then  is  the  timo  for  him  to  dig  in  anJ 
be  busier  than  ever,  for  it  gives  him  an  opportunity  to  de- 
vote his  attention  to  overhauling,  rep;iiring  and  bettering 
big  whole  plant. 

Hydrants  can  be  painted  and  repaired,  .stop-valves  relo- 
cated and  tried  out  for  operation,  mains  tested  for  leakagn. 
pomps  and  engines  gone  over,  and  new  efliciency  figures 
and  pump-slippage  obtained.  Meters  can  bo  removed  for 
tests.  It  may  be  a  good  time  to  flush,  or,  better  yet,  thor- 
oughly clean  out  some  of  your  mains.  We  have  had  excel- 
lent success  with  contractors  who  do  this  work.  Often 
this  cleaning  of  a  main  will  delay  for  several  years  the  ap- 
parent need  of  a  larger  pipe. 

Don't  neglect  fire  service  connections.  Whenever  you 
have  any  time,  look  after  these  connections  and  the  check 
vtlveg  on  them.  If  the  sprinkler  or  fire  system  is  connected 
up  with  a  secondary,  contaminated,  or  even  suspicious  sup- 
ply, my  experience  would  prompt  throwing  away  the  check 
valves  and  cutting  off  the  supply. 

Contamination  of  Domestic  Water  from  Auxiliary  Fire 
System.— There  are  chock  valves  which  will  work,  and 
methods  of  inspection  which  prove  the  functioning  of  these 
valves,  but  no  valve  and  no  system  of  inspection  will  pre- 
vent the  trying  experience  that  we  went  through  some  years 
MO 

Very  briefly  stated  the  occurrence  was  as  follows:  A  lift 
brids''  nvpf  .1  canal  in  Rochester  was  so  constructed  as  to 
h-  '    by   either  of  two   water  sy.stems:    one.  our  do- 

n-  iy    ind  the  other  our  entirely  separate  auxiliary 

Are  RViiiein  of  non-potable  water.  The  two  systems,  how- 
ever, were  never  intended  to  be  turned  on  and  into  the  op- 
erating house  at  once.  The  street  gate  on  one  system  or 
the  other  was  always  shut,  but  as  an  additional  precaution 
check  valves  on  each  system  were  installed. 

Between  inspections,  however,  an  over-zealous,  ignorant 
canal  employe  obtained  secretly  a  gate  wrench,  closed  the 
open  street  gate  and  then  proceeded  to  unbolt  the  flanges 
on  the  check  valves  in  the  basement  of  the  operating  house 
and  remove  the  checks  or  flaps  entirely.  He  then  bolted  the 
Oanges  on  again  so  the  valves  appeared  to  be  in  order  and 
opened  both  street  gates.  The  result  was  that  contaminated 
water  entered  our  domestic  system  and  a  number  of  typhoi'l 
cases  followed.  It  is  assumed  that  he  Imagined  that  a 
higher  pressure  would  be  the  only  result  of  his  work.  This 
system  of  ours  had  operated  successfully  for  some  30  years, 
but  It  was  not  proof  against  deliberate  tampering  with  the 
fixtures. 

Modernizing  the  Accounting  Department. — In  looking  over 
your  plant  don't  overlook  your  accounting  department.  In- 
vestigation finds  surprisingly  few  water  bureaus  using  up-to- 
date  methods  in  their  book-keeping.  In  our  cities  you  will 
find  generally  that  the  gas  and  electric  corporations  are  th* 
only  ones  having  as  many  customers  on  their  books  as  has 
the  water  company,  and  yet  a  great  many  of  these  smaller 
business  and  manufacturing  concerns  find  that  It  pays  to 
put  In  loose  leaf  ledgers,  adding  machines,  billing  machines, 
and  a  still  more  wonderful  one.  the  bookkeeping  or  posting. 

A  good  many  of  us.  I  am  afraid,  especially  In  the  muni- 
clpallyowned  plants,  are  going  on  in  the  same  old  way 
handed  down  to  us  from  former  city  idmlnlstratlons.  per- 
haps, datine  back  some  30  or  40  years  In  Rochester  up  to 
a  very  short  time  ago.  we  were  copying  our  accounts  In 
longhand  Into  some  70  Immense  ledgers,  each  one  weighing 
on  an  average  50  lb.  They  were  too  bulky  to  put  away  at 
night,  or  even  to  be  moved  around  much  duiing  business 
hours,  so  they  lay  all  day  on  long  desks  taking  up  a  great 
deal  of  room  and  of  course  much  time  was  taken  In  going 
from  one  to  the  other  to  look  up  accotmts. 


'Abstrart  of  a  pap?r  presented  June  24  at  the  convention  of  the 
American  Water  Works  Association. 


We  now  have  all  of  our  account.-*,  gome  50.000  in  member, 
In  I'l  or  22  volumes,  weighing  about  IS  lb.  each.  These  are 
loo.ie-leaf  ledgers  with  10  or  IJ  accounts  to  a  page,  and  the 
sheets  are  ruled  to  last  a  year  At  the  end  of  the  year  new 
sheets  are  Inserted  and  the  old  ones  removed  from  the  bind- 
ers and  stored  away  for  as  long  as  may  seem  expedient.  The 
consumers'  names,  addresses,  etc.,  are  put  on  the  machine 
by  the  addressing  machine  In  the  same  order  as  on  the 
tinders  and  stored  away  for  as  long  as  may  seem  expedient. 
The  consumers'  names,  addresses,  etc  .  are  put  on  the  ma- 
chine by  the  addressing  machine  In  the  same  order  ns  on 
the  bills  and  the  meter  renders'  cards.  The  date,  the  meter 
reading,  the  amount  consumed  and  corresponding  charge 
are  entered  by  the  book-keeping  machines  which  quickly 
balances  by  page,  street  or  ward.  The  whole  scheme  U 
working  out  very  well.  The  entire  city  Is  metered,  which 
I  think,  simplifles  the  bookkeeping  of  a  water  bureau. 

Overcoming  Opposition  to  Metering. — When  we  started 
the  campaign  for  universal  metering  we  went  at  It  in  the 
directly  opposite  method  to  the  generally  accepted  plan. 
I.  e..  of  metering  the  worst  places  and  the  most  flagrant 
wasters  of  water  first.  We  took  at  the  beginning  the  better 
class  of  homes  with  the  most  modern  plumbing  and  the 
more  Intelligent  class  of  occupants.  In  a  great  many  of 
these  places,  the  water  bills  under  the  meter  rates  were 
not  materially  changed  from  their  old  rates  and  oftentimes 
the  bills  were  smaller. 

It  was  not  long  before  we  had  a  great  many  meters  In- 
stalled without  any  serious  opposition  on  the  part  of  the 
consumers,  and  the  more  we  installed  the  greater  argu- 
ment we  had  for  putting  in  still  more  and  getting  every- 
one on  the  same  basis,  so  that  when  we  finally  got  down  to 
the  tough  customers — those  careless  property  owners  with 
poor  plumbing  and  wornout  fixtures — who  were  extrava- 
gantly wasting  water,  they  had  no  argument  in  their  oppo- 
sition to  meters,  and  the  majority  of  citizens  were  against 
them. 

Our  own  meter  men  did  the  installing  of  all  the  meters  and 
I  think  did  It  much  better,  cheaper  and  faster  than  if  we 
had  had  It  done  by  contract,  and  we  were  able  to  keep  bet- 
ter records  of  the  meter  Installations.  With  three  teams  of 
two  men  each  and  a  wagon,  we  averaged  about  IS  meters 
set  a  day — our  record  was  30  In  one  day.  Our  consumption 
is  between  90  and  100  gal.  per  capita  per  day.  Besides  the 
sprinkling  of  the  streets,  we  do  a  great  deal  of  washing  and 
flushing  of  the  paved  streets  and  are  very  generous  in  our 
use  of  water  for  parks,  public  bath-houses,  drinking  foun- 
tains and  the  like. 

How  Fire  Hydrants  Are  Kept  In  Condition. — ^We  are  also 
perhaps  rather  lenient  in  our  hydrant  rules.  It  has  finally 
seemed  to  the  w-rlter  Impractical  to  keep  the  operation  and 
use  of  hydrants  confined  to  the  fire  and  water  departments. 
The  street  department  with  the  sprinkling  and  cleaning  of 
streets  and  flushing  of  sewers,  and  the  public  utilities  cor- 
porations, such  as  the  gas.  electric  and  street  railway  com- 
panies, and  the  contractors  on  street  Improvements,  all  have 
to  use  water  In  the  streets  more  or  less  frequently,  and  the 
hydrant  Is  the  most  available  and  often  the  only  means  of 
obtaining  water. 

With  the  beginning  of  spring,  therefore,  for  such  purposes, 
we  attach  to  the  nozzles  of  a  great  many  hydrants  a  2>4-in. 
substantial  valve,  and  on  request  other  smaller  or  so-called 
contractors'  valves.  Neither  of  these  has  to  be  removed  in 
case  of  a  fire  and  they  do  not  hinder  the  operation  of  the 
hydrant  by  the  firemen.  We  have  a  certain  number  of  men 
constantly  looking  after  the  hydrants,  and  with  this  method 
manage  to  keep  them  In  pretty  good  shape.  In  winter  thes" 
men  with  additional  ones  are  kept  constantly  on  the  go  to 
prevent  or  report  frozen  hydrants. 

Maintenance  of  Mains  and  Sewer*. — Repeated  surveys 
show  comp.iratlvely  little  leakage  from  mains  and  services. 
and  alt  leaks  and  breaks  when  disclosed  are  fixed  as  prompt 
ly  as  possible.  Considering  the  good  condition  of  our  piplnc 
system  and  the  care  we  use  to  keep  it  so.  I  have  come  to 
the  conclusion  that  a  rate  of  lOn  pal.  per  caplu  Is  a  fairly 
low  one  for  cities  of  about  300.000  population  or  larger. 

To  properly  maintain  the  system  of  mains,  valves,  hy- 
drants, services,  etc.,  of  a  water  system,  it  is  very  necessary 
to  have  a  gfK)d  repair  force:  one  of  sufficient  size  and  always 
available.  In  addition  to  our  regular  day  force  we  always 
have  on  hand  at  nights,  Sundays  and  all  other  holidays,  a 
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certain  number  of  men  ready  tor  emergency  calls,  and  the 
whereabouts  of  most  of  the  others  is  known  so  that  the> 
en  be  gotten  hold  of  by  telephone,  automobile  or  the  like  in 
case  of  necessity.  The  key  to  our  repair  shop  was  prac- 
tically thrown  away  40  years  ago  and  the  door  has  never 
been  locked  since  then  as  someone  is  always  there  ready 
for  action. 

Unfortunately,  no  one  has  yet  been  able  to  foretell  where 
or  when  a  water  main  is  going  to  break.  In  a  general  way 
the  old  experienced  water  works  man  will  fell  you  that  they 
always  break  on  the  busiest  corner  of  the  most  congested 
street  on  the  coldest  day  of  the  year,  with  the  crowds  stand- 
ing around  wondering  why  it  takes  so  long  to  shut  the  water 
off.  It  always  does  seem  a  fearfully  long  time  before  tho 
gates  can  be  closed,  but  I  think  as  yet  there  is  no  better  or 
quicker  way  than  the  old  familiar,  laborious  method  of  hand- 
operation:  there  is  no  method  which  would  not  be  so  ex- 
cessive in  cost  that  the  expense  would  far  out-weigh  the 
advantage  gained  by  speed  or  ease  of  operation. 

The  speed  in  shutting  off  mains  can  be  greatlv  helped  if 
gales  are  properly  located  and  easily  found  and  the  men 
thoroughly  familiar  with  their  operation.  The  gates  in  th-^ 
large  mains  should  be  especially  known  and  kept  in  working 
order.  Care  should  he  taken  that  they  are  not  needlessly 
obstructed  by  building  operations  or  rendered  inaccessible 
in  any  other  way.  1  call  to  mind  that  once  when  a  36-in. 
main  let  loose,  one  of  the  gate  covers  as  well  as  the  whole 
street  was  quickly  covered  with  a  foot  or  two  of  rushins 
water,  and  another  gate  up  the  street  a  block  or  'wo.  was 
surmounted  by  a  large  temporary  election  voting  booth 
which  was  too  heavy  to  move  without  jacks.  The  water 
covered  gate  could  not.  of  course,  be  helped,  but  the  placing 
of  the  election  booth  where  it  was.  never  should  have  been 
allowed.  It  WPS  what  might  be  called  a  political  blunder,  a 
thing  not   unknown   to  the   water  works   superintendent. 

The  number  of  bursting  mains  per  mile  of  pipe  per  year, 
is  after  all.  in  spite  of  appearance,  not  so  alarming.  W:> 
have  averaged  about  seven  per  year  for  the  last  four  or 
five  years  for  some  .">Ofi  miles  of  pipe.  All  sizes  and  kind-^ 
break  and  the.  larger  ones  do  not  always  cause  the  most 
damage.  It  depends  on  the  locality  principally.  The  last 
serious  break  was  in  a  12-in.  wrought  iron  main,  which  was 
caught  by  the  long-drawn-out  severe  weather  of  the  past 
winter.  As  a  result  of  freezing  and  bursting  it  had  to  be 
repaired  or  replaced  at  several  different  points.  All  this 
raises  the  question  of  insuring  water  mains  against  break- 
ing. 


Further  Details  Regarding  the  Fed- 
erated American  Engineer- 
ing Societies 

In  bulletin  No.  2  of  the  Federated  American  Engineering 
Societies,  issued  under  date  of  .luly  Ifi,  by  the  .loint  Con- 
ference Committee,  further  information  regarding  the  new 
society  is  given.     The  following  is  quoted  from  the  bulletin: 

Object  of  the  Society, — The  object  of  the  Federated  Amer- 
ican Kngineering  Societies  as  declared  in  its  constitution, 
and    as   has   been    repeatedly    stated. 

"Shall  be  to  further  the  public  welfare  wherever  technical 
knowledge  and  engineering  experience  are  involved  and  to 
consider  and  act  upon  matters  of  common  concern  to  the 
engineering   and    allied   technical    professions." 

Notwithstanding  this,  the  statement  is  repeatedly  mad-^ 
that  the  organization  does  not  deal  with  the  interests  of 
th»-  individual  engineer  and  of  the  allied  technologists.  The 
purpose  of  the  organization  Is  that  of  service  first  to  the 
nation,  state  and  community,  and  second,  to  the  profession 
which  obviously  must  include  the  interests  of  the  Individ- 
ual. While  it  is  true  that  it  does  not  deal  with  the  interests 
of  the  engineer  and  technologist  as  does  a  labor  union  for 
Its  member,  nevertheless  its  work  will  do  more  ultimately 
to  advance  the  Interests  of  the  individual  than  a  labor  union 
could  possihjv  do,  because  the  advancement  of  the  profes- 
sion through  a  greater  recognition  by  the  public  of  the  engi- 
neer and  allied  technologist,  and  the  greatly  increased  soli- 
darity and  higher  standards  of  thesr  professions  must  un- 
questionably work   for  their  ultimate  good. 

Not  a  New  Organization.— The  .loInt  Conference  Commit- 
tee, among  others,   has  referred   to  the  Federated  American 


Engineering  Societies  as  a  "new'"  organization.  This  is  not 
strictly  correct.  While  the  name  is  new,  the  organization 
will  be  a  successor  to  the  existing  Engineering  Council, 
whose  work  will  be  amplified  and  carried  on  on  a  much 
more  extended  plan  as  to  scope  and   membership. 

How  and  Why  the  Name  Was  Selected. — There  has  been 
considerable  comment  on  the  name  of  the  new  organization. 
Probably  no  detail  caused  the  Committee  on  Constitution 
and  By-Laws  of  the  Organizing  Conference,  more  serious 
thought  than  the  question  of  a  suitable  name.  The  purpose 
was  to  secure  a  shorty  title  that  could  readily  be  tised.  and 
many  suggested  names  were  rejected  for  good  and  sufficient 
reasons.  The  committee  decided  that  the  name  of  the  or- 
ganization should  be  indicative  of  its  character,  based  on 
the  fundamental  resolution  of  the  organizing  conference, 
that  it  should  consist  of  societies  and  not  of  individual  mem- 
bers. The  words  "Association."  "Confederation."  "Federa 
tion,"  and  others  were  suggested  and  considered  and  all 
were  rejected  and  finally  as  a  compromise  the  word  "Fed- 
erated" was  unanimously  agreed  to.  In  view  of  the  fact 
that  other  countries  are  looking  with  interest  on  this  move- 
ment with  the  probability  that  there  will  be  similar  organiza- 
tions formed  in  those  countries,  it  was  felt  desirable  that 
some  distinctive  name  should  be  given  the  organization  in 
this  country,  and  so  the  word  "American"  was  inserted.  Ob- 
jection to  this  was  made  on  the  ground  that  this  country  is 
the  "I'nited  States  of  .America."  but  the  answer  was  that 
the  soldiers  of  this  country  fought  in  Europe  as  "The  Ameri- 
can Expeditionary  Forces"  and  have  been  internationally  so 
leco.snized.  It  was  thought  tindesirable  to  use  so  long  a 
narrie  as  Engineering  and  Allied  Technical  Societies,  especi- 
ally in  view-  of  the  fact  th?t  engineering  as  defined  in  th" 
preamble  of  the  constitution  is  an  all-inclusive  word  and  it 
was.  therefore,  decided  to  use  only  the  word  "Engineering" 
in  the  title.  Hence  the  name  'The  Federated  American  En- 
gineering Societies." 

It  is  probable,  however,  that  when  the  organization  be- 
gins to  function  it  will  be  referred  to  rarely  as  the  Fed- 
orated  American  Engineering  Societies,  but  will  be  called 
the  American  Engineering  Council,  which  is  the  executive 
body  of  the  organization. 

Basis  of  Representation. — There  seems  to  be  difficulty  in 
understanding  what  the  basis  of  representation  should  be 
where  a  state  organization  exists  and  where  there  are  also 
strong  local  organizations  and  affiliations.  The  constitution 
provides  that  a  state  council  or  organization,  representative- 
of  the  engineers  and  allied  technologists  in  the  state,  can 
he  represented  on  the  .American  Engineering  Council  on 
the  basis  of  all  the  engineers  and  allied  technologists  in 
the  state.  If.  however,  there  exists  a  strong  local  organiza- 
tion or  affiliation  which  elects  to  have  its  own  representa- 
tive or  representatives  on  the  council  then  the  state  coun- 
cil or  organization  is  entitled  to  representation  on  the  basis 
of  all  the  engineers  and  allied  technologists  in  the  state, 
less  the  engineers  and  technologists  that  are  to  be  repre- 
sented through  their  local  organization  or  affiliation  This 
will  not  prevent  the  local  organization  or  affiliation  from 
participating  in  the  work  of  the  state  council  or  organization 
in   the   consideration   of  matters   affecting   the   state   only. 

No  Provision  for  Dues. — The  .loint  Conference  Committee 
has  received  several  letters  inquiring  as  to  the  provisions 
for  dues.  The  constitution  and  by-laws  provide  for  funds 
contributed  by  the  member-societies  for  the  support  of  the 
Federated  American  Engineering  Societies.  Inasmuch  as  it 
would  be  unreasonable  for  a  small  local  society  to  pay  as 
large  a  contribution  as  a  national  society  the  constitution 
piovides  that  the  contribution  shall  be  on  the  basis  of  the 
number  of  members  in  the  organization  at  the  rate  of  $1.50^ 
per  member  for  national  societies  and  $1  per  member  for 
local,  state  and  regional  organizations  or  affiliations.  Th' 
individual,  therefore,  does  not  directly  pay  any  dues  but  th'' 
member-society  of  which  he  is  a  member  contributes  to 
the  support  of  the  Federated  American  Engineering  Socie- 
ties on  a  per  capita  basis  of  its  men*ership.  It,  therefore, 
follows  that  any  one  who  is  a  member  of  several  organiza- 
tions which  hold  membership  in  the  Federated  American 
Engineering  .Societies  will  be  counted  in  the  total  member- 
ship of  each  society  as  a  basis  of  its  contribution. 

Organization  Not  Cumbersome, — It  has  also  been  stated 
that  "the  machinery  proposed  is  somewhat  elaborate  and 
appears  to  be  cumbersome  and  expen.sive."    The  .Toint   Con- 
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ference  Committee  can  see  no  buMs  tor  this  statement.    The 
by-laws  provide  that 

"Any   society   or  organization  "i   the  eugineerins  or  allle-l 

I        technical    professions     whose    chief    object    Is    the    advance- 

>        ment   o(   the   knowle<!ge  and   praciice  o(  engineering  or   the 

?.rpl"-''»t'''"    of    allied    sciences    aiul    which    is    not    organized 

for  commercial  purposes.  Is  ellglM'-   for  membership." 

The  Federated  American  EnpiiU'erlng  Scx-leties  will  func- 
tion through  the  American  Englnfering  Council  which  will 
:i;eet  either  annvially.  or  bi-annually,  as  II  will  determine. 
This  American  Knglneering  Council  will  consist  of  repr.>- 
^entatives  from  the  member-socii'ties  on  ihe  basis  of  one 
representative  for  from  100  to  1.000  members  and  an  addi- 
tional representative  for  each  additional  1.000  members  or 
major  fraction  thereof.  From  this  bmly  of  representatives 
.sill  be  formed  an  executive  board  of  :!0.  consisting  of  G  ofll- 
.  frs  and  21  other  members  selected  In  part  from  the  national 
KClcties  and  the  remainder  from  the  local,  stale  or  regional 
•  rganizations  or  affiliations.  The  plan  reported  by  the  Com- 
inlllee  on  Constitution  and  Bv-l.aws  provided  that  the.  rep- 
resentation on  the  Kxecutlve  Board  should  be  based  on  the 
r;.tio  of  the  total  number  of  members  in  the  national  so- 
.  ieties  tn  the  total  number  of  members  in  the  local,  state 
iind  regional  organizations  or  affiliations.  The  orsanlzing 
conference,  however,  changed  this  to  the  ratio  of  the  num- 
t  er  of  representatives  from  the  local,  state  and  regional  or- 
ganizations or  affiliations,  on  the  American  F:ngineering 
Council.  This  Executive  Board  will  meet  monthly  or  as 
often  as  may  be  found  to  be  necessary  to  properly  transact 
!he  business  of  the  American  Engineering  Council.  There 
will  be  an  executive  officer  who  will  also  be  the  secretary 
of  these  bodies  and  who  will  be  entrusted  with  carrying 
out  their  instructions. 

As  a  matter  of  fact,  the  American  Engineering  Council 
thus  i-reateil  is  less  cumbersome  or  unworkable  than  the 
present  Engineering  Council;  furthermore  it  has  the  distinct 
advantage  of  being  more  democratic  and  broader  in  its  scope 
•od    membership. 

Organization  Conservatively  Financed. —  .As  to  the  state- 
ment that  the  organization  is  expensive,  it  is  pointed  out 
that  or.  th"  basis  of  the  present  membership  of  Engineerini; 
Council  the  iBcome  from  the  contributions  provided  in  the 
constitution  of  the  Federated  American  Engineering  Socie- 
ties would  be  about  t7.=;.000.  .\t  no  time  in  the  history  of 
Its  existence  has  the  budget  of  Engineering  Council  ex- 
ceeded  $50,000.     Provision   is   made,  however,   that 

"The  Executive  Board  shall,  wherever  practicable,  provide 
for  the  whole  or  a  part  of  the  expense  of  members  or  of  rep- 
resentatives attending  lis  own  meetings  and  those  of  the 
council." 

On  the  basis  of  past  experience,  it  is  estimated  that  If  th" 
expen.ses  of  all  the  representatives  on  .American  Engineering 
Council  and  of  the  members  of  its  Executive  Board  were 
paid  to  each  meeting  of  these  bodies,  there  would  be  in- 
volved an  annual  expense  of  about  $25,000.  The  purpose  of 
these  expenditures  was  to  secure  a  full  attendance  of  the 
lepresentatives  of  the  American  Engineering  Council  and 
on  Ihe  Executive  Board,  especially  during  the  earlier  years 
of  the  organization.  As  will  be  noted  In  the  excerpt  from 
the  constitution  the  expenses  of  representatives  of  the  coun- 
cil and  members  of  the  Executive  Board  will  be  provided 
from  such  funds  as  may  be  available.  If  In  the  judgment  of 
the  Executive  Board,  this  money  should  be  re(niir<>d  for  mor" 
urgent  work  the  expenses  of  the  representatives  and  meni- 
ters  would  not  be  provided  for.  It  seems  to  the  .Joint  Con- 
ference Committee  that  it  would  be  highly  desirable  to  have 
sufficient  funds  to  pay  the  expenses  of  this  represenlatlv.- 
body  of  men  who  contribute  their  time  for  Ihe  good  of  eng'- 
neering  and  allied  technical  professions.  The  payment  jf 
these  expenses  is  the  only  part  of  the  organization  that  can 
be  said  to  be  expensive. 

Organization  Democratic.  Not  Autocratic. — It  has  also  been 
stated  that  the  form  of  organization  that  has  been  set  up  Is 
"autocratic,  not   democratic." 

If  a  democratic  organization  is  taken  to  mean  one  in  which 
Its  constituents  have  a  voice  in  its  affairs  then  the  Fed- 
erated .American  Engineering  Societies  Is  truly  a  democratic 
organization.  Member-societies  of  this  organization  are 
represented  on  the  American  Engineering  Council  which 
has  full  power  to  control  and  to  direct  the  activliies  of  the 
American  Engineering  Council  and  of  its  Executive  Board 
and   can   determine   >vhether  it   is   necessary   for  the   former 


to    meet    annually,    byannually,    or    tri  annually,    or    how    fre- 
)|uenlly    Iho    latter   shall    meet. 

The  Opportunity.— The  Joint  Conference  Committee  Is  un- 
gualiliedly  •>(  the  opinliui  that  an  opportunity  has  been 
created  for  bringing  about  a  solidarity  of  the  engineerini^ 
and  allied  tochnlcal  professions  that  has  never  heretofore 
been  available  and  that  Ihe  success  of  the  movement  wilt 
depend  on  the  wholehearied  support  of  each  American  engi 
iKer  and  of  each  lechnuloglsl.  who.  If  determined  that  thli 
movement  shall  succeed,  will  obviously  not  bother  with  the 
details  or  the  form  of  organization.  In  his  effort  to  secure 
the  end   desired 


Experiences  in  Metering  Fire 
Services* 

FREDERIC  E.  BECK, 
•liiif    KiiKlii'iT    •'on.'^illilat.  il    Wiilir    I'o..    I'llcn,    NV    V. 

After  experimenting  for  several  years  In  an  endeavor  to 
find  some  method  whereby  the  How  of  water  through  strictly 
fire-seivlce  lines  could  be  controlled  and  the  amount  of  water 
used  or  tvasted  through  such  lines  obtained.  It  was  decided 
early  In  ISIII  that  the  only  positive  method  of  obtaining  this 
information  was  lo  install  meters  on  all  flre-service  lines 
connected    with   our   mains. 

In  making  this  decision  to  install  meters  on  all  llre-servlci; 
connections,  of  which  we  have  2:!0,  we  were  governed  by 
the  fact  that  we  had  positive  knowledge  that  large  amounta 
of  water  were  being  either  used  or  wasted  through  thes3 
lines.  This  Information  was  obtained  from  time  lo  time  by 
means  of  the  pitoraeter  survey  which  we  were  making,  in 
order  to  reduce  our  underground  leakage,  together  with  the 
visible  evidence  of  seeing  roofs  wet  down  during  the  hot 
summer  days,  several  fire  streams  being  played  simultane- 
ously on  huge  coal  piles  for  days  at  a  time,  and  such  other 
like  usage  of  water  which  might  be  taken  from  our  mains 
without  our  knowledge  and  without  payment  for  the  water 
used. 

On  investigating  cases  of  this  kind,  we  usually  found  that 
the  water  being  used  was  supplied  by  pumps  on  the  sec- 
ondary source  of  supply,  which  In  our  city  Is  a  near-by  canal 
and  was  not  taken  from  our  mains.  In  several  cases,  how- 
ever, ihe  flow  was  entirely  from  our  mains,  and  taken 
through  fire-service  connections. 

In  order  to  lighten  the  financial  burden  of  metering  230 
services,  it  was  decided  to  first  meter  those  plants  havinv; 
outside  yard  systems,  where  the  chance  of  underground  leak- 
age was  greatest,  and  to  proceed  wllh  the  metering  of  the 
balance  of  the  services  at  a  rate  that  would  Insure  Ihe  com- 
plete metering  of  all  services  within  a  period  of  four  years. 

During  the  past  season  .■>0  fire-service  meters  have  been  In- 
stalled, and  the  results  obtained  certainly  warrant  us  In  th*-. 
completion   of  our   program. 

.All  meters  are  located  as  near  the  street  line  as  possible, 
and  are  placed  in  brick  or  concrete  pits:  and  all  expense  and 
cost  of  setting.  Including  cost  of  meter,  is  borne  by  the  com- 
pany, J  nominal  service  charge  being  made  for  each  service. 
In  addition  to  requiring  payment  for  all  water  passing  through 
the  meters,  excepting  that  used  for  the  extinguishment  of 
fires  or  the  testing  of  the  ei|uipmenl.  In  case  of  fire  or  test- 
ing of  equipment,  the  consumer  Is  required  to  give  notice  on 
cards  furnished  for  the  purpose,  which  show  the  time  and 
duration  of  the  fire.  The  allowance  for  water  used  for  these 
two  purposes  Is  then  based  on  the  normal  flow  of  water 
through  the  meters,  as  shown  by  previous  meter  readings. 

The  annual  service  charge  for  fire-service  connections  is 
$40  for  4  In..  $.">0  for  6-in..  and  $7.',  for  s  in.  connections.  In 
defense  of  this  low  service  charge  It  is  necessary  lo  statP 
that  all  fire-service  connections  are  made  at  the  expense  of 
the  consumer  from  the  main  lo  Ihe  property  line.  I  am  not. 
.  however,  defending  this  method  of  Installing  services  at  thf? 
expense  of  the  consumer,  but  simply  our  low  service  charge. 

The  cost  of  installing  Ihe  meters  on  service  lines  already 
in  usf  has  averaged  $15:!  for  Sin.  meters  and  $135  for  tMn. 
meters,  with  a  range  of  from  $R0  to  $2.'!9  on  the  Sin.  size  and 
from  $75  to  $1S2  on  the  fi-ln.  meters:  these  prices  do  not, 
however,  include  pavement  replacement,  but  include  all  other 
labor  and  material  costs  for  placing  meter  and  constructing 
meter  pit. 

•t-"rom  Itir  June  Journal  of  I  lie  NVw  E:ngland  Waterworks  As.eo- 
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Ou  the  50  meters  installed,  all  but  three  show  a  constant 
flow  of  water,  the  three  exceptions  being  new  connections  to 
buildings  having  no  yard  system  and  but  small  sprinkler 
systems.  The  rate  of  flow  through  the  fire-service  connec- 
tions varies  from  6  to  3.000  cu.  ft.  per  day. 

But  little  opposition  has  been  encountered  from  the  own- 
ers or  managers  of  the  plants  metered,  and  where  the  flow 
of  water  could  not  be  traced  to  unknown  connections  with 
the  fire-strvice  pipes,  they  have  been  extremely  anxious  to 
locate  and  repair  any  leaks  which  misht  cause  a  loss  of 
water. 

In  view  of  the  results  obtained  on  the  50  services  metered, 
1  would  advocate  the  placing  of  properly  designed  meters 
on  all  tire-serTice  connections,  and  especially  those  having 
extensive  systems  of  piping  with  yard  hydrants  attached. 

Edison's  Achievements  Due  to 
Study  and  Hard  Work 

In  a  recent  issue  of  the  Public  Ledger,  Mr.  B.  C.  Forbes, 
a  well-known  financial  writer,  gives  some  interesUng  infor- 
mation regarding  Thomas  A.  Edison.  We  quote  from  his 
article  as  follows: 

1  have  talked  with  many  men  of  notable  achievement  in 
this  and  other  countries,  but  I  have  found  none  so  interest- 
ing, so  stimulating  and  so  invigorating  as  Edison.  I  had  a 
long,  intimate  session  with  him  the  other  day;  and  although 
be  Is  past  '^.  he  displayed  more  mental  vitality,  more  vision, 
more  foresight  and  more  enthusiasm  than  any  other  man, 
young  or  old.  whom  I  have  ever  known.  He  is  as  dynamic  as 
anv  dynamo  he  ever  constructed,  as  bright  as  the  incan- 
descent light  which  he  gave  to  mankind,  as  animated  men- 
tally as  the  swiftest  moving  picture  his  ingenuity  has  made 
possible. 

There  is  a  reason  for  everything  in  this  world,  if  we  can 
only  find  it.  I  have  always  been  anxious  to  fathom  the 
reason  for  Edison's  unparalleled  achievements  as  engineer, 
chemist,  electrician   and   inventor.     1  think  I   now  know. 

Some  of  us  who  have  failed  to  do  anything  out  of  the 
ordinary  like  to  minimize  the  achievements  of  others  by  at- 
tributing everything  to  heredity  or  to  "natural  talents."  W*; 
say  that  such  men  were  born  that  way.  that  it  was  in  them 
at  birth,  and  we  sort  of  imply  that  they  deserve  no  special 
credit  for  what  they  have  accomplished.  Without  attempt- 
ing to  deny  for  one  moment  that  all  men  are  not  born  with 
equal  mentality,  my  observation  and  analysis  of  the  careers 
of  many  men  of  conspicuous  achievement  convince  me  that 
those  who  have  done  unusual  things  have  had  to  put  forth 
unusual  effort.  They  have  possessed  no  Aladdin's  lamp. 
They  have  led  no  lily  life,  toiling  not  nor  spinning.  They 
have  not  gone  through  the  world  with  folded  arms,  simply 
allowing  Fortune  to  shower  gifts  upon  them  without  effort 
and  without  cost. 

Edison  himself  attributes  his  achievements  to  hard,  un- 
remitting work.  He  spurns  the  idea  of  being  a  natural-born 
genius.  Genius,  he  declares  emphatically,  consists  of  only  1 
per  cent  inspiration  and  99  per  cent  perspiration.  Coupled 
with  hard  working  there  must  he  hard  thinking,  Edison  ad- 
mits. In  fact,  the  very  first  theme  he  opened  up  was  the 
startling  aversion  on  the  part  of  people  today  to  serious, 
sustained  thinking.  It  he  were  to  put  his  recipe  for  success 
Into  two  words,  the  two  Edison  would  choose  would  be, 
-Think.  Work." 

I  believe,  however,  that  I  can  go  a  little  farther  than  that 
In  accounting  for  the  phenomenal  success  which  has  crowned 
so  many  of  Edison's  efforts.  Just  impressing  upon  one  to 
work  hard  and  think  hard  doesn't  help  much.  It  isn't  very 
Illuminating.  It's  too  vague.  I  have  spent  much  time  and 
serious  thought  on  the  study  of  Edison's  career,  so  that  be- 
fore our  beart-toheart  talk  I  had  formed  certain  conclusions. 
These  concl'islons  were  ct)nflrmed  in  the  first  half  dozen 
sentences  Mr.  lvli<<on  uttered.  After  telling  me  that  he  read 
my  writings  and  found  them  helpful,  he  added: 

"I  read  52  trade  Journals  regularly." 

He  reads,  too.   the   foremost   business   dally   newspaper   in 

the  country,  even  following  many  of  its  quotations  closely. 

1 -vours   every   conceivable   kind    of   book   bearing    upon 

;clty,   engineering  and   chemistry — anything   and   every- 

■alcf,  In  short,  which  might  have  the  slightest  bearing  upon 

the  million  and  one  things  In  which  he  Is  intensely  Interested. 

Edison  rr-Ieht  have  workorl  as  hard  as  he  has  worked  and 


might  have  thought  as  hard  as  he  has  thought,  but  I,  for  one, 
am  convinced  that  unless  he  had  from  the  start  set  himself 
determinedly  to  gather  and  master  all  the  other  useful  knowl- 
edge discovered  by  others  he  never  would  have  reached  his 
present  pinnacle.  When  a  mere  lad,  acting  as  newsboy  and 
"candy  butcher"  on  the  Grand  Trunk  Railway  trains  run- 
ning between  Port  Huron  and  Detroit,  Edison  utilized  his 
time,  while  waiting  for  the  return  trip,  to  read  every  book 
in  the  public  library.  He  started  at  one  end  of  the  building 
and  went  clear  through  to  the  other,  missing  nothing. 

Edison  never  wastes  time  or  effort  attempting  to  accom- 
plish or  to  discover  anything  which  has  already  been  ac- 
complished or  discovered.  Life,  he  reasons,  is  too  short  for 
any  man  to  endeavor  to  find  out  by  slow,  painful  processes 
that  which  has  already  been  ascertained  and  established. 
He  refuses  to  grope  in  the  dark  along  any  path  which  has 
already  been  lit  up  by  others.  Time  and  time  again  people, 
both  outside  and  inside  his  own  organization,  have  come  to 
him  with  devices  in  the  making  and  asked  for  his  opinion 
on  their  feasibility,  when  his  reply  has  been:  "Go  to  such- 
and-such  n  shelf  in  such-and-such  a  library  and  there  you 
will  find  your  device  fully  described  by  So-and-So.  This  job 
has  already  been  done." 

How  does  this  omniverous  gathering  of  knowledge  from 
the  world's  storehouses  and  this  constant  keeping  abreast  of 
events  and  developments  in  all  varieties  of  industry  work 
out  helpfully  to  Edison?  I  had  asked  him  how  long  it  took 
him,  on  the  average,  to  produce  one  of  his  inventions.  "Seven 
years,"  was  his  prompt  reply. 

Then  he  added:  "There  are  some  things  I  have  been 
v.orking  on  for  25  years  and  they  are  not  finished  yet.  Some- 
times 1  run  hangup  against  a  granite  wall  100  ft.  high  and 
I  simply  can't  get  over  it.  All  right;  I  turn  to  something 
else.  And  then  some  day  I  may  be  reading  a  trade  journal 
or  a  newspaper  or  a  book  and  I  see  that  some  one  has  done 
something  or  something  has  happened  which  I  can  see  will 
help  me  to  climb  at  least  part  way  up  the  face  of  the  100-ft. 
wall.  I  start  in  again,  apply  myself  to  the  problem,  some- 
tinifs  working  four  days  without  a  break;  and  than  I  may 
finally  reach  the  top  of  the  wall  and  get  over  it  success- 
fully." 

It  is  not  uncommon  for  Mr.  Edison  to  conduct  10.000  ex- 
periments before  attaining  an  object.  He  has  even  conducted 
as  many  as  50.000  experiments  before  getting  an  invention 
to  work  satisfactorily.  Talk  about  stlck-to-itiveness — Edison 
is  the  very  embodiment  of  it. 

When  Cecil  Rhodes,  the  empire  builder  of  South  Africa, 
was  on  his  deathbed,  he  exclaimed:  "So  little  done!  So 
much  to  do!"  Edison  feels  very,  very  strongly  that  so  little 
knowledge  has  been  ascertained  and  that  there  is  so  much 
yet  to  learn.  "We  don't  know  one-millionth  of  1  per  cent 
about  anything."  he  declared.  "W'e  are  still  in  the  chim- 
panzee state  mentally."  Edison  is  so  anxious  to  add  some- 
thing to  mankind's  sum  total  of  knowledge  that  he  will  not, 
as  already  stated,  laboriously  cut  his  way  through  thickets 
which  have  already  been  cleared.  He  seeks  knowledge 
wherever  it  has  been  already  found;  and  then,  having 
checked  up  their  data,  starts  where  the  others  have  left  off. 
He  sometimes  hies  himself  to  a  secluded  spot  and  and  In- 
dulges in  a  spell  of  thinking  which  may  last  several  days. 
"Thinking  is  the  greatest  fun  in  the  world."  he  told  me.  "I 
don't  need  to  be  constantly  entertained.  1  can  get  my  en- 
tertainment  from    thinking. 

Another  thing  which  struck  me  about  Edison  was  hla  en- 
thusiastic looking  forward.  He  scours  the  whole  past  of  the 
whole  world  for  light  to  illumine  the  pathway  of  the  future. 
The  past,  indeed,  is  useful,  in  Edison's  eyes,  only  in  so  far 
as  it  facilitates  present  and  future  advancement.  Most  men, 
after  having  passed  the  Psalmist's  allotted  span  of  "three 
score  years  and  ten."  let  their  minds  dwell  almost  solely  on 
the  days  and  events  that  have  gone.  Edison's  face  is  to- 
ward the  future  as  eagerly  as  a  youth's  of  seventeen.  Ho 
has  enough  work  on  hand  and  in  his  head  to  keep  him  go- 
ing years  and  years.     He  is  a  progressive  of  progressives. 

One  could  go  on  and  on  writing  about  this  remarkable 
man,  but  all  that  is  possible  here  is  merely  to  om'.Ine  Edi- 
son's make-up  and  methods  so  as  to  afford  some  pointers 
for  others,   including  business   men. 

Many  of  us  are  too  lazy  or  too  Indifferent  or  too  short- 
sighted to  gather  and  master  every  available  speck  of  Infor- 
mation and  knowledge  concerning  our  own  line  of  activity. 
We  may  work  never  so  hard  and  think  never  so  hard,  but 
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(lont  take  one-tenth  the  pains  K^iison  takes  to  equip  our- 
ves  to  the  fullest  degree  for  oi.i  tasks.  We  are  too  self- 
tered.  too  shortsighted,  too  n.irrow.  sometimes  too  big- 
.1.  imagining  that  it  is  not  no'  .  ,^sary  for  us  to  read  vo- 
iously  with  a  view  to  obtaining:  onlightenment  from  the 
;  orK-nces  of  others. 

I'ntil  recent  years  business  men  paid  very  little  attention 
•n  to  business  news  and  develi-praonts.  Up-to-date  busi- 
es organizations  now  make  a  st- ious  effort  to  collect  and 
late  news  and  data  having  beaririK-  upon  their  affairs  or 
ihfir  problems. 

If  Edison,  with  all  his  wonderful  mental  powers,  finds  it 
profitable  tn  read  52  business  putilii-ations  regularly  and  to 
dissect  no  end  of  books  and  other  publications,  doeii  it  be- 
come the  rest  of  us  to  be  content  to  grovel  and  grope  along 
without  all  the  outside  light  we  can  bring  to  our  path? 


Engineering    Costs,    Fees   and 
Services* 

By   J.   W.   CUNNINGHAM. 

Engineering  CcsU.— Engineers  have  unwittingly  worked 
against  their  own  interests  by  quoting  and  in  fact  boastin;; 
of  low  engineering  costs  for  work  done  under  their  direc- 
tion. While  those  costs  may  in  fact  have  been  the  result 
of  efficiency,  they  also  may  have  been  governed  by  several 
other  factors,  and  equal  credit  might  have  been  secured  In 
other  ways,  by  pointing  to  the  excellence  of  the  design  and 
construction  and   to  the  low  total  cost. 

The  lecal  and  medical  professions  have  long  ago  learned 
that  it  was  poor  policy  to  emphasize  the  low  cost  of  the'r 
services.  A  lawyer  will  point  with  pride  to  difflcnlt  cases 
wen.  hut  does  not  say  how  cheaply  they  were  handled.  Slmi- 
larlv  in  the  medical  professions,  the  only  individuals  who 
publicly  advertise  the  inexpensiveness  of  their  work  are 
those  so-called  "specialists"  who  are  in  fact  unscrupulous 
"quacks"  and  are  condemned  as  unethical  by  the  rest  of 
the   profession. 

It  is  perhaps  through  unwise  advertising  hv  engineers 
themselves  that  the  public  has  become  accustomed  to  think- 
ing that  engineering  costs  should  average  about  .t  per  cent 
without  regard  to  their  character.  In  the  mind  of  many  .i 
layman,  an  engineering  cost  less  than  ."5  per  cent  is  an  evi- 
dence of  efficiency,  and  a  cost  exceeding  that  cause  for  pro- 
test. The  truth  is  that  where  inspection  and  supervision  are 
Included  only  a  few  classes  of  engineering  work  can  be  han- 
dled for  a  cost  as  low  as  5  per  cent. 

In  large  structures  where  the  work  is  concentrated  and 
the  surveys  and  inspection  necessary  is  limited.  5  per  cent 
may  be  an  adequate  fee.  .4Iso  In  projects,  where  machinery 
is  a  large  element  or  for  example,  in  bridges,  where  duplicate 
spans  are  used  and  the  shop  details  are  made  by  the  manu- 
facturer, 5  per  cent  may  be  sufficient.  In  municipal  work 
iiTigatioii  or  drainage,  railroads,  highways  or  most  any 
branch  where  the  work  is  scattered  and  requires  extensive 
surveys,  studies  and  inspection  of  small  units,  5  per  cent  Is 
entirely  Inadequate  and  engineering  costs  will  run  to  10  per 
cent  or  higher. 

The  layman  seldom  appreciates  that  high  engineering  costs 
In  very  manv  cases  bring  about  low  ultimate  and  total  costs. 
The  truth  is  that  tho?e  projects  upon  which  the  preliminary 
work  has  been  stinted  are  really  the  most  expensive  in  the 
lone  run.  After  an  ensineer  has  given  the  usual  amount 
of  l\mo  and  study  to  a  proposition,  he  can  usually.  If  permit- 
ted further  study  of  the  subject,  introduce  refinements  and 
economies  which  much  more  than  pay  the  cost  of  these  ad- 
ditional studies.  For  instance,  in  railroad  location.  If  the 
time  element  be  eliminated  and  the  engineer  be  permitted 
to  nm  alternative  lines  and  refine  location  and  balance  his 
quantities,  he  can  almost  Invariably  make  a  very  material 
saving  amounting  to  several  times  the  total  engineering  cost. 
Where  an  element  of  risk  Is  assumed,  a  contractor  Is  con- 
sidered as  entitled  to  a  profit  of  from  l'^  per  cent  to  20  per 
cent.  Op  the  fee  form  of  contract  with  superintendence. 
equip"ient  rental,  and  financing  eliminated  from  the  fee,  and 
no  risk  involved,  as  high  as  15  per  cent  has  been  paid,  and 
10   ,)er  cent   is   common.     Certainly   the   engineer,   who   con- 


ceivfs  the  project,  works  out  the  loaiplete  designs,  and  over- 
sees lis  proper  and  successful  construction,  assumes  as  much 
iet;ponslbllily  as  the  "cost  plus"  or  "fixed  fee"  contractor.  Yet 
the  engineer,  before  he  can  count  his  actual  profits  uiu.st 
deduct  from  his  5  per  cent.  S  per  cent  or  very  seldom  10  per 
cent  hlfl  expenditures  for  salaries  of  draftsmen,  field  engi- 
neers and  assistants,  board,  transportation  costs,  office  ren- 
tal, stationery  ami  drafting  room  supplies,  stenographer  anil 
office  overhead.  Instrument  rental  and  repairs,  stakes  and 
Held  supplies,  blue  printing,  industrial  insuranco  on  field  par- 
ties, and  other  Items  too  numerous  to  mention. 

In  comparison  with  engineering  fees  there  may  bo  cited 
the  brokerage  discount  on  bond  sales,  which  often  runs  as 
high  as  10  per  cent  covering  somo  element  of  risk,  but  no 
greater  chance   than   Is   taken   by  engineers. 

Real  estate  transactions  customarily  pay  5  per  cent,  where 
the  only  service  of  the  agent  Is  to  bring  the  two  parties  to- 
gether. Salesmen  In  commercial  lines  receive  commissions 
In  a  considerable  fraction  of  the  cost  of  the  commodity  han- 
dled. Promoters  of  Industrial  undertakings  sit  In  on  the 
profits  to  a  very  substantial  extent  and  promotion  cost  U 
recognized  as  a  legitimate  one  in  valuations. 

Surely  the  engineer,  who  assumes  very  definite  risks,  who 
in  his  designs  gives  his  client  somo  of  the  Ingenuity  of  the 
Inventor,  who  In  his  estimates  acts  as  a  trusted  financial 
advisor,  and  who  exercises  the  function  of  a  general  man- 
ager on  construction,  deserves  to  bo  paid  materially  more 
than  he  has  been  getting  in  the  past. 

Compared  with  the  return.?  granted  for  the  use  of  Initia- 
tive and  the  taking  of  responsibility  In  other  lines,  engineer- 
ing fees  are  sadly  inadequate.  In  reality,  for  the  average 
project  where  full  services  are  given  from  start  to  finish, 
an  adequate  compensation  to  the  engineering  or  engineering 
firm  in  charge  would  bo  5  per  cent  over  and  above  all  ac- 
companying engineering  costs.  The  total  engineering  coats 
should  run  seldom  less  than  10  per  cent.  Under  these  con- 
ditions, the  preliminary  Investigations,  and  the  designs,  tests 
and  supervision  of  construction  should  be  conducted  with 
such  care  that  engineering  failures  will  be  almost  un- 
known, and  occur  from  natural  causes  beyond  any  possible 
control  of  the  engineer.  Purtherniore.  It  Is  the  confirmed 
belief  of  the  writer  that  these  higher  engineering  costs  will 
on  the  average  and  in  the  long  run  mean  actually  lower  total 
costs  of  the  completed   work. 

Fees  for  Practicing  Engineers. — Little  can  be  achieved 
by  talking  indellniti'lv  about  "lack  of  recognition"  and  "need 
of  greater  compensation"  for  engineers.  In  order  that  wo 
may  tell  others  what  we  want  and  deserve,  we  must  first 
formulate  our  own  Ideas  on  the  subject, 

Schndules  for  engineers'  salaries  In  railroad,  highway  and 
municipal  fields  have  been  proposed  by  the  American  Asso- 
ciation of  Engineers.  They  set  standards  which  while 
equitable  are  generally  In  advance  of  the  rates  now  current, 
pnd  the  gradual  working  toward  those  ends  will  be  the  basis 
of  real  progress.  Similar  schedules  on  a  fee  basis  should 
he  developed  for  practicing  engineers,  and  the  American 
Association  Is  certainly  the  proper  organization  to  give  such 
a  schedule  the  thorough  publicity,  and  the  powerful  backing 
which  Is  necessary  to  secure  Its  general  adoption. 

Such  n  schedule  must  perforce  be  a  rather  complex  on", 
as  there  are  many  factors  to  be  considered.  The  element 
"value"  of  senices  should  be  given  greater  weight  than 
time.  Even  for  the  same  amount  of  actual  detail  work  re- 
quired the  fee  should  be  greater  for  the  large  undertaklni? 
than  for  the  small  one.  The  responsibility  assumed  and  the 
special  knowledge  acquired  from  past  undertakings  should 
be  capitalized. 

Percentage  fees  have  been  widely  adopted  in  the  past. 
They  have  the  merit  that  they  recognize  at  once  the  greater 
responsibility  of  handling  the  more  costly  undertakings. 
^^'here  percentage  fees  cover  detail  work  and  services  of 
subordinates,  they  must  necessarily  be  found  on  a  sliding 
scale  with  the  greater  percentages  for  small  projects  which 
In  many  features  necessitate  as  much  actual  work  as  larger 
ones.  Percentages  for  different  classes  of  work  and  even 
for  different  undertakings  In  the  same  class  must  have  a 
measure  of  flexibility  to  take  account  of  the  special  problem 
Involved. 


•FroTTi  a  paper.  ".Oom<-  Problems  of  the  Pmctlcing  Fncini>er." 
■■•Tti  befori  the  Oregon  Chapter  of  tho  .Vmerlcan  Association  of 
Kngineers. 


A   per  d'em  rate  for  engineering  services  Is  necessary   for 
many    undertakings    where   the    extent   of   the    work   cannot 
be  predicted  In  advance.     The  per  diem  charges  will  depend 
(47) 
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upon  the  importance  of  the  work  and  the  experience  and 
standing  of  the  engineer  employed.  I'nlike  percentage  fees, 
per  diem  rates  do  not  depend  directly  on  the  magnitude  of 
the  work,  and  do  not  take  account  of  price  fluctuations. 
Therefore  the  schedule  adopted  for  present  day  conditions 
should  range  from  50  to  100  per  cent  above  what  was  reason- 
able for  pre-war  times. 

Engineering  undertakings  must  deal  with  natural  obstacles 
which  cannot  be  predicted  with  absolute  accuracy,  and  for 
which  the  engineer  is  In  no  way  responsible.  The  engineer- 
ing services  and  skill  required  cannot  be  exactly  foreseen 
at  the  initiation  of  a  job.  Percentage  fees  entail  an  ele- 
ment of  risk.  Per  diem  rates  obligate  the  engineer  to  per- 
form services  of  unforeseen  value  or  responsibility  at  a  set 
figure.  Such  gambling  elements  are  not  truly  consistent 
with  professional  services. 

The  ideal  compensation  for  engineers  is  a  Hat  fee  to  be 
fixed  at  the  conclusion  of  the  work  and  after  all  of  the  con- 
tingencies havp  been  passed.  This  plan  is  the  accepted  one 
with  the  legal  and  medical  professions,  whose  most  reputable 
members  will  refuse  to  set  a  figure  in  advance  of  the  con- 
clusion of  a  case.  It  is  equally  applicable  to  engineering 
work.  It  implies  the  obligation  which  already  rests  upon 
engineers  as  professional  men.  to  give  their  best  efforts  in 
the  way  of  services,  and  to  evaluate  them  at  a  fair  figure. 
rot  too  high  which  would  be  extortion  and  not  too  low  which 
means  loss  of  self-respect  and  public  appreciation. 

A  recognized  schedule  of  what  constitutes  fair  engineering 
fees  vill  be  a  protection  to  engineers  both  from  within  and 
without  their  own  ranks.  It  will  give  some  foundation  for 
"calling"  the  man  who  undertakes  work  too  cheaply,  and 
who  must  therefore  either  neglect  to  give  full  service  or 
operate  at  a  loss  or  an  inadequate  compensation.  It  further- 
more give?  a  firm  ground  for  fixing  the  fees  asked  of  clients. 
The  inevitable  attempt  to  bear  down  on  the  price  may  be 
met  by  fixed  refusal,  with  the  feeling  that  your  competitor 
will  not  cut  under  your  price.  The  maintenance  of  such  a 
schedule  will  necessarily  bring  a  certain  responsibility  upon 
such  an  organization  as  the  American  Association  of  Engi- 
neers, which  must  at  times  take  some  action  of  reproof  or 
discipline  upon  those  who  fail  to  follow  the  wishes  of  the 
majority. 

Engineerinp  Service. — The  adoption  of  a  set  schedule  of 
ongineering  charges  may  be  opposed  by  some  on  the  ground 
tliaf  it  is  a  form  of  collusion  or  conspiracy  and  against  pub- 
lic policy  if  not  actually  illegal.  Such  is  ahsolutelv  not  the 
case.  Engineering  service  is  not  a  commodity  of  rigid  nuali- 
ties  and  dimensions,  Tniformity  of  price  may  and  will  h-? 
accompanied  by  the  highest  form  of  competition  in  service 
This  form  of  competition  is  the  end  to  which  we  all  sho\iI'l 
V  ork. 

wnien  a  prospective  client  reasons:  that  all  charges  be- 
ing enusl  he  will  choose  ".Tohn  Doe"  because  he  renders 
the  most  conscientious  service,  he  has  acquired  a  true  ap- 
prfciation  of  the  engineering  profession. 

Along  with  the  inevitable  competition  of  service  ther" 
should,  however,  for  the  good  of  the  profession,  be  main- 
tained a  certain  minimum  quality  of  service.  A  case  where 
inferior  service  is  an  injury  to  us  all  is  that  of  one  engineer 
In  the  municipal  field  who  takes  work  on  a  percentage  to 
rover  (nil  preliminary  and  construction  service.  He  pre- 
pares plans  and  specifications,  but  when  it  comes  to  construr- 
flon.  gives  only  the  most  casual  over.sight  and  inspection. 
The  result  Is  numerous  jobs  of  inferior  iiuality  which  di-;- 
credit  engineers  in  general.  This  individual  should  be  made 
to  feel  In  an  unmistakable  way  the  disfavor  with  which 
reputable   engineers   look   upon   his   methods. 

An  occasional  error  in  judgment  on  the  part  of  an  engi- 
neer can  be  condoned,  but  the  engineer  in  or  out  of  private 
practice  who  knowinglv  slights  his  work  gains  temporary 
profit  nt  the  expense  of  reputation,  both  his  own  and  that 
of  engineers  In  eeneral.  If  an  engineer  Ciinnot  secure  a  fee 
which  will  enable  him  to  do  a  job  justice,  he  had  belter  turn 
If  down  entirely.  Every  piece  of  work  done  should  represen' 
his  best  efforts  Engineers  should  demand  adeniiate  an(>  in 
fact  liberal  compensation,  but  in  return  for  this  the  client 
deserve.si  the  utmost  efforts  in  the  way  of  "Service." 

There  have  been  many  efforts  in  the  past  to  point  out  ^ 
fundamental  line  of  distinction  between  the  engineer  and 
the  tradesmen,  .and  to  show  why  the  American  .Xssociation 
rannot   align   itself   with   trades  unions.     The  argument   that 


the  engineer  is  an  arbitrator  between  capital  and  labor  is  a 
catchy  one,  but  will  not  stand  analysis,  for  in  truth  he  sel- 
dom exercises  such  a  function. 

If  he  will  consider  the  original  division  of  industrial  effort 
among  the  trades  and  guilds,  and  follow  the  development 
through  to  the  modern  specialization  and  organization  of 
trades,  vocations  and  professions,  he  will  find  that  the  Amer- 
ican Association  has  an  ancestry  not  so  tar  removed  from 
thai  of  the  plumbers  or  the  hod  carriers.  It  Is  nothing  to 
be  a.iihamed  of  at  that,  for  the  surgeon  we  remember  started 
as  a  barber  and  the  original  lawyer's  only  qualification  was 
the  ability  to  read  and  write,  not   common  at  that  day. 

The  breach  between  the  American  Association  and  the 
trades  union  is  not  a  matter  of  form,  but  of  performance. 
We  object  to  be  classed  with  the  unions  not  for  what  they 
are.  but  for  what  they  do.  The  majority  of  trades  unions 
are  run  for  purely  selfish  motives,  and  without  consideration 
for  society  at  large.  Strikes  which  bring  suffering  upon  the 
innocent  public,  llmltntlon  of  production,  violence  and  other 
practices  have  brought  disfavor  from  a  public  which  is  in- 
clined to  support  labor's  claim  along  many  lines.  The  trade.? 
union,  furthermore,  have  almost  entirely  drifted  from  the 
old  aim  of  the  guilds,  to  develop  more  efficient  workmen. 
The  union  aim  is  more  often  to  reduce  than  to  increase  effi- 
ciency and  production. 

The  American  Association  demands  a  square  deal  for  en 
gineers.  Like  the  trade  unions,  it  considers  compensation 
and  working  conditions,  but  proposes  to  get  results  by 
methods  which  will  gain  engineers  the  respect  and  not  the 
disfavor  of  society. 

Our  most  fundamental  distinction  from  the  unions  comes, 
however,  in  this  matter  of  service.  Our  first  aim  is  to  raise 
the  standards  of  ethics  of  the  engineering  i)rofession.  "We 
want  public  recognition,  but  we  want  also  to  deserve  it. 
l!"  we  allow  our  claims  for  better  compensation  to  receive 
emphasis  above  all  else,  we  are  exactly  following  the  lead 
of  the  unions.  If.  however,  we  carry  along  at  the  same  time 
a  well  worked  out  campaign  for  better  engineering  service, 
we  will  have  distinguished  ourselves  in  an  unmistakabl"! 
manner   from    the   organizations   for  selfish   ends   alone. 


A  "Slight"  Newspaper  Mistake  on  a  Cost  Plus  Contract. 
— There  was  a  statement  in  the  papers  some  months  ago 
that  Uncle  Sam  had  been  wasting  about  $14.l;00.00n  on  a 
cost-plus  contract.  It  was  in  this  district.  Some  three  day.i 
later.  I  happened  to  receive  reports  which  showed  that  the 
total  expenditure  amounted  to  $.'?,:l(!."),00n.  I  also  hrppene'l 
to  know  that  the  total  profit  on  this  $:!.::r>5.000  job  was  s 
little  less  than  $2S,000,  so  I  addressed  a  little  line  to  the 
papers  in  Philadelphia,  but  they  did  not  want  to  spoil  a 
good  story.  The  cost-pins  contract  Is  necessary  at  times, 
and  is  a  good  thing  if  properly  handled.  You  have  to  pay 
for  the  time  element.  You  can  walk  from  here  to  North 
Philadelphia:  or  you  can  go  up  in  a  street  car  for  n  ct.  1 
think  If  you  use  the  railroad  it  costs  you  17  ct.  Y'ou  can 
hire  a  taxicab.  You  get  there  quicker  with  a  taxicab.  h'lt 
it  costs  you  more  money,  and  that  is  precisely  the  ca?e 
with  the  cost-plus  contract.  There  is  nothing  against  it  if 
the  Government  is  able  to  set  agoing  its  procedure  tor 
l.andling  these  cases,  which  provides  for  proper  authoriza- 
tion for  all  thai  is  spent.  In  all  of  these  cost-plus  contract;', 
the  Government  was  safe:  it  practically  eliminated  the  per- 
centage: for  it  had  a  little  i)roviso  in  connection  with  all 
war  work — that  SO  odd  per  cent  was  to  come  back  any  way 
in  the  form  of  surplus  war  tax.  It  stands  out  clearly  that 
with  no  proving  grounds,  experimental  stations  and  labora- 
tories, there  were  many  things  that  we  did  not  know,  and 
we  stood  to  make  mistakes.— .John  C.  .Tones  in  address  be- 
fore the  Engineers"  Club  of  Philadelphia. 


Town  Manager  Plan  for  Westfield,  Mass.— At  a  special 
election  July  12  the  town  of  Westfield.  Mass.,  voted  to  adopt 
the  town  manager  form  of  government  by  .SOS  affirmative  to 
2.5.5  against.  Mansfield  is  the  third  municipality  In  the  stat' 
to  take  this  form  of  government.  Waltbani  and  Norwood  be- 
ing the  other  two.  The  town  manager  will  be  appointed  by 
the  Selectmen  and  the  other  town  offices  will  be  filled  by 
the  town  manager  with  the  advice  of  the  Selectm.'n.  excep* 
that  the  School  Committee  will  be  elected  and  the  town 
treasurer  and  the  collector  of  taxes  be  appointed  solely  by 
the  town  manager. 
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Construction    Methods    on    Three 

Recent  Earth  and  Concrete 

Dams 

By  JAMES   P.  WKLLS. 

CiiiNiiitini;  QiKltiier.  TutlPr  Blilt;.,   lu..  lumrr,   N     Y. 

During  the  past  four  or  five  yeiirs  thf  writer  1ms  hiitl  oc- 

i.isiiin    to    (It^sign    and    supervise    the   conslruelion    of    several 

.  arthen   dams    with   concrete   cores.     It    lias   occurred    to  hliu 

fhtcfing  6tvd»r  Uitd,  Borrxm  Pit  Nat.  At  A:n*  Eneatvtion  Iff 


Fig.    1 — Le    Roy    0am,    Showing    Borrow    Pits. 

ibat  the  difterent  methods  used  in  the  construction  of  threi- 
of  these  dams  which  are  quite  similar  in  design  might  he  of 
Interest  to  those  contemplating  similar  structures.  The 
methods  of  making  the  earth  fill  In  each  case  are  particularly 
iiileresling. 

All  three  dams  were  built  in  New  York  State  and  in  about 
the  same  latitude,  the  I-e  Roy  dam  and  the  Newark  riam  in 
Western  New  York,  and  the  Johnstown  dam  in  Eastern  Ne'V 
York.     All   three  are   for   the   purpose   of   impounding   water 
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for  uiunicipul  wiiter  supplies  The  capacity  of  llie  l.e  Hoy 
iiiid  Johnstowi!  reservoirs  Is  about  IT j.imo.UOO  sal.  and  th<< 
capacity  of  the  Newark  reservoir  about  l'26.000.0i>(i  gul. 

Le  Roy  Dam.  This  dam  was  begun  In  September.  I'Jl.'t, 
and  practically  completed  In  December  of  the  same  year.  It 
has  a  maximum  height  of  :!:'  ft.,  u  length  of  50i)  ft.  and  con- 
tains about  '.'5.0(10  cu.  yd.  of  earth  embankment  and  about 
2,0(iU  cu.  yd.  of  concrete,  lu  addition  to  this  a  dike  with  a 
MiHAlmum  height  of  10  ft.  was  also  constructed.  The  ma- 
terial for  the  greater  porlloii  of  the  dam  was  taken  from 
borrow  pit  No.  1  (see  Fig.  ll  liy  means  of  an  elevallnn  grader 
hauled  by  a  traction  engine  and  loading  Into  dump  wagour. 
Most  of  the  material  which  went  Into  the  dam  wus  of  ii 
heavy  clayey  nature.     Considerable  difficulty  was  experlenoed 
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Fig.  2 — Johnstown   D.irn   Layout. 


Fig.    3 — Newark    Dam,    Showing    Borrow    Pits. 

In  operating  the  grader  whenever  the  borrow  pit  was  wet. 
The  construction  work  had  to  be  carried  into  freezing 
weather  and  considerable  frozen  earth  was  put  in  on  the  up- 
stream side  of  the  dam.  Although  during  the  construction 
the  embankment  was  wetted  and  rolled  with  a  grooved  roller, 
there  was  some  settlement  In  the  following  year  due  to  the 
thawing  and  settlement  of  the  frozen  earth.  There  was  a 
crack  along  each  side  of  the  core  wall  about  a  foot  wide. 
The  embankment  settled  from  2  to  3  ft.  at  the  central  por- 
tion of  the  dam. 

Jchnstown    Dam. — Construction    work    on    this    project    was 
begun    in    April.    1918      The   work   was   closed   down   for   the 
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winter  and  it  was  completed  in  the  latter  part  of  August. 
1919.  This  dam  has  a  maximum  height  of  about  50  ft.  and 
Is  about  450  ft.  in  length.  It  contains  about  50.000  cu.  yd. 
of  earth  embankment  and  about  6.000  cu.  yd.  of  concrete. 
The  material  for  the  dam  was  sandy  loam  mi.xed  with  gravel 
and  a  small  per  cent  of  clay.  All  of  the  earth  embankment 
was  put  in  with  scrapers,  part  of  it  with  Maney  scrapers  and 
part  with  Fresno  scrapers.  The  material  was  obtained  from 
two  borrow  pits.  One  of  these,  located  on  the  upstream 
side,  was  long  and  narrow  and  all  the  material  was  located 
below  the  level  of  the  top  of  the  dam.  The  material  from 
this  borrow  pit  was  excavated  with  Maney  scrapers,  loaded 
with  a  hoisting  engine.  They  made  an  excellent  compact 
bank  as  the  front  wheels  of  the  scrapers  were  nearer  to- 
gether than  the  rear  wheels  so  that  each  scraper  made  four 
tracks.  The  material  in  the  borrow  pit  in  front  of  the  dam 
was  practically  all  taken  from  a  level  higher  than  the  top  of 
the  dam.  Fresno  scrapers  -with  a  "horse  hitch  were  used. 
and  towards  the  latter  part  of  the  work  Maney  scrapers 
were  also  used  with  an  extra  team  to  load  the  scrapers.  Very 
little  settlement  whatever  occurred  in  this  embankment  even 
at  the  portion  where  it  was  50  ft.  in  height.  The  continual 
pounding  of  the  horses'  hoofs  and  the  added  effect  of  the 
wheels  of  the  scrapers  make  a  very  compact  bank. 

Newark  Dam. — Construction  work  on  this  dam  was  begun 
In  June.  1919.  and  it  was  practically  completed  in  the  la*ter 
part  of  November  of  that  year.  It  contains  about  35,000  cu. 
yd.  of  earth  embankment  and  about  3.000  cu.  yd.  of  concrete. 
The  material  in  the  dam  is  clay  loam  mixed  with  a  small 
per  cent  of  gravel,  l^nlike  the  Le  Roy  and  .lohnstown  dams 
which  are  of  relatively  short  length,  the  dam  at  Newark  is 
over  3.000  ft.  In  length  and  for  the  most  part  quite  low.  The 
highest  portion  is  25  ft.  The  embankment  in  the  diversion 
dam.  as  listinguished  from  the  dike,  was  constructed  of  ma- 
terial from  borrow  pit  No.  1,  shown  in  Fig.  3.  The  borrow 
pit  would  not  be  of  this  shape  but  for  the  fact  that  a  chan- 
nel had  to  be  cut  through  at  this  point  to  carry  the  water 
from  the  diversion  dam  over  into  the  adjacent  valley.  The 
material  from  this  point  was  excavated  with  a  shovel  with 
■54-yd.  bucket  loading  into  dump  wagons.  For  the  low  por- 
tions of  the  dike  the  material  was  taken  out  of  the  reser- 
voir by  means  of  slip  scrapers  (see  borrow  pit  No.  3,  Fig.  3) 
The  material  for  the  higher  portion  of  the  dike  was  obtained 
from  borrow  pit  No.  2  (Fig.  3).  This  material  was  exca- 
vated with  a  steam  shovel  with  a  IV^yd.  bucket  loading  into 
dump  wagons.  As  this  dam  was  of  a  moderate  height  through 
to  its  entire  length  very  little  settlement  had  occurred.  In 
the  case  of  all  three  dams  the  material  was  put  in  from  6  to 
12in.   layers. 

Analysis   of   Costs. — The   following   table   shows    the   price 

bid   per  cubic  yard   for  earth  on  each  of  the  dams,  and  the 

average  cost  of  labor  and  for  teams  during  their  construction: 

Average 
Avcraj^e      t(-am 
labor  and  man 
Price        price       price 
Tear  built.     Cu.  yd.        hid.       per  hr.    per  hi. 

Le  Hoy  Dam    1915         25,000         $0.^0         $0.20         $0  50 

John'itown   Dam    191S-1910         50.000  .75  .40  .80 

Newark    Dam    1919         35,000  1,00  .45  .80 

Nr>t-  :    J"'-hr,i]r  day  in  each  case. 


What  an  Annual  Report  of  a  City 
Should  Contain 

An  annual  report  is  an  essential  part  of  the  year's  work 
of  any  city  administration.  City  officials  should  not  regard 
the  making  of  the  annual  report  as  a  mere  "piece  of  red  tape 
required  by  law."  Almost  any  kind  of  an  annual  report  will 
meet  the  requirements  of  the  law.  But  the  annual  report 
which  achieves  the  object  for  which  the  law  was  framed 
does  much  more  than  merely  satisfy  the  letter  of  the  law. 
How  this  may  he  accomplished  is  set  forth  as  follows  in 
Kansas  Municipalities. 

The  primary  object  of  an  annual  report  is  to  acquaint  the 
taxpayer  with  the  management  of  his  government.  As  the 
stockholders  of  the  municipal  corporation,  the  taxpayers  arc 
entitled  to  a  report  of  the  year's  work  of  the  corporation. 

Must  be  Readable.— But  this  report  must  be  In  a  readable 
and  understandable  form.  Taxpayers  are  human.  They  are 
usually  too  busy  making  a  living  to  have  time  to  solve  statis- 
tical puzzles  and  masses  of  abstract  figures.  Therefore,  the 
annual  report  should  be  simplified,  illustrated,  analyzed,  and 
visualized.     The  sewer  extensions,  the  tax  rate,  the  cost  of 


the  services  of  the  big  policeman  ou  the  street  corner,  are 
all  matters  which  can  be  boiled  down  into  chart  form,  and 
presented  to  the  taxpayers  in  the  shape  of  graphic  pictures. 
He  can  thus  digest  the  significance  of  a  mass  of  uninterest- 
ing facts  and  figures  at  a  glance. 

That  an  annual  report  is  almost  meaningless  unless  it  i.s 
accompanied  by  comparisons  with  previous  annual  records 
should  not  be  overlooked.  A  report  should  be  cumulative. 
Here  again  is  an  excellent  opportunity  for  chart  work. 

Importance  of  Pictures. — In  order  to  present  the  work  of 
the  city  and  the  city  departments  in  a  complete  form,  an 
annual  report  must  contain  good,  clear  photographs  of  the 
city's  achievements  in  the  way  of  additions  to  its  equipment 
for  carrying  on  business.  Why  shouldn't  a  report  show  the 
taxpayers  the  mud  puddle  that  was  transformed  into  a  paved 
street?  The  picture  of  the  new  fire  truck  would  not  only 
be  interesting  in  itself,  but  it  would  arouse  an  interest  in  the 
reader  as  to  the  cost  of  the  truck,  the  reasons  for  its  pur- 
chase, the  expected  saving  and  increased  service. 

Style  and  Form. — A  city's  annual  report  should  be  neat  i'l 
form  and  a  fit  representation  of  the  standing  of  the  city 
government.  It  should  not,  of  course,  be  unduly  expensive. 
It  should  conform,  so  far  as  possible,  with  the  rules  of  good 
style  and  modern  principles  of  publicity.  The  local  news- 
paper men  and  printers  are  in  a  position  to  give  the  city  offi- 
cials many  good  pointers  in  the  matter  of  the  form  and  style 
of  the  report,  and  they  are,  as  a  rule,  glad  to  advise  with 
them. 

No  report  should  fail  to  give  a  statement  of  plans  for  the 
next  year.  What  work,  in  the  opinion  of  the  city  officials, 
should  be  undertaken  by  the  city  during  the  ensuing  year, 
and  the  gist  of  their  recommendations  for  carrying  out  this 
work,  are  necessary  items  of  the  complete  annual  report. 

Circulation  of  Report. — Given  a  readable  report,  it  must 
be  placed  at  the  disposal  of  the  taxpayer.  He  is  entitled  to 
a  copy  delivered,  by  special  messenger  If  necessary. 

A  sufficient  number  of  copies  should  be  printed  to  place 
one  in  the  hands  of  every  taxpayer,  and  have  a  sufficient 
number  for  exchange  purposes  and  for  permanent  records. 

It  is  an  excellent  policy  to  exchange  annual  reports  with 
other  cities.  The  knowledge  of  what  neighboring  municipali- 
ties are  doing  is  an  invaluable  and  indispensable  asset.  A 
willingnes.-?  to  exchange  annual  reports  is  an  evidence  of  n 
spirit  of  cooperation  and  pro.gressiveness. 

The  postage  required  to  mail  out  the  report  is  a  part  of 
the  expense  and  should  be  provided  for  in  the  beginning. 
The  city  that  is  reluctant  to  exchange  reports,  and  to  prepay 
postage  on  its  own  report  lacks  a  progressive  spirit,  and  falls 
far  short  in  the  matter  of  modern  business  courtesy. 

Should  be  a  Good  Advertisement.— An  annual  report  should 
be  looked  upon  as  advertising  matter  for  the  city  In  a  cer- 
tain sense.  It  should  be  the  sort  of  a  record  that  the  local 
chamber  of  commerce  would  be  glad  to  send  to  a  prospective 
citizen  seeking  information  about  the  town.  But  the  facts 
should  never  be  misrepresented.  A  well  prepared  annual 
report  unconsciously  and  inevitably  becomes  a  good  ad- 
vertisement for  a  city.  For  a  successful  annual  report  is 
nothing  more  or  less  than  a  true  story  told  in  the  most 
attractive  way 

No  group  of  city  officials  should  consider  their  year's  work 
completed  and  their  duty  performed  without  the  publication 
of  a  creditable  annual  report. 

Trade  Publications 

The  fpllowinj?  trade  publications  of  Interest  to  engineers  and 
coiitri'tors  have  been  Issued  recently; 

Pumps— Traylor  F.nginecring  &  Manufacturing  Co.,  AUentown. 
Pa.  .\  bulletin  illustratinK  and  describing  the  new  power  pump 
hroiieht  out   bv    this   company. 

Swimming  Pool  Sanitation- Wallace  &  Ticrnan  Co..  Inc..  New 
York  fity.  A  30  page  technical  publication  describing  the  use  or 
chlorine  for  sterilizing  swimming  pool  water. 

Hydraulic  Ram»— RlOe  Engine  Co.,  142  Cedar  St..  New  York. 
12  paKC  circular  describing  the  use  of  the  rlOe  ram  for  furnishing 
water  supply  for  the  farm  and  country  home. 

Meter  Boxes— H.  W.  Clark  Co.,  Mattoon,  III.  24  page  bulletin 
illustrating  and  describing  the  many  types  of  Clark  meter  boxes 
adapted  to  all  of  the  southern  states  and  made  to  fit  every  special 
locality  and  condition. 

Wood  Pipe— Western  Wood  Pipe  Publicity  Bureau.  Seattle.  Wash., 
40  page  bulletin  illustrating  and  describing  types,  sizes  and  char- 
acteriPtlcs  of  wood  pipe  inst.allations  for  power,  irrigation,  mining, 
municip.al  and  other  uses. 

Steel  Overshoot  Water  Wheels — Pltz  Water  Wheel  Co..  Hanover, 
Pa.  80  page  booklet  devoted  to  the  Fitz  steel  overshoot  water 
wheel.  Contains  drawiigs  of  interesting  Illustrations  and  of  gen- 
eral Information  on  the  use  of  these  wheels. 
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isrjes  of  each  month  completely  cover  county  engineering  and  highway  engineering  and  contracting. 
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lb)    Bridges 

ic>   Harbor  Structures 
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The  Wage  Increase  of  Railway  Em- 
ployes in  General  and  of  Engi- 
neers in  Particular 

The  wuBi's  of  the  1.900,000  railway  employes  have  just  been 
Increa.spil  about  22  per  cent,  or  a  total  of  $600,000,000  an- 
nually, thus  bringing  the  railway  annual  payroll  up  to  $r,.300.- 
OfiO.OflO.  The  average  employe  will  receive  about  Jl.T.'.O  a 
year,  as  compared  with  $.S10  In  1914.  or  an  increase  of  11.') 
per  rent. 

A  table  of  wages  for  each  of  the  I'.O  elasse.s  of  railway  em- 
ployes is  given  on  another  page.  The  average  wage  befor.^ 
the  Increase  was  about  $119  a  month,  and  now  it  is  abou' 
$Hfi  a  month.  It  will  be  noted  that  the  average  wage  of  th-? 
lO.OOO  assistant  engineers  and  draftsmen  was  $1.''.».  and  has 
been  increased  to  $170;  hence  the  engineering  force,  taken 
as  a  whole,  now  receives  an  average  wage  that  is  less  than  a 
dollar  a  day  In  excess  of  the  average  paid  to  the  1.900.000 
railway  employes  I 

It  has  been  stated  recently  that  many  railway  oflirials  are 
worried  over  the  reluctance  with  which  civil  engineeripg 
graduates  enter  the  employ  of  railways.  This  reluctance  will 
not  decrease  until  railway  companies  increase  the  average 
salaries  of  their  professional  engineering  forces  until  it  a' 
least  equals  the  average  salary  of  their  locomotive  firemen. 

Rates  of  wages.  like  the  prices  of  commodities,  are  deter- 
mlnted  by  supply  and  demand.  Hence,  it  has  been  argued, 
engineers  must  expect  low  wages  If  the  market  is  gluttpd 
with  engineers.  But  this  reasoning  leaves  out  of  account  the 
fact  that  there  are  engineers  and  engineer.*!.  The  most  am- 
bitious, energetic  and  nuick-witted  of  the  youne  engineers 
will  always  refuse  to  stay  long  where  salaries  are  low.  They 
will  migrate  to  better  fields.  It  will  continue  to  be  possible 
tc  fill  vhe  places  of  ambitious  young  engineers  with  men  who 
are  not  so  ambitious.  The  law  of  supply  and  demand  will 
hold,  but  not  to  the  advantage  of  a  railway  company  that 
persists  long  in  ignoring  another  law.  namely,  that  the  ablest 


yiiung  men  gravitate  toward  the  places  that  yield  the  great- 

iht  income. 


( 


The    Alleged    Safety  of    Airplane 
Transportation 

Percentage  figures  as  tii  aecidcnls  mean  little  or  nothing 
to  the  average  person  until  the  percentage  in  one  class  of 
risk  is  compared  with  that  in  another.  A  great  deal  of  er- 
roneous rea.'-oning  springs  from  failure  to  make  such  com- 
parisons. Thus  we  are  told  that  civil  travel  by  airplane  's 
not  very  dangerous  because  during  the  last  X  months  of  1919 
iinly  6  passengers  were  killed  for  lOO.OnO  hours  of  airplan-^ 
night  In  Great  Britain.  Yet.  if  the  same  percentage  of 
deaths  had  occurred  among  the  railway  passengers  of  Great 
Britain  there  would  have  been  lo.'>,000  fatalities  in  the  same 
v:  months,  as  contrasted  with  about  100  nctirally  killed.  In 
other  words,  air  travel  in  Great  Britain  during  the  year 
1919  was  about  a  thousand  times  as  fatal  as  railroad  travel, 
as  far  as  passengers  were  concerned! 

Turning  to  the  fatality  among  pilots  of  airplanes  we  find 
i;  to  have  been  eight  times  as  bad  as  aniong  the  passengers 
carried.  There  were  is  pilots  killed  and  72  injured  per  100.- 
neo  hours  of  airplane  flight.  There  are  about  :!0,000  loco- 
motive drivers  in  Great  Britain.  If  we  estimate  only  1.000 
hours  of  actual  travel  per  year  for  each  of  the  oO.OOO.  we 
hrve  n  total  of  .lO.tmo.OOO  hours  of  travel  for  these  engine- 
men.  The  (ntnlllles  among  them  are  about  20  a  year,  or  one 
riilallty  per  L.'^OO.COO  hours  of  travel  as  compared  with  one 
fatality  per  2,000  hours  of  travel  of  pilots  of  airplanes. 

Commenting  on  this  subject.  The  Engineer  of  London, 
says : 

The  poBlllon  rt-vi-.-iIcd  by  our  flKiirr-n  cannot  be  regarded  as 
iho->rfuI.  W«-  would.  Instead,  dosiorllw  It  as  very  depresslni;  were 
It  not  for  one  retl-'Cllon:  civil  nvlntlon  has  been  condurted  so  far 
on  .such  a  small  scale  compared  with  railway  transport  that 
..,  t.  ,-i,,,i  .ti.it  of  the  ciwunlty  »tatl.«tlc«  may  Involve  the  well- 
•>•  of  arrlvlni;  at  a  misleading  result  a.isoclaled 
-      We  are  not  enttled  to  assume  that  the  dangers 

V)  *^ 
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of  nyjng  as  revealed  by  the  casualty  stntisUcs  for  the  small  amount 
of  civil  avi.ition  so  far  attempted  would  of  necessity  be  confirmed 
were  the  services  greatly  expanded.  Thus,  while  a  greatly  ex- 
tended system  of  Aerial  transport  would  conceivably  he  accom- 
panied by  the  Introduction  of  dangers  which  are  today  not  present. 
or  are  inslsnKlcant— for  example,  the  risk  of  collL-iion  In  the  air- 
equally  ccncelvabiy  would  the  extension  reduce  some  of  the  exist- 
ing risks,  si-ch  as  those  involved  In  the  dependence  upon  a  very 
limited  number  of  machines  and  pilots.  Nevertheless,  the  com- 
|>anson  we  have  Instituted  Is.  we  think,  sufficiently  sound  to  serve 
as  a  check  upon  thoso  who  would  make  wide  claims  for  the  safety 
of  modem  Illght.  No  doubt,  as  compared  with  the  early  days, 
such  safet.x-  has  been  Increased  to  a  remarkable  extent,  but  It 
WQUld  be  foolish  and.  In  tho  end.  harmful  to  encourage  the  belief 
that  practically  aU  elements  of  danger  have  now  been  eliminated. 
Compared  with  travel  by  rail,  the  dangers  of  flight  are  demon- 
strably still  of  very  formidable  magnitude,  and  until  they  have 
been  reduced  any  redtiction  In  the  cost  of  aerial  transport- 
greatly  as  It   Is  requlr.,!         "     ■     My  fail  to  increase   the   pop- 

ula.-lty  of  civil  avl.Ttion 

How  Can  the  Drift  Toward  Munici- 
pal and  Federal  Ownership  of 
UtiUties  Be  Stopped? 

The  belligerent  attitude  of  the  public  toward  railways  and 
other  public  utility  companies  is  ascribable  mainly  to  ig- 
norance. This  ignorance  unfortunately  has  been  almost  as 
great  among  newspaper  editors  and  reporters  as  among  their 
readers:  so  that  we  have  had  altogether  too  many  examples 
of  the  ignorant  expounding  their  ignorance  to  the  ignoran! 
As  an  instance,  we  may  cite  a  recent  article  in  the  Chicago 
Tribune   by  Oscar  E.  Hewitt,  a  space  writer. 

Mr.  Hewitt  finds  that  of  a  total  plant  "value"  of  $158,500.- 
000  for  the  surface  traction  lines,  about  $10,700,000  is  in- 
vested in  pavements.  Since  an  Set.  car  fare  is  expected  to 
yield  net  earnings  of  6.S4  per  cent  on  the  total  "value"  Mr. 
Hewitt  estimates  that  the  car  riders  must  pay  about  $733,000 
annually  for  •'interest  on  paving."    He  says: 

Each  year,  as  paving  has  been  laid,  the  cost  thereof  has  been 
added  to  the  capiul  account  and  patrons  of  the  line  have  been 
forced  to  pay  dividends  on  each  addition. 

The  car  riders  must  also  pay  for  the  paving — the  $10,723,898. 
The  money  Is  technically  supplied  by  the  company,  but  it  actually 
comes  from  the  pockets  of  the  car  riders. 

The  company,  when  it  needs  money  in  normal  times,  sells  bonds 
or  note.s.  These  must  l>e  paid  out  of  the  car  fares.  The  interest 
also  comes  cut  of  the  car  patrons.  When  the  principal  and  in- 
terest have  been  paid  by  the  car  rlder.s.  then  the  company  will 
keep  on  charging  dividends  against  the  value  of  the  money  spent 
to  get  tho  pavements.     That  sum  is  in  the  capital  account. 

Mr.  Hewitt  is  so  Ignorant  of  accounting  and  finance  that 
he  arrives  at  a  wholly  false  conclusion  when  he  says  that 
the  car  riders  pay  not  only  the  interest  on  the  pavement  cost 
tut  the  first  cost  of  the  pavement  as  well.  How  he  made 
such  a  blunder  is  not  easy  to  understand,  except  on  the 
theory  that  a  man  ignorant  of  a  given  subject  is  likely  to 
err  even  when  error  seems  impossible  to  one  who  has  knowl- 
edge of  the  subject.  Note  the  naive  statement  that  when  a 
street  railway  company  sells  bonds  or  notes  It  recoups  itself 
therefor  out  of  the  income  from  car  fares!  If  this  is  so. 
why  does  Mr.  Hewitt  limit  his  denunciation  of  the  company 
to  Its  practice  relative  to  pavement  charges?  The  very 
same  practice  must  necessarily  apply  to  the  rest  of  Its  In- 
vestment and  therefore  the  car  rider  must  have  supplied  th.' 
money  with  which  to  build  the  entire  plant! 

It  has  long  been  contended  by  street  car  companies  that 
they  should  not  be  required  to  furnish  the  capital  for  pav- 
ing between  their  tracks,  not  only  because  an  unnecessary 
burden  Is  placed  upon  the  companies  but  upon  their  patrons. 
The  companies  find  It  difficult  enough  to  sell  stocks  and 
bonds  for  their  own  necessary  improvements,  without  being 
compelled  also  to  finance  street  improvements.  The  street 
car  riders,  it  is  held,  should  not  be  required  to  pay  Interest 
on  street  paving,  as  they  do  when  a  street  car  company  pays 
for  the  pavement.  But  all  this  is  entirely  different  from 
the  statement  that  Mr,  Hewitt  makes  to  the  effect  that  "Th^ 
money  (for  pavemensl  is  technically  supplied  by  the  com- 
pany, but  It  actually  comes  from  the  pockets  of  the  car  rid- 
ers." The  fact  Is  that  rarely  does  a  dollar  of  any  public 
utility  Investment,  whether  In  paving  or  In  any  other  plant 
account,  "come  from   the   pockets  of  the   car  riders."     It  Is 


true  that  frequently  a  public  utility  company  invests  pare 
or  all  of  its  surplus  or  depreciation  reserves  in  its  plant,  but 
when  this  is  done  it  is  not  the  money  of  the  patrons  tha». 
is  so  invested  but  that  of  the  stockholders.  In  the  case  of 
the  Chicago  traction  lines,  surplus  and  reserves  have  long 
ago  almost  vanished,  so  that  this  factor  need  not  be  con- 
sidered  in   any  attempt  to  palliate  Mr.  Hewitt's  bhinder. 

When  so  ably  edited  and  so  fair  a  newspaper  as  the  Chi- 
cago Tribune.  "The  World's  Greatest  Paper."  publishes  such 
grossly  misleading  articles  as  the  one  above  quoted,  is  it  to 
be  wondered  that  so  many  .\merican  street  railway  com- 
panies have  become  nearly  bankrupt?  Yet  it  is  not  only 
what  newspapers  print  but  what  they  fail  to  print  that  ac- 
counts largely  for  the  antagonistic  attitude  of  the  public  to- 
ward the  utility  companies.  When  a  state  public  utility 
commission  raises  the  rates  of  a  utility  company  rarely  does 
a  daily  paper  comment  favorably  upon  the  act.  By  failure 
to  voice  approval  of  a  just  ruling  of  a  commission,  news- 
papers give  the  impression  that  they  do  not  regard  the  rul- 
ing as  being  Just. 

This  combination  of  ignorant  reporting  and  silent  editing 
of  utility  affairs  is  rapidly  leading  the  country  toward  mu- 
nicipal ownership  of  street  railways  and  other  public  utili- 
ties, for  it  is  driving  capital  away  from  the  utility  field.  Ten 
years  more  of  such  newspaper  conduct  will  put  an  end  to 
private  ownership,  and  therefore  to  rapid  progress  in  the 
traction  field.  It  is  to  be  hoped  that  chambers  of  commerce, 
professional  societies  and  all  the  organizations  of  thinkinu 
men  who  have  public  welfare  at  heart,  will  take  an  active 
part  in  loading  the  daily  newspapers  to  report  and  discuss 
public  utility  rate  matters  correctly  and  with  intelligent  dis- 
crimination. 

Some  utility  companies  conduct  advertising  cr-mpaigns  to 
win  public  support,  but  usually  these  campai<'ns  are  weak 
on  data  and  strong  on  assertion.  Moreover  they  lack  edi- 
torial support.  Editorial  support  must  be  secured  for  utility 
companies  and  for  state  commission  regulation  of  rates,  if 
public  ownership  is  to  be  prevented. 


Improving  Freight  Transportation 

Freight  car  mileage  attained  its  maximum  in  1916  when  It 
averaged  26.9  miles  per  car  per  day.  Freight  car  loading 
attained  its  maximum  in  1919  when  it  averaged  29.1  tons 
per  loaded  car.  But  since  191  fi  the  daily  car  mileage  has 
steadily  decreased,  being  26.1  miles  for  1917,  24.9  for  1918 
and  23,1  for  1919.  In  short  there  was  a  decrease  of  nearly 
21  per  cent  in  the  daily  car  mileage  during  those  three  years. 
On  the  other  hand,  car  loading  increased  from  22.4  tons  in  i 
1916  tc  2!i.l  tons  in  1919,  or  more  than  30  per  cent.  Hence  ' 
if  the  dailv  car  mileage  is  brought  back  to  the  average  for 
1916.  it  will  be  posible  to  transport  about  30  per  cent  more 
freight  than  was  hauled  in  1919.  without  increasing  the  num- 
ber of  cars. 

Daniel  Willaid  is  authority  for  the  statement  that  30  miles 
per  car  per  day  can  be  readily  attained  and  maintained.  If 
so.  there  is  little  reason  for  the  prevalent  pessimism  about 
the  freight  car  situation.  The  fundamental  trouble  Is  not 
from  lack  of  cars  but  from  faihire  to  keep  them  moving. 
Both  the  railways  and  the  Interstate  Commerce  Commis- 
sion will  doubtless  adopt  drastic  measures  to  reduce  delays 
in  loading  and  unloading  cars,  as  well  as  delays  incident  to 
congestion  at  terminals. 

About  7.5  per  cent  of  all  freight  cars  are  in  "bad  order." 
or  a  total  of  ISO. POO.  It  is  practicable  to  reduce  this  num- 
ber by  50  per  cent,  thus  increasing  the  useful  supply  of  car# 
by  90,000. 


A.  A.  E.  Passes  20.000  Mark.— The  American  .Association 
of  Engineers  on  .Inly  27  p;issed  the  20.000  membership  mark. 
The  association  was  organized  in  1915.  At  the  beginning 
of  1919  it  had  about  2.500  members.  At  the  beginning  of 
1920  it  had  10.450  members.  The  growth  in  1919  was  S,150 
members:  that  in  the  first  seven  months  of  1920  was  9.530. 
In  other  words,  the  association  is  growing  about  twice  as 
fast  this  year  as  in  1919.  Since  the  first  of  the  year  1919. 
the  number  of  local  chapters  and  clubs  of  the  association 
has  increased  from  26  to  209.  The  national  characteristics 
of  the  organization  are  fully  borne  out  by  the  distribution 
of  these  local   groups  in  almost  every  state  in  the  Union. 
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Computation   of  Cross  Section 
Areas 

To  tbe  Editor:  The  discussion  Itiut  bus  been  going  on  (o:- 
Ibe  past  few  weeks  as  to  tbe  best  way  tu  compute  cross  sec- 
tion areas  has  been  very  interesting,  but  to  my  mind  there 
tas  been  nothing  given  that  has  as  yet  equalled,  let  alune 
surpassed,  the  old  method  that  was  devised  on  the  Interstate 
Commerce  Commission  several  years  ago.  The  method 
shown  by  Mr.  G.  T.  McNabb  in  the  July  Tth  Issue  of  Engi- 
neering and  Contracting  comes  very  near  to  that  of  the  I.  C 
C.  but  inasmuch  as  he  bases  his  computations  on  a  modifi- 
cation of  the  method  of  latitudes  and  departures  it  may  be  a 


little  difficult  lor  a  computer  who  has  had  no  land  surveying 
either  to  follow  or  adopt  his  plan. 

In  the  present  days  any  office  that  hopes  for  speed  or  effi- 
ciency must  have  adding  machines.  With  such  a  machine, 
preferably  a  lister,  a  very  little  practice  will  enable  a  good 
man  to  run  from  10  to  15  miles  of  sections  in  one  day  if  there 
are  not  too  many  plusses  nor  too  many  intermediate  read- 
ings. Two  men  on  the  Federal  work  would  compute  areas. 
Tolumes,  clearing,  grubbing,  and  a  tew  other  items,  classify- 
ing, collecting,  totaling,  and  checking  throughout  in  one  day 
from  6  to  12  miles. 

In  computing  any  section  such  as  Mr.  McXabb  has  shown, 
a  datum  line  must  be  chosen— preferably  below  the  lowest 
reading — on  borrow  (the  subgrade  should  be  used  on  road- 
way), and  then  the  computations  made  by  a  continuous  addi- 
tion of  areas  of  triangles.  In  the  figure  Mr.  McNabb  use! 
(see  page  4  of  your  issue  of  July  Tth)  the  logical  datum  i;; 
86.0.  Using  a  "lister"  machine  we  have,  beginning  at  the 
zero  end  on  the  bottom  row: 

4.0  \     10  =;     160.0 

1.2  X 100  =  i:o.o 

4.S  X  ISa  =    64S.0 
J.0  X    23  =:      73.0 

Now  clear  the  machine  and  throw  In  tlie  comple- 
and  start  on  the  top  row. 


Tn-' 
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Total 16S7.0     nivldf-  by  2  elves  843.5  sq.  ft 

You  will  note  that  this  uses  much  smaller  figures  than 
those  needed  in  Mr.  McXabb's  computations,  which  also  adds 
somewhat  to  the  speed  on  a  day's  nin. 

The  following  sketch  shows  just  how  these  triangles  avi 
determined.  The  light  dotted  lines  give  the  first  computa- 
tions or  the  "Take  Off"  while  the  dashed  lines  show  the 
total  areas,  the  difference  being  the  net  area  required.  It 
wlU  at  once  be  noted  that  as  the  computations  are  made  bv 
nslng  the  vertical  elevation  above  or  below  a  given  datum 
at  each  station,  the  most  logical  datum  to  use  on  roadway 
work  is  the  sub-grade  elevation  as  shown  on  the  profile,  and 
the  cut  or  fill  as  referred  to  this  line  is  at  each  point  the  ele- 
Tatlon  of  the  triangle  to  be  computed,  while  the  base  is  equal 
to  the  horizontal  distance  between  the  points.  On  all  the 
Intermediate  readings,  as  b  c  d,  the  distances  between  the 
two  points  adjacent  Ib-dl  are  used  with  the  height  at  (c), 
thus  computing  two  triangles  at  each  operation. 

On  borrow  a  good  selection  of  the  datum  line  may  save  at 
least  one  computation,  as  the  point  (d)  falling  on  the  line 
gives  one  set  of  "Take  Off"  triangles  as  straight  lines  and  no 
area.  With  a  little  care  and  study  this  method  can  be  used 
on  any  shaped  figure — cut  or  fill.  In  fact,  the  writer,  while 
by  no  means  originating  the  method,  has  used  it  in  computing 
sections  where  there  was  originally  an  overhanging  bluff  and 


in  some  cases  where  overhanging  ledges  were  still  In  place. 
1  feel  safe  In  saying  that  thi-re  Is  no  case  where  this  will  not 
prove  absolutely  accurate,  and  more  speedy  than  the  old 
methods  of  computing,  or  platting  and  planlmeterlng.  while 
in  the  great  majority  of  cases  its  only  speed  llniltutlon  is  the 
number  of  times  that  the  registering  action  of  a  listing  ma- 
chine can  be  worked. 

One  great  advantage  of  this  system  is  the  many  safe  short 
cuts  that  soon  become  famillHr  lo  the  computer.  For  ex- 
ample, in  the  above  computations  a  skilled  man  would  change 
the  4.0  X  40  to  4.0  X  25  and  omit  the  :!.0  x  75  in  his  "Take  Oft" 
area,  and  in  his  total  area  he  would  omit  the  4.0  x  15  and 
change  his  :i.O  x  80  to  3.0x53,  thus  reducing  hlH  operations 
about  20  per  cent  by  not  computing  the  end  trlimgles.  This 
particular  saving  would  occur  in  the  great  bulk  of  end  areas, 
ami  many  other  omissions  and  short  cuts  would  continue  to 
develop. 

Pine  Bluff,  .\rk. 

B.   P    ROSKCR.VNS. 


Allowance  for  Excess  of  Cut  Over 
Fill  in  Earthwork 

To  the  Editor:  There  always  has  been  more  or  less  dis- 
cussion concerning  the  amount  of  excess  of  cut-over  fill  al- 
lowed In  earth  excavation  and  embankment  work,  and  any 
attempt  to  set  down  definite  figures  for  the  amounts  to  be 
allowed  usually  meets  with  adverse  criticism.  Knowing  the 
foregoing  to  be  true,  the  writer  nevertheless  submits  a 
chart  which  he  believes  comes  reasonably  close  to  meeting 
the  requirements  of  highway  engineering,  and  which.  If  fol- 
lowed as  a  guide,  would  lead  to  results  conformable  to  good 
judgment  and  practice.  It  is  not  presented  with  the  Idea 
that  one  should  adhere  blindly  to  the  quantities  shown  by 
poii.ts  on  the  curve,  but  should  be  guided  by  the  changes 
in  percentages  allowed  with  the  changes  In  amount  of  ex- 
cavation. 

The  curve  itself  was  determined  by  a  study  of  existing 
road  sections  actually  constructed,  and  which  had  been  fig- 
uied  to  allow  for  an  excess  of  cut-over  fill  conforming  to 
the  points  on   the  abscissa.     Only   those  cases   were  consid- 
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Ciiart  Showing   the    Relation    Between   Amount  of   Excavation   and 
Exce>*  Overfill. 

eied  which  had  proven  to  be  well  constructed,  the  cuts 
and  fills  as  made  being  materially  as  shown  on  the  plans. 

Some  may  doubt  seriously  the  advisability  of  allowing  as 
large  a  percentage  as  40,  but  the  writer  knows  personally 
of  many  instancr-s  where  35  and  30  per  cent  have  proven 
entirely  inadequate.  This  Is  especially  true  in  very  light 
excavations,  and  where  the  haul  is  from  300  to  500  ft.  It 
may  be  difficult  to  figure  where  the  dirt  goes  to,  but  it  does 
gc  somewhere,  and  seemingly  does  no  good  In  making  a 
fill.  This  loss  will  be  noticed  most  in  the  case  where  the 
new  road  passes  through  a  field  and  the  ground  is  soft  and 
loose. 

The  percentages  allowed  for  heavy  work  are  much  lower. 
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The  reasons  lor  this  will  be  apparent  to  those  who  are  fa- 
miliar with  heavy  grading  work. 

The  percentages  recommended  are  somewhat  higher  than 
are  in  ordinary  use.  but  it  is  believed  that  there  are  benefits 
which  accrue  to  offset  the  ditliculties  in  cost  between  sec- 
tion using  high  and  low  percentages  of  excess.  Take  as  an 
example  the  usual  road  in  the  process  of  construction.  The 
contractor  makes  the  slab,  only  to  find  that  there  is  not 
enough  dirt  to  make  the  shoulders.  How  many  limes  has 
this  happened?  About  four  times  on  every  road  section 
e\er  built.  There  will  be  many  times  when  all  the  avail- 
able dirt  had  been  figured  on  clear  to  the  limits  of  the  right 
of  way.  and  no  more  was  available  without  long  hauls  or  the 
purchase  of  a  borrow  pit  site.  It  is  a  case  of  longsighted- 
ness to  provide  for  just  such  contingencies— and  have  you 
ever  tried  to  deal  with  a  farmer  who  knew  you  wanted  the 
dirt  badlv.  and  who  knew  you  had  to  get  it  from  his  land? 

East  St.   Louis.   111.  W.    »■    WALRAVEN. 


Methodof  Calculating  End  Area  by 
Coordinates 

To  the  Editor:  Enclosed  herewith  you  will  find  a  blu.'- 
print  showing  standard  method  of  calculating  end  area  by 
co-ordinates.      It    may    be    used    wherever    irregular    sections 
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are  found  in  borrow  pits,  foundations,  etc.  This  method 
ha.«  been  In  use  a  long  time  and  especially  by  the  Aqueduct 
Commis.'ilon  and  the  Board  of  Water  Supply  of  New  York 
City. 

It   Is   an    accurate,   concise   and    quick    method    to   do  this 
tedious    work.  DANIEL  ULRICH, 

Assistant    Division    Engineer, 

Raleigh,  N.   C.        North   Carolina  Highway   Commission. 


Stiff  Hats  for  Protection  of  Miners  Against 
Falling  Rock 

The  use  of  helmets  during  the  war  has  accentuated  inter- 
est in  the  advisability  of  using  stitT  hats  in  mines  to  protect 
the  miners  against  falling  rocks.  About  40  per  cent  of  th.' 
accidents  in  mines  are  due  to  falling  rocks  or  roof.  A  larpi^ 
number  of  these  accidents  could  be  prevented  it  the  miners 
wore  stiff  hats  or  helmets.  Some  interesting  information 
on  this  subject  Is  given  by  Assistant  Chief  Mining  Engineer. 
Bureau  of  Mines.  C.  I.orimer  Colburn.  in  a  recently  issued 
report  of  investigations  of  the   Bureau. 

The  use  of  head  protective  devices  in  mines  is  not  new. 
for  they  have  been  in  use  for  many  years  in  Europe  and 
in  the  Lake  Superior  District  in  the  United  States.  In  prac- 
tically all  of  the  mining  districts  in  Europe  stiff  hats  of  some 
kind  are  required  by  the  mine  management.  George  S.  Rici'. 
Chief  Mining  Engineer  of  the  Bureau  of  Mines,  reported  that 
in  Germany.  Belgium,  and  France  stiff  hats  made  of  papier 
mache  or  felt  rosin  are  in  use.  Similar  hats  are  generally 
employed  in  the  Lake  Superior  District.  In  building  the 
subways  of  New  York  and  Philadelphia  it  was  the  practice 
of  engineers  and  workers  to  let  the  hair  grow  very  long  anl 
to  wear  a  close  fitting  cap  or  felt  hat.  In  Germany  the  hats 
are  high  like  the  military  helmets,  w-hereas  in  Prance  and 
Pelr;iuni  they  fit  more  closely  to  the  crown. 
In  England  the  practice  is  mixed.  As  a 
rule  the  miners  use  soft  padded  caps,  but 
in  Yorkshire  many  of  the  miners  use  .sol' 
leather,  tight-fitting  caps  of  jockey  pai 
tern  with  the  seam  forming  a  little  ridi;( 
down  the  middle  of  the  cap.  These  hats 
are  very  useful  in  low  thin  beds  of  coal, 
as  in  crawling  one  is  very  likely  to  strike 
his  head  on  a  sharp  piece  of  rock  or  on  a 
timber.  Of  course,  such  mishaps  are  more 
likely  to  occur  to  a  man  not  familiar  with 
the  mine.  It  must  be  admitted  such  hats 
do  not  stick  on  well,  though  this  is  usually 
due  to  their  not  being  especially  fitted. 
The  German  hat  is  particularly  unsuited 
to  an  American-shaped  head. 

It  is  interesting  to  note  that  on  the  con- 
tinent tight  cotton  caps  are  generally  worn 
over  the  hair  and  under  the  hard  hat.  This 
is  a  measure  for  cleanliness  which  is  ex- 
cellent. In  low  beds  of  coal  where  much 
crawling  on  hands  and  knees  is  necessary 
the  dirt  and  coal  dust  sift  down,  making 
the  miner  black  and  dirty.  In  metal  mines 
stiff  hats  are  of  especial  use  in  shaft  work ; 
also  in  raises  or  high  stopes.  A  small  frag- 
ment of  rock  falling  some  distance  either 
down  a  shaft  or  raise  would  kill  a  man  If 
it  struck  him  squarely  on  the  head.  A 
stiff  hat  or  helmet  may  protect  him  and 
save  his  life.  At  a  station  in  a  shaft  where 
men  are  loading  the  cage  or  skip,  some 
kind  of  adequate  head  protector  should  be 
compulsory.  A  head-protecting  hat  or  cap 
which  is  also  a  good  insulator  should  be 
worn  where  there  is  danger  of  striking 
one's  head  against  a  wire  carrying  an  elec- 
tric current. 

As  a  rule.  Miners  are  more  willing  to 
take  chances  than  to  wear  a  cumbersome 
or  hot  device.  The  European  miners  have 
become  so  accustomed  to  the  use  of  a 
head-protecting  device  that  wearing  one 
has  become  second  nature  to  them.  It 
would  be  desirable  if  stiff  hats  were  in 
more  general  use  in  our  mines. 


Subway  for  Tokyo,  Japan. — A  charter  has  been  granted  for 
A  subway— the  first  in  .lapan— to  be  constructed  in  Tokyo. 
This  is  part  of  a  plan  for  improvments  in  transportation 
facilities  in  Tokyo  and  Osaka  which  will  involve  the  expendi- 
ture of  many  millions  of  dollars. 
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Method  of  Building  C  )ncrete  Tail- 
race  Below  Stone  Arch  Bridj^e 
Foundation  Level 

The  building  of  a  concrete  tail  nui?  under  an  old  stone 
arch,  double  track  railroad  bridge  ut  Miimllton.  O,  Involved 
some  unusual  construction  features  The  tail  race  was  con- 
structed for  the  new  power  plant  for  the  Fordson  Tractor 
works  at  Hamilton.  The  bridge,  whl'h  is  used  Jointly  by 
the  B.  &  O.  and  the  P..  C.  C.  &  St.  L  Ry..  has  four  arches. 
Cracks  in  them  and  a  few  stones  which  have  fallen  out  show 
that  the  foundations  have  settled.  The  conduits  were  car- 
ried 12  ft.  below  the  pier  bottoms.  The  methods  by  which 
the  *'ork  was  handled  are  described  in  the  .luly  Miami  Con- 
servancy Bulletin,  from  which  the  matt>T  following  la  taken' 

As  originally  planned,  the  new  power  plant   would  supply 


i'>S  in.  It  was  planned  to  drive  a  line  of  Interlocking  steel 
sh»-ei  piling  on  each  side  of  the  propoKed  excavation,  and  a« 
the  material  was  dug  out.  to  introduce  bracing  timbers  be- 
tween the  two  rows  of  piling.  After  the  excavation  the  con- 
duit floor  would  be  cast:  then  the  side  walls,  using  the  steel 
jliing  for  the  outrides  of  the  side  wall  forms;  then  the  roof. 
The  floor  and  nH)f  together  would  then  act  together  as  braces 
to  miiport  the  gravel  beneath  the  bridge  piers,  permitting  the 
withdrawing  of  the  bracing  timbers. 

Thene  operations  constituted  the  main  program  and  were 
carried  cut  as  described.  An  additional  feature  was  Intro- 
duced « '"Ing  to  the  desire  of  the  railway  companies  to  pro- 
vide for  a  future  widening  of  the  bridge  to  accommodate  four 
tracks.  This  would  mean  the  extentlon  of  the  concrete  con- 
duits and  a  partial  lllling  in  with  earth  of  the  space  beneath 
the  arches.  The  conduit  roof  as  flrst  planned  would  not  pro- 
vide  sufficient    strength   to  support   this   earth   material.     To 
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FIs-    1. — PUti    and    Sections    of    Tallrace    Conduits    Undtr    B.    A.    O.    R.    R.    Arch    Bridge   at    Hamilton,   O. 


about  l.ii'io  h.p..  taking  the  place  of  the  old  power  plant  of 
lh<-  Hamilton  &  Rossville  Hydraulic  Co..  removed  from  a  cen- 
tro"  position  in  the  city  to  its  northern  limit  in  the  carrying 
out  of  the  flood  prevention  plans.  When  Henry  Ford  &.  Son 
purchased  %  controlling  interest  in  the  power  plant,  with  the 
intention  of  using  the  power  in  driving  their  new  farm  trac- 
tor factory,  the  original  capacity  required  to  be  much  in- 
creased, to  a  full  load  limit  of  3,300  h.p.  This  required  such 
a  deepening  of  the  tail  race,  to  take  the  increased  water  con- 
.lurned.  as  to  carry  the  bottom  of  the  new  structure  about  12 
ft.  below  the  arch  bridge  foundations.  With  the  arches  in 
the  condition  described  above,  and  with  many  trains  on  both 
railways  passing  every  day.  which  could  not  be  interrupted. 
It  was  necessary  to  exercise  unusual  care  to  keep  the  founda- 
tions stable,  both  during  construction  and  afterwards. 

The  power  plant  is  about  400  ft.  east  of  the  bridge,  and 
Just  north  of  the  new  Fordson  plant  and  the  north  protection 
levee  of  the  city  of  Hamilton.  The  head  race  is  east  of  the 
p<.wer  plant.  Thus  water  from  the  head  race  passes  through 
the  wheels  on  westward  into  the  tail  race,  which  passes  un- 
der the  arch  bridge,  thence  curving  northward  and  then 
s.iutbward  to  the  river.  From  the  power  plant  to  the  bridge 
the  tail  race  is  an  open  channel  50  ft.  wide  and  about  4flO  ft. 
long,  vith  side  walls  4. .5  ft.  high,  the  walls  and  floor  being 
plain  concrete.  The  walls  are  3  .5  ft.  thick  at  the  base  and 
1  ft.  thick  at  the  top.  The  floor  is  6  in.  thick.  This  concrete 
channel  is  continued  for  a  center  line  distance  of  about  7.1 
ft  west  of  the  bridge,  after  which  it  continues  as  an  open 
ctiannel  exca^ted  in  earth,  widening  gradually  to  SO  ft  . 
^hlch  width  is  continued  to  the  river.  No  construction  dlf- 
ncolties  were  encountered  except  those  connected  with  pass- 
ing under  the  stone  bridge. 

The  two  center  arches  of  the  bridge  are  of  30  ft.  span; 
the  tv;o  side  arches  of  20  ft.  span.  It  was  planned  to  carry 
the  tail  race  under  the  bridge  in  two  branches,  one  through 
esch  of  the  two  middle  arches.  Each  branch  would  then  be 
a  rectangular  conduit.  20  ft.  wide  by  8  ft.  6  in.  high  inside,  witn 
side  ^alls  2  ft.  6  in.  thick,  bottom  2  ft.  thick  and  top  20  in. 
thick  This  would  leave  only  2  ft.  6  in.  on  each  side  between 
the  conduit  and  the  arch  foundations.  Excavation  showed 
that  the  Letter  were  shallow,  resting  on  timber  grlllings, 
Thich  rested  in  turn  on  gravel.  The  bottoms  of  the  gril- 
lages were  about  12  ft.  above  the  bottoms  of  the  proposed 
conduits.     To  keep  the  gravel  under  the  grillages  from  cav- 


ii'ent  tlil.-i  contingency,  a  center  wall  was  Introduced  into  the 
I'egipn.  18  in.  thick.  This  wall  was  poured  after  the  roof, 
tliioiigh  holes  left  In  the  latter  12  ft.  apart,  and  of  course 
after  the  removal  of  the  brace  timbers.  .\n  additional  factor 
of  safety  In  the  design,  a  concrete  coping  was  then  poured, 
(onneclinp  the  conduit  roof  to  the  bottom  of  the  stone  arch 
on  <;;(h  side.     These  features  are  shown  in  Fig.  1. 

Finally,  the  plan  provided  for  the  forcing  of  cement  grout, 
under  pressure,  into  the  gravel  beneath  the  bridge  piers. 
This  grout  was  Introduced  through  gas  pipes  cast  Into  the 
side  walls  of  the  condnlts.  at  the  bottom,  12  ft.  apart.  Simi- 
lar pipes  were  cast  Into  the  copings  connecting  the  conduit 
roofs  and  the  piers,  to  permit  air  and  water  to  escape  as  the 
grout  was  forced  in  at  the  bottom. 

The  program   for  the  excavation  Is  shown  In  Fig.   1.     The 
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Fig.  2. — Method  of   Driving   Sheet  Piling. 

upper  C  ft.  consisted  of  mud  and  gravel,  with  larger  stones 
and  boulders.  Intermixed,  the  latter  being  apparently  material 
V  asted  during  the  construction  of  the  arches,  or  placed  to 
prevent  rcour.  Most  of  this  part  of  the  excavation  was  done 
by  hand  and  wheel  barrows.  On  reaching  the  level  of  the 
:op  row  of  timbers  for  the  sheet  piling,  these  were  laid  and 
the  piles  driven.  The  excavation  was  then  continued  down 
to  the  level  of  the  second  row  of  timbers.  These  were  Ihe.n 
placed  and  the  remainder  of  the  material  removed  as  shown  In 
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Fig.  1,  using  a  steel  dump  car  Into  which  the  material  was 
shoveled.  Some  of  the  material,  after  the  upper  part  was  re- 
moved, was  taken  out  with  slip  scrapers.  The  excavated  ma- 
terial was  dumped  in  heaps  outside  and  removed  by  a  drag- 
lire  e.xcavator  which  was  engaged  in  building  the  north  Ham- 
ilton protection  levee,  the  latter  being  located  just  south  of 
the  bridge.  This  machine  also  dug  some  holes  which  gave 
dumpage  ground  for  material  after  finishing  its  work. 

The  most  \exalious  of  the  minor  problems  was  the  driving 
of  the  steel  piling.  The  difficulty  lay  in  the  lack  of  room  to 
set  up  the  pile  driver,  the  piles  being  12  ft.  long,  and  requir- 


Plg.  3. — Orlving  Sheet  Piling  for  Tailrace  Conduit  Foundations. 

icg  to  bo  ('r:ven  close  to  the  faces  of  the  bridge  piers,  where 
tho  dropping  of  the  arch  surfaces  toward  the  spring  lines 
gave  very  little  head  room.  There  was  just  sufficient  space  tu 
set  up  the  riles,  but  not  enough  to  work  the  hammer.  To 
meM  this  riifliculty  a  stirrup  like  that  in  Fig.  2  was  hung  ove.- 
the  top  of  the  pile,  except  that  it  was  hung  with  its  foot  at 
the  side  of  the  pile  instead  of  at  its  edge,  the  pile  driver  ham- 
mer striking  this  foot.  This  gave  so  much  vibration  under 
the  Impact  of  the  blow  that  it  was  quite  ineffective  and  had 
to  be  nbaniloned.  The  stirrup  of  Fig.  2  was  then  tried,  with 
much  better  results.  The  first  one  used  was  too  light  and 
broke  across  the  angle  next  the  foot.  Several  trials  evolved 
'.he  forni  shown,  which  lasted  through  the  job. 


scheme  would  give  a  weakened  structure,  and  that  the  joints 
would  not  be  tight. 

Then  an  attempt  was  made  to  drive  a  7  ft.  pile,  draw  it  out 
and  insert  a  12  ft.  in  its  place,  driving  the  latter  to  the  full 
depth.  This  scheme  failed  on  account  of  the  gravel  falling 
into  the  hole  on  withdrawing  the  7-ft.  length. 

Finally  the  scheme  was  tried  of  driving  one  pile  about  half 
way  down,  then  attaching  a  second  pile  to  the  first,  and  driv- 
ing the  two  as  one.  When  the  first  was  full  down,  the  sec- 
ond would  be  half  way.  A  third  could  then  be  attached  to 
the  second,  s  nd  the  process  repeated.  The  attachment  Is 
shown  in  Fig.  2  ot  Fig.  2.  It  failed  on  account  of  the  short- 
ness of  the  ll'jk,  this  making  the  shear  in  the  hole  so  great  as 
to  cut  through  the  web  of  the  pile.  Lengthening  the  link  as 
shown  in  Fig.  1  of  thr  Fig.  2  lessened  the  shearing  stress  to 
the  direct  blow  of  the  hammer,  or  nearly  so,  and  cured  the 
process  of  this  wea\ness. 

In  the  plan  as  perfected,  about  9  piles  were  laid  on  tho 
ground  side  by  side,  interlocking  as  if  driven,  and  lifted  by 
one  end  into  an  upright  position  next  the  ranger  which 
guided  and  kept  the  piles  in  place  during  the  driving.  The 
stirrup  then  slipped  over  the  first  pile,  which  was  driven  5  ft. 
('own.  Next  the  straps  of  Fig.  .'!  (see  Fig.  2)  were  applied,  at- 
taching the  second  pile  to  tho  first,  and  the  first  driven  home. 
Then  the  straps  were  shifted  to  join  the  second  pile  to  the 
third,  and  the  process  repeated  till  all  nine  piles  were  driven. 
A  second  set  of  nine  piles  were  then  set  up  as  before  and  the 
process  repeated.  This  left  the  stirrup  to  be  used  only  on 
every  ninth  pile.  The  number  nine  was  adopted  as  being  the 
maximum  which  the  crew  could  handle  conveniently. 

The  driving  was  slow,  both  on  account  of  the  restricted 
space  making  the  expedient  described  necessary,  and  also  be- 
cause of  the  large  number  of  boulders  encountered  by  the 
piles  in  the  driving.  Sometimes  hours  were  necessary  to  get 
down  a  single  pile.  Sometimes  16  could  be  put  down  in  the 
10-hour  shift.  In  spite  of  the  boulders  the  alignment  at  the 
bottom  of  the  piles  was  fairly  good,  although  a  good  manv 
blocks  and  wedges  were  found  necessary  in  lining  up  the  lower 
set  of  rangers.  The  job  as  thus  completed  was  quite  satisfac- 
tory. 

The  pile  driver  rig  is  shown  in  Fig.  3.  It  was  hung  from  a 
pulley  carried  at  the  top  ot  a  tripod  mounted  on  a  timber 
platform  which  ran  on  rollers.  The  hammer  was  lifted  and 
lowered  by  a  hand  winch.  The  pulley  at  the  top  was  carried 
by  a  heavy  horizontal  plank  which  slid  in  guides,  driven  by  a 
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Driving  with  this  stirrup,  however,  was  found  to  be  very 
slow,  and  other  expedients  were  considered.  The  first  of 
these  was  to  drive  each  12  ft.  of  piling  in  two  lengths,  one 
of  ?  ft.  and  the  other  of  7  ft.  By  driving  a  5  ft.  on  top  of  a 
7  fu,  and  tnen  a  7  ft.  on  top  of  a  5  ft.,  the  short  lengths  would 
break  jf-nts,  and  present  an  Interlocking  wall  12  ft.  high. 
The  idea  was  abandoned,  however,  It  being  thought  that  the 


lever,  to  permit  setting  the  hammer  directly  on  top  of  a  pile, 
or  beside  it,  as  required  in  the  experimental  adjustment  ot 
the  scheme  for  driving  the  piles  by  a  stirrup,  as  above  de- 
scribed. 

Water  in  the  excavation  gave  very  little  trouble  during  the 
progress  of  the  work.  A  tailrace  discharging  from  the  old 
hydraulic  canal  formerly  ran  under  the  bridge,  but  this  had 
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been  long  out  of  service  except  to  t.  ,  v  overflow.  Old  River 
channfl,  a  former  course  of  the  Muunl.  also  ran  under  th"? 
bridge,  but  It  Is  now  dry  In  ordlnar;  times.  Water  level  In 
the  present  Miami,  about  I.OUO  ft.  a^.^y,  stands  in  dry  sea- 
seasons  about  6  ft.  above  the  buu..m  of  the  new  tntlrace 
structure,  and  ordinarily,  the  soil  lii'iog  mo«tly  sand  and 
gra>el,  this  would  have  given  heavi  ,s,.<p!ige.  Fortunutvly, 
however,  the  Hamilton  water  works  [umip.s  take  their  supply 
from  drilled  w.Mls  In  the  gravel,  only  a  short  distance  from 
the  bridge.  The.'ie  pumps,  in  the  regular  course  of  their  duty, 
did  most  of  the  work  of  keeping  the  i'.\riivatlon  dry.  drawing 


Fig.  5. — Concrete   Reinforcing   Bridge   Pier. 

"wn  the  general  ground  water  level.  There  was,  of  course, 
seepage,  which  was  removed  at  first  with  steam  jet-), 
however,  gave  too  small  discharge  and  were  replaced 
l)y  a  rcntrlfugal  steam  pump.  This  gave  trouble  from  exces- 
sive vibration  and  running  normally  at  constant  speed,  it 
tended  to  pun\p  the  excavation  dry,  and  require  frequent  re- 
priming.  A  Worthington  duplex  pump  was  the  final  solution 
of  these  troubles,  and  proved  very  satisfactory.  Steam  was 
obtained  from  the  B.  &  O.  R.  R.  pumping  station  near  by. 

The  portion  of  the  tailrace  under  the  bridge  was  integral 
with  the  remainder,  and  the  concreting  in  both  cases  was 
done  under  contract  by  the  F.  K.  Vaughn  Building  Co..  the 
Mme  firm  who  built  the  Fordson  Tractor  plant  adjoining. 
The  concreting  plant  used  was  the  same  throughout,  and  con- 
sisted of  a  mixer  and  tower  on  a  platform  running  on  rails 
as  shown  in  Fig.  4.  In  building  the  twin  conduits,  the  floors 
were  poured  first  in  about  Lift,  sections.  The  forms  for  the 
»lde  walls  and  the  roof  slabs  were  then  built,  and  these  con- 
creted. The  forms  were  then  set  for  the  portions  of  thp 
structure  which  embrace  the  bridge  piers,  and  connect  the 
latter  with  the  conduits.  (See  Fig.  5).  The  forms  for  the 
center  walls  through  the  conduits  were  built,  and  these  walla 
poured,  after  the  removal  of  the  side  wall  and  roof-slab  forms. 
the  concrete  being  passed  through  6  In.  by  12  in.  holes  spaced 
l;  ft.  center  to  center,  which  had  been  left  In  the  roof.  The 
brace  timbers  crossing  the  excavation  from  pier  to  pier  were 
boxed  in.  where  they  passed  through  the  side  wall  forms,  and 
not  removed  until  after  the  side  walls,  floor  and  roof  wer^ 
cast:  following  which  the  boxes  were  knocked  out  and  the 
holes  thev  left  in  the  side  walls  filled  with  concrete. 

As  a  final  precaution  against  any  possible  weakening  of 
the  bridge  foundations  by  the  work  of  building  the  conduits, 
provision  was  made  at  the  request  of  the  railroad  company, 
for  grouting  any  possible  vacant  spaces  In  the  gravel  under 
the  bridge  piers  with  liquid  cement  grout.  This  was  ac- 
complished by  casting  2  In.  gas  pipes  into  the  side  walls  of 
the  conduits  at  the  bottom,  12  ft.  center  to  renter,  evfending 
through  under  the  bridge  piers  as  shown  in  Fig.  I.  The  fre" 
ends  of  these  pipes  were  then  connected  to  a  compressed  air 
tank,  the  lower  part  of  which  was  filled  with  the  fresh  grout 
On  admitting  the  compressed  air  to  the  tank  the  grout  was 
forced  through  the  pipes  Into  the  gravel  under  the  founda- 
tions. Similar  gas  pipes  were  cast  Into  the  wall  coping  which 
embraces  the  bridge  piers,  the  pipes  connecting  with  the 
space  immediately  below  these  piers.  Air  and  water  In  this 
space,  rising  under  the  pressure  of  the  entering  grout  below, 
would  thus  find  vent, 

■With  the  methods  of  construction  employed,  the  care  which 
was  used  In  carrying  them  out.  and  the  behavior  of  the  bridge 
piers  during  the  work,   it  Is  believed  by  the  engineers  who 


were  In  charge  that  thi'  uriginiil  bridge  foundations,  bo  far 
from  being  wt-ukened  by  the  building  of  the  conduits,  haT<» 
been  materially  strengtheut-d  and  Improved  by  them.  There 
was  no  caving  of  the  gravel  beneath  the  piers  during  the 
work.  No  visible  cracks  or  seams  opened  In  the  stone  work. 
Mor«H)ver,  the  concrete  coping  which  embraces  (he  original 
piers,  Hhown  In  Fig.  6,  acts  us  a  buttress  to  the  ba.ses  of  tbo 
piers  involved,  tranHUiKting  any  thrust  directly  to  the  con- 
crete of  the  conduit:  and  also  acts  to  protect  the  gravel  un- 
der the  piers  against  wash  from  water  during  floods,  which 
might  pass  over  the  conduit  roof  and  beneath  the  arch.  It 
was  fortunate  also,  as  regards  the  possibility  of  undermininf;, 
that  Vfry  little  sund  was  encountered.  In  the  process  of  the 
excavation,  which  showed  any  tendency  to  run.  Consider- 
able seams  of  running  sand  might  have  given  some  trouble, 
tut  none  of  any  consequence  was  encountered. 

The  work  was  carried  out  under  the  supervision  of  C.  H. 
Klfferl,  Division  Engineer,  H.  H.  McWhorter.  Assistant  Divi- 
sion Engineer,  and  W.  T.  Rains.  Superintendent  of  Construc- 
tion of  the  Miami  Conservancy  District.  It  was  under  tho 
general  supervision  of  J  H.  Kimball,  Construction  Engineer, 
in  charge  of  all  the  Conservancy  work  of  river  Improvement. 
The  Inspector  was  G.  W.  Schroder. 


How    to   .Slue   a   CiUcrpilhir-Moiinted 
Dragline 

A  useful  method  employed  by  C.  J.  De  FVeea.  a  contrac- 
tor of  Worthington.  Ind.,  for  sluicing  his  Bucynis  Class  \A 
caterpillar  mounted  drag  line  Is  described  In  a  recent  Issue 
of   tho  Excavating  Engineer. 

The  caterpillar  clutch  Is  first  thrown  out  In  the  manner 
usually  employed  In  turning.  Next  swing  100^  to  Hi)"  from 
tho  direction  In  which  the  dragline  was  moving,  swinglni? 
towards  the  direction  In  which  It  is  desired  to  move.  Then 
throw  out  bucket  anchoring  It  firmly  In  the  ground.  After 
pulling  In  tight  on  the  dragline,  set  the  brake  on  the  drag- 
line drum.  The  boom  is  then  swung  back  10°  to  25°  as  the 
case  may  be  to  a  position  90=  from  the  direction  of  travel. 
Then  set  the  brake  on  the  hoist  drum  and  hold  the  strain 
of  the  swinging  engines  away  from  the  direction  of  turn. 
When  the  propelling  clutch  Is  thrown  in,  in  the  usual  man- 
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Sketch    Showing    How    Dragline    Is    Moved. 

ner.  this  strain  will  cause  the  machine  to  slue  in  the  de- 
sired direction. 

.Mr.  De  Frees  states  that  he  has  turned  his  dragline  by 
this  method  50°  In  3  ft. 

This  manner  of  turning  will  prove  very  useful  In  many 
Instances,  hut  good  Judgment  must  be  used  by  the  operator 
not  to  throw  In  too  much  povier  on  his  swinging  engines  or 
he  will  cause  the  hoisting  line  to  Jump  the  point  of  tho 
boom  sheave  and   perhaps  do  a  little  damage  thereby. 
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How  the   Engineer  Can   Advance 
Himself  in  Railway  Service* 

Uv   J.   R.   LEIGHTY. 
AMlstant  Chief  Engineer.  Missouri  raciflc  Ky. 

There  are  four  fundamental  activities  in  every  business; 
production,   marketins.   financing   and   accounting. 

While  the  railroad  business  today  is  highly  specialized 
and  is  somewhat  different  in  its  details  from  most  other 
lines    .till   the  fundamental  classification  is  applicable  to  U. 

The  question  is  this:  Where  does  the  engineer  fit  Into 
the  scheme  of  organization  carrying  on  the  railroad  busi- 
ness' In  a  broad  sense  the  engineer  in  the  railroad  organ.za- 
tion  is  the  custodian  of  the  physical  property. 

A  few  years  ago  the  principal  work  of  the  railroad  engi- 
neer was  in  connection  with  the  P-"-'-":  '°-"""  f,"^; 
construction  of  railroads.  However,  smce  in  the  United 
States  the  railroad  development  has  reached  the  point  w^here 
practically  all  communities  are  served,  tho  work  o  he  en^ 
gineer  has  changed  until  at  present  it  has  princ.pallv  to  do 
with  the  maintenance  and  development  of  established  s)..- 
tems  He  is  concerned  principally  with  the  matter  of  pro- 
ductVon  and  accounting,  his  particular  interest  being  to  main- 
tain the  properties  so  that  whatever  use  is  made  o  the  .1 
transportation   is   produced   at  the   lowest   possible    ultimate 

'"^This  mav  or  may  not  mean  the  lowest  possible  cost  of 
maintenanc'e.  because  it  is  absolutely  true  that  maintenanco, 
may  be  so  cheap  that  production  of  transportation  is  ex- 
pensive. 

Wide  Range  of  Engineer's  Responsibility  in  Railroad  Or- 
aanization.-The  development  phase  of  the  engineer's  work 
also  has  to  do  with  production,  although  here  he  touche:^ 
dircctlv  upon  the  other  three  of  the  fundamental  activitiei. 
marketing,  financing  and  accounting,  because  the  further 
development  of  any  particular  railroad  property  may  be 
made  for  one  of  two  reasons:  First,  to  lessen  the  cost  of 
producing  transportation:  second,  to  increase  the  amount 
of  transportation  which  may  be  sold.  In  any  event,  the  do- 
velopment  of  a  property  means,  in  practically  every  case. 
Increasing  the  investment,  and  the  engineer's  work  imme- 
diately begins  to  touch  the  financing  and  accounting  features 
of  the  business. 

Since  the  wide  range  of  the  engineer's  responsibility  in  a 
railroad  organization  brings  him  into  direct  contact  with  th? 
sub-divisions  under  the  four  fundamental  activities  suegestetl. 
It  necessarily  follows  that  in  order  to  do  his  work  with  the 
greatest  efficiency  he  must  have  considerable  knowledge  of 
the  activities  of  all  of  the  other  branches  of  the  business: 
and  his  value  and  efficiency  as  an  engineer  is  very  largely 
measured  by  the  amount  and  accuracy  of  this  knowledge, 
which  means  that  he  must  be  in  close  touch  with  every  de- 
partment and  branch  of  the  entire  business:  more  particu- 
larly with  the  activities  which,  on  the  railroad,  are  called  op- 
eration. 

How  Engineer  Can  Be  of  Greatest  Value.  In  order  to  be 
of  the  greatest  value  it  is  manifest  that  the  engineer  should 
be  always  in  advance  of  present  necessities,  which  means 
that  he  mu.sl  be  able  to  recognize  from  present  tendencies 
what  will  probably  be  the  demands  of  the  future,  and  by  a 
proper  correlation  of  them  guide  the  development  of  the 
property  so  that  the  things  which  are  done  today  will  not 
have  to  be  undone  in  the  future.  These  remarks  have  to  do 
with  the  engineers  as  a  class.  I  assume  that  what  \'ou  are 
particularly  Interested  In  is  the  engineer  as  an  Individual, 
which  means  the  same  thing  because  the  engineers  as  a  class 
are  simply  the  composite  of  the  engineers  as  individuals. 

The  engineer  as  an  individual  can  be  one  of  two  kinds. 
He  may  be  of  the  type  that  does  conscientiously  and  well 
what  Is  brought  to  him  to  do.  or  he  may  be  of  the  type  to 
Initiate,  suggest  and  advise  with  those  In  higher  responsibil- 
ity, and  I  wish  to  say  right  here  that  In  my  own  experience, 
covering  almost  30  years.  I  have  never  yet  attempted  to  do 
this  and  met  with  rebuff  or  anything  but  courtesy.  1  do  not 
mean  thai  anything  more  than  a  small  fraction  of  the  sug- 
gestions I  have  made  have  ever  materialized:  but  what  I  do 
mean  to  say  is  that  those  to  whom  T  have  been  responsible 
have  alway.x  received  in  the  most  Vindly  way  any  construc- 
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live  suggestions  that  I  have  offered.  Many  times  I  have 
been  "shown  up."  so  that  1  have  enjoyed  a  laugh  with  my 
superior  about  my  suggestion,  but  I  have  never  yet  been 
laughed  at. 

The  Present  Job  Only  One  Factor  in  Road  to  Advancement. 
—A  great  many  men  think  they  have  found  a  quick  and  easy 
road  to  success  by  concentrating  on  jobs  they  happen  to  hold. 
This  is  only  one  factor  on  the  road  to  advancement,  because 
large  successes  are  always  built  upon  a  clear  understanding 
of  basic  principles.  It  is  entirely  possible,  especially  for  a 
young  man,  to  confine  his  thought  and  studies  to  his  own 
specialty  to  such  an  extent  as  to  lose  sense  of  the  inipoi- 
tance  of  a  broad,  well  balanced  training.  You  are  not  fair 
to  yourself  or  to  your  employer  if  you  do  not  understand  the 
full  import  and  the  proper  relation  of  the  particular  thing 
you  are  doing  to  the  railroad  business  as  a  whole. 

There  is  always  a  danger  of  half-way  success.  Most  men 
possess  native  ability  sufficient  to  carry  them  into  bigger 
positions  than  they  now  occupy.  Chief  among  the  character 
istlcs  that  carry  men  past  the  half-way  mark  on  the  road 
to  success  is  eagerness  to  learn  more  about  business  princi- 
ples and  business  methods.  The  tendency  in  lar.ge  business 
organizations  is  to  repress  initiative  and  constructive  think- 
ing, except  upon  the  part  of  a  few  men  who  direct  affairs, 
but  the  exercise  of  initiation  in  spite  of  this  tendency  will 
be  of  benefit  not  only  to  yourself  but  to  your  organization. 

To  Enlarge  Your  Influence,  Enlarge  Yourself. — It  makes  no 
difference  how  groat  or  snuil!  a  man's  position  may  be,  the 
only  way  to  enlarge  his  influence  and  his  income  is  to  first 
enlarge  himself.  Any  of  you  can  know  more  about  some  one 
thing  than  any  one  else  in  the  organization,  and  having  ac- 
ouircd  that,  you  are  only  ready  to  know  more  about  some 
other  one  thing  than  any  one  else.  This  may  seem  like  a 
slow  process  and  a  futile  one.  but  having  acnuired  thi.^  super- 
knowledge  you  may  rest  assured  that  you  will  be  able  to  use 
it.  both  to  your  own  advantage  and  that  of  your  employer. 

In  this  connection  I  am  constrained  to  offer  criticism  with 
reference  to  the  work  of  many  who  wish  to  be  called  engi 
neer.s.  Those  of  you  whose  duties  require  decisions  based 
upon  information  given  by  others  must  have  realized  how 
few  there  are  who  can  make  a  report  upon  a  situation  in 
such  a  way  that  you  are  able  to  fully  comprehend  the  propo- 
sition, and  how  glad  you  are  to  recommend  for  promotion 
any  individual  who  is  able  to  put  matters  before  you  so  that 
you  can  give  them  complete  consideration  without  the  an- 
noyance of  having  to  ask  for  more  information. 

It  is  well  to  adopt  the  principle,  when  making  a  report, 
that  the  party  w-ho  is  to  use  it  knows  nothing  whatever  aboir 
the  situation,  except   that  which  is  contained   in  your  report. 

Importance  of  Planning  and  Reading. — It  is  not  the  dra- 
matic moments  of  life  that  count:  it  is  the  quiet  planning 
and  reading  of  the  man  who  is  getting  ready  now  tor  what 
is  going  to  happen,  2,  5  or  10  years  from  now.  To  elaborate 
the  idea  I  have  just  suggested,  each  of  you  now.  or  some- 
time ill  the  future  if  you  advance,  will  have  use  for  the  knowl- 
edge of  the  fundamental  principles  of 

Economics  of  business 

Organization  and   control 

Accounting  principles  and  auditing 

Cost  finding 

Corporation  finances 

Railway  traffic 

Financial  and  business  statements 

Investment 

The  relation  between  business  and  government. 

Tliis  information,  properly  digested  and  stored  away,  will 
sometime  be  the  bridge  by  which  you  cross  over  from  the 
realm  of  a  technician  to  that  of  an  executive. 

In  every  large  organization  there  are  two  responsible 
groups.  No  matter  how  they  are  designated,  they  correspond 
to  what,  in  the  army  organization,  is  known  as  staff  and  line; 
the  one  group  formulating  plans  and  policies,  the  other  exe- 
euting  them.  Every  person,  by  reason  of  inherent  peculiari- 
ties, is  best  fitted  for  one  or  the  other.  If  you  could  dis- 
cover for  which  group  nature  has  best  equipped  you  it  might 
save  time  and  disappointment,  but  if  you  are  broadly  pre- 
pared you  will  eventually  find  your  place  in  one  or  the  other 
groups. 

Danger  of  Too  Much  Detail. — I  presume  some  of  you  are 
saying  to  yourselves  that  you  do  not  have  time  to  keep  up 
"ith   the  work  imposed  upon  you  by  your  present  positions 
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;!nd  have  not  the  leisure  to  accompli^li  what  1  have  suRgesteU 
The  secret  of  leisure  Is  not  to  do  less  wurk,  but  to  organise  so 
that  a  greater  volume  can  be  done  in  less  time.  No  active 
man  should  wish  to  cut  down  his  pr.iUuctlve  effort.  Being 
swamped  with  too  much  detail  Is  in  r<;iliiy  a  sort  of  buslneti 
disease  and  a  very  dangerous  one.  .\s  a  matter  of  tact  !t 
!~  unnecessary  for  any  man  to  be  so  harrassed  with  detail.; 
•  xcept  as  a  temporary  condition,  that  lu'  cannot  give  a  reu- 
~iiitable  amount  of  time  to  recreation,  r>'iulinK  and  thought 
I'nless  one  can  shake  off  the  disease  it  will  probably  go  on 
.ating  away  more  and  more  of  his  time  and  energy  unt!l 
he  loses  his  grip  on  affairs  and  to  his  chagrin  sees  other 
n'en   rising  above  him. 

It  Is  as  bad  for  a  man  to  be  too  busy  as  for  him  not  to 
be  busy  enough.  A  man  <:an  organize  his  desk  on  very  much 
the  same  plan  as  he  can  organize  a  factory.  When  he  does 
so.  he  invariably  finds  that  his  efllciency  is  Increased,  his 
work  is  more  productive  and  he  himself  has  more  leisure. 

In  this  connection  we  must  consider  the  man  who  thinkt 
he  is  much  busier  than  he  really  is.  There  are  spare  nuv 
ments  In  every  man's  day.  How  about  the  half  hour  befor-'> 
or  after  the  evening  meal,  the  time  spent  in  traveling  to  and 
from  work,  the  one  or  two  evenings  a  week  that  even  the 
busiest  man  can  devote  to  his  own  advancement?    The  mean- 


Concrete  for  Lining  Railroad  Tun- 
nel Poured  Through  5()-Ft. 
Drill  Holes 

The  methods  empbiy.-d  in  ih.-  phi.ing  of  2.5110  cu  yd  i>f 
concrete  as  lining  In  a  tunnel  of  the  I'hlcago,  Iturlrngton  & 
Quincy  U.  R.,  near  Belmont.  Neb.,  contained  several  features 
vhlch  are  of  direct  Interest  to  engineers  and  contractors. 
Practically  the  entire  work  of  moving  the  concrete  materials, 
the  forms  and  other  equipment,  etc.,  was  performed  by  grav- 
ity. This  was  accomplished  by  pouring  the  concrete  from 
the  top  of  Ihe  overburden,  the  material  being  delivered  tj 
and  from  the  mixer  by  means  of  cars  on  inclined  tracks  anil 
In  the  tunnel  proper  by  arranging  the  progression  of  all 
work  In  the  downgrade  direction  of  the  roadbed.  An  inter- 
esting description  of  the  work  Is  given  iti  the  Railway  Mali; 
tenance  Kngineer,  to  which  we  are  Indebted  for  the  matter 
in  this  article. 

The  lining  replaces  an  old  timber  lining  which  had  be- 
come badly  rotted,  and.  In  addition,  gives  an  increased  clear- 
ance to  22  ft.  to  conform  to  the  present  standards  of  the 
Burlington.  Approximately  90  ft.  at  one  end  of  the  tunnel 
h:..!    t.een   rellned    previously,   leaving  about    fion    fi.   of   new 
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ur«  of  a  man's  chance  for  success  may  readily  be  taken  by 
learning  the  manner  in  which  he  uses  or  wastes  his  spare 
time. 

There  are  just  two  factors  that  determine  a  man's  com- 
petence to  direct  the  work  of  other  men;  his  superior  knowl- 
edge of  the  work  in  hand  and  his  ability  to  command  respect. 
.^s  a  matter  of  fact,  the  latter  is  almost  wholly  included  in 
the  former.  The  man  who  really  knows  what  he  is  talking 
about  always  commands  respect.  The  man  who  Is  largelv 
bluff,  no  matter  how  magnetic'  and  forceful  his  personality. 
Is  soon  found  out  and  retired  in  favor  of  the  man  of  smaller 
pretentions  but  more  knowledge. 

An  idea,  like  an  egg,  must  be  laid  and  marketed  before  it 
Is  of  any  value  and  it  cannot  be  realized  upon  until  it  has  a 
value. 

What  Are  Your  Chances  for  Advancement. — .Another 
thought  which  is  probably  running  through  your  minds  Is,  If 
I  should  prepare  myself  for  advancement  by  making  addi- 
tional effort  what  would  be  ray  chance  of  advancement?  This 
rests  very  much   with  yourself. 

Assuming  that  you  are  prepared  and  are  really  of  more 
value  to  vour  employer  than  your  present  position  pays,  you 
will  probably  be  discovered  In  time  and  advanced,  but  ad- 
vancement will  come  pooner  if  you  discover  yourself. 

A  short  time  ago  The  Saturday  Evening  Post  carried  a 
story  entitled  Selling  Out  in  Front.  The  crux  of  this  story 
had  Xr.  do  with  two  methods  of  selling;  one  behind  the 
counter,  showing,  wrapping  and  handing  out  that  which  the 
customer  came  to  buy;  the  other.  In  front  of  the  counter, 
meeting  the  customer,  treating  him  affably,  suggesting  to 
him  bargains  that  were  on  the  shelves  in  which  he  might  be 
interested;  the  underlying  idea  being  to  benefit  the  customer 
or  at  least  to  create  in  his  mind  the  impression  that  he  was 
being  rendered  a  real  service  for  which  he  would  gladly  pay. 

If  you  have  acquired  the  goods  and  have  them  on  you" 
shelves  It  might  pay  to  sell  out  in  front  a  little. 


work  to  be  completed,  including  rebuilding  the  two  portals. 
The  overburden  averages  from  40  to  60  ft.  in  depth  and  con- 
sists of  brule  clay  with  stratifications  of  limestone. 

In  proceeding  with  the  construction  work  two  spur  tracks 
were  cut  in  at  the  lower  or  north  end  of  the  tunnel,  one  lead- 
ing to  a  storage  and  erecting  yard  for  the  forms,  etc.,  and 
the  other  ending  at  a  ravine  where  muck  could  be  dumped. 
The  old  'ining  was  then  ripped  out  In  sections  by  means  of 
a  cable  leading  to  a  hoisting  engine  locate<l  at  the  same  end 
as  the  spur  track.  This  hoist  had  the  additional  function  of 
returning  empty  cars  to  the  tunnel  and  performed  such  other 
miscellaneous  work  as  required  power.  In  pulling  out  the 
old  lining  a  total  of  about  1,200  cu.  yd.  of  overburden  came 
down  with  the  lining.  This  material  was  removed  'n  dump 
cars  with  a  capacity  of  2  cu.  vd..  which  were  constructed 
by  the  contractor  doing  the  work.  When  loaded  they  were 
permitted  to  run  downgrade  (the  grade  at  this  point  being 
1.58  per  cent).  Ihe  operator  keeping  them  under  control  until 
they  reached  the  end  of  the  spur.  Ihe  construction  of  this 
type  of  dump  car.  known  as  the  Swedish  dump  car.  being 
such  that  one  man  Is  able  to  handle  them  and  dump  them 
without  assistance  from  others. 

The  remaining  portion  of  the  overburden,  about  1.200  to 
l.BOO  cu.  vd..  was  chleflv  of  limestone  and  brule  clay  forma- 
tion and  had  to  be  removed  by  drillinc  and  blasting.'  the 
softer  portion  being  removed  by  hand  labor  and  picks.  To 
farllll;ite  this  work  special  platforms  were  constructed  and 
mounted  on  old  car  axles  and  wheels.  nerTiltting  them  to  be 
moved  in  and  out  of  the  tunnel  quickly  to  meet  traflflc  con- 
ditions. 

The  mixing  plant,  which  was  located  on  the  crest  of  the 
overburden,  consisted  of  a  1-cu.  yd.  mixer,  a  number  of  %- 
cu.  yd.  and  1-cu.  yd.  dump  cars  and  some  narrow-gage  track. 
All  material  necessary  for  mixing  was  hauled  to  the  loca- 
tion of  the  mixing  plant  from  the  Belmont  station  by  team 
and  stored  there  In  piles.     Gravel  was  supplied  to  the  mixer 
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by  two  1-cu.  yd.  dump  cars  which  ran  between  the  gravel 
storage  pile  and  the  mixer.  This  discharged  directly  into 
li-cu.  yd.  dump  cars  which  operated  on  a  narrow-gage  track 
laid  along  the  center  line  of  the  tunnel  and  on  a  downgrad' 
in  each  direction  from  the  mixer,  the  empties  being  returned 
by  a  cable  operated  from  a  hoisting  engine. 

In  order  to  pour  the  forms  from  the  top  of  the  over-burden, 
a  well-drilling  machine  was  set  up  and  total  of  36  12-in.  holes 
were  drilled,  on  16-ft.  centers  along  the  center  line  of  the 


1-Man    Dump   Car  and   a    Platform    Car. 

tunnel.  These  were  then  lined  with  8-in  and  10-in.  wrought 
pipe,  the  alinement  of  the  holes  resulting  from  the  effect 
of  the  stratification  of  rock  being  such  as  to  limit  the  pipes 
to  that  size.  In  pouring,  the  cars  were  stopped  opposite  the 
holes  leading  to  the  forms  set  up  below  in  the  tunnel  proper 
and  the  material  was  discharged  directly  into  them  Two 
holes  were  poured  at  the  same  time,  the  concrete  being  al- 
lowed to  run  laterally  a  maximum  distance  of  8  ft.  with  a 
minimum  thickness  of  1%  ft.  for  the  tunnel  lining  itself.  Be- 
fore the  concrete  had  set.  at  four  equally  spaced  points  alonj; 
the  tunnel,  the  pipes  were  driven  through  the  concrete.  These 
were  then  cleaned  out  with  the  removal  of  the  forms,  leav- 
ing the  openings  of  the  pipe  flush  with  the  surface  of  the 
lining  and  forming  a  permanent  outlet  for  ventilation. 

The  forms  were  assembled  in  sections  or  panels  33  ft. 
long  which  were  made  semi-collapsible.  Three  of  these  wera 
used,   two   being   poured   while  the  third  was  being  moved 


Type   of    Form    Us«d    In    Tunner. 

to  a  new  location,  all  work  proceeding  down-grade.  As  each 
panel  was  finished  the  brace  members  at  the  top  of  the  form 
were  released  and  the  form  sprung  together  by  means  of  a 
series  of  turnbuckle-bars  engaging  with  hooks  at  the  tops 
and  bottoms  of  the  side  members.  The  form  was  then  al- 
lowed to  drop  about  8  Inch,  on  to  supports  carried  upon  the 
frame   of   the   platform   cars.     This   arrangement   permitted 


them  to  be  moved  in  about  30  minutes  from  the  time  work 
was  started  until  the  track  was  clear  for  traffic. 

The  placing  of  the  concrete  lining  in  the  Belmont  tunnel 
was  done  under  the  direction  of  the  engineering  departmeni 
of  the  Chicago,  Burlington  &  Quincy  R.  R.,  F.  T.  Darrow, 
assistant  chief  engineer  of  Lines  West  of  the  Missouri  River, 
Lincoln,  Neb.  The  construction  work  was  done  by  the  Ch'. 
cago  District  of  the  Foundation  Co. 


The  Executive  in  Engineering  * 

By  S.-\MUEL  M.  VAUCLAIN. 
President  of  Baldwin  Locomotive  Works. 
What  is  an  executive?  An  executive  is  a  man  who  does 
things;  a  man  who  can  see  his  way  clearly  to  accomplish 
anything  that  he  sees  fit  to  undertake.  Therefore  we  not 
only  have  executives  in  engineering  but  we  have  executives 
in  banking  and  in  commercial  life.  We  have  executives  in 
Washington  in  the  various  branches  of  the  Government, 
fully  capable  of  looking  after  any  question  which  may  come 
np,  with  the  fullest  confidence  in  themselves,  and  there- 
fore can  be  given  credit  for  being  real  executives. 

But  executives  are  not  always  big  men,  because  the  worM 
is  full  of  executives.  No  executive  can  be  an  executive 
of  huge  dimensions  unless  he  has  an  army  of  minor  execu- 
tives supporting  him  who  believe  in  him  and  his  capacity 
to  point  the  way  for  them  to  follow,  and  each  in  turn  exact 
with  promptness,  decision  and  creditableness  that  share  of 
the  total  work  which  may  be  assigned  to  him  or  to  a  de- 
partment which  may  be  under  him. 

I  do  not  think  that  I  can  give  you  any  clearer  idea  of  my 
conception  of  an  executive  than  to  say  that  he  is  one  who 
can  command.  In  other  words,  he  must  be  able  to  com- 
mand the  support  of  other  men.  The  man  who  undertakes 
to  do  everything  himself  is  sure  to  fail.  The  man  who  is 
an  executive  decides  to  do  as  little  as  possible  himself,  and 
if  he  does  that  he  is  sure  to  succeed. 

What  an  Engineer  Is. — We  will  now  turn  to  the  engineer. 
What  is  an  engineer?  Is  an  engineer  a  man  who  plod", 
away  patiently  at  a  drawing  board  to  produce  a  design  of 
some  machine,  of  some  engineering  problem,  perhaps  a  rail- 
way proposition  or  a  tunnel,  either  through  a  mountain 
or  under  a  river;  a  groat  bridge,  a  steamship,  a  locomotive, 
or  even  a  wheelbarrow?  Is  he  an  engineer,  or  is  he  simply 
a  draftsman?  Is  he  a  toiler?  Is  he  a  man  sufflciently  edu- 
cated to  transfer  to  paper  the  ideas  of  others  and  under 
instructions  to  produce  something  that  will  guide  the  aver- 
age workman  in  its  construction?  I  do  not  regard  men 
with  those  qualifications  as  engineers. 

An  engineer  is  a  man  who  can  see  things,  who  is  con- 
structive in  his  thoughts,  who  can  impart  this  knowl- 
edge to  others,  who  can  work  not  only  one  man  on  a  draw- 
ing board  but  20  men  at  drawing  boards,  and  who  can  pass 
his  ideas  to  them  in  a  manner  so  satisfactory  that  they  can 
be  easily  grasped.  When  these  details  are  assembled  from 
the  many  draftsmen  who  are  employed  you  have  a  great 
and  a  successtul  machine;  you  have  a  great  or  a  successful 
proposition  for  building  a  railroad,  for  building  a  tunnel  or 
a  bridge;  and  on  the  number  of  men  that  such  an  engineer 
has  got  to  handle  depends  the  rapidity  with  which  this 
project  can  be  put  before  the  people  to  whom  It  must  be 
submitted  before  it  can  be  constructed;  because  all  engi- 
neers, such  as  we  are.  before  we  can  do  anything  must  have 
the  money  bags  In  our  organization  agree  to  find  the  cash 
to  do  it  with.  Therefore  if  we  get  the  right  idea  of  an 
engineer,  an  engineer  who  can  not  only  conceive  how  things 
shall  be  done  but  can  instruct  assistants  and  subordinates 
clearly  and  thoroughly  in  such  a  manner  that  they  can 
grasp  his  ideas  and  make  them  of  record,  then  we  can  easily 
proceed  to  a  short  discussion  of  the  executive  in  engineer- 
ing. 

The  true  executive  in  engineering  usually  is  called  an  op- 
timist.    It  is  very  pleasant  to  be  called  an  optimist.    I  have 
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been  referred  lo  for  years  as  an  oiiUfnist.  Now  I  am  far 
from  an  optimist.  I  simply  believe  nut  so  much  In  mydoir 
but  In  th«^  other  fellow.  I  have  contiu.ricv  in  the  engineers 
of  this  ixiiintry.  t  have  confidence  In  thi-  enelneera  of  Eu- 
rope. I  believe  that  these  engineers  .im  do  things  qulti' 
as  well  as  I  can.  and  perhaps  a  llttli'  tintti-r,  .so  far  as  thH 
grheming  out  of  any  particular  contrlvanco  may  be  con- 
cerned 

Bui  even  should  they  not  be  capabl.'  of  ilolng  such,  I  feel 
that  It  Is  my  duty  to  permit  those  men  to  onjoy  and  see  suc- 
cessfully produced  the  results  of  their  enBlneerlng  skill,  of 
their  enirineerInK  knowledge,  and  not  to  undertake  to  change 
their  views  by  substituting  views  of  my  own  which  would 
be  counted  as  being  even  as  good,  perhaps  far  worse,  after 
they  have  been  put  In  actual  practice. 

Commercial  Side  of  Engineering. — The  executive  In  engi- 
neering has  another  thing  to  deal  with,  and  that  Is  the  com- 
mercial side  of  engineering.  To  be  an  oxecutivo  in  engi- 
neering regardless  of  the  pocketbook  is  a  simple  matter. 
We  have  had  illustrations  of  this  sort  of  executive  abllltv 
during  the  two  years  that  we  were  at  war  with  Germany. 
Those  of  us  who  spent  the  entire  time  in  Washington  anil 
who  were  sufficiently  wise  to  mind  their  own  business  and 
do  as  their  superior  officers  here — the  tried  and  competent 
engineers  In  the  Government  service — had  an  opportunity 
to  observe  the  many  mistakes  that  were  made  by  men  whj 
came  from  the  private  walks  of  life  and  who  in  a  short 
time  Imagined  they  were  executives  in  engineering,  and 
that  they  could  dictate  to  and  advise  those  who  had  served 
years  of  ;ipprentlceship  in  this  particular  type  of  engineer- 
ing, and  who  were  in  the  judgment  of  those  who  were  will- 
ing to  think  so.  whollv  competent  for  the  demands  that  th'- 
nation  must   make  upon   them. 

Th-    true    executive    In    engineering    hates    nothing    more 

lan  he  hates  red  t?.pe.  The  man  who  must  get  through. 
who  sees  the  point  here  and  his  goal  yonder — If  he  Is  a 
true  executive — knows  that  a  straight  line  Is  the  shortest 
distance  between  two  points.  And  notwithstanding  legal 
restrictions  and  Government  restrictions  during  the  war. 
those  men.  men  of  courage,  executives  in  entrineerlng.  put 
the  ball  of  red  tape  In  the  closet  and  struck  the  line,  and 
we  who  followed,  we  who  are  here  to  serve  and  to  do  as  w° 
are  toid.  here  to  be  subordinates  to  these  men  and  give  theTi 
the  advantage  of  our  executive  ability  in  the  engineering  en- 
trusted to  us.  can  testify  to  it.  and  also  can  testify  to  their 
greatness. 

If  you  want  to  be  successful  in  engineering,  do  as  the 
shoemaker  does,  stick  to  your  last,  and  don't  attempt  to 
do  all  the  engineering  in  the  world.  If  you  are  an  electrical 
engineer,  be  an  electrical  engineer,  and  become  an  execu- 
tive In  electrical  engineering.  If  you  are  an  engineer  In 
tny  other  branch  of  industry,  apply  yourself  to  that,  be- 
cause, if  you  scatter  your  brains  over  all  the  various  en- 
gineering problems  of  the  country,  you  will  spread  out  like 
a  drop  of  water  on  a  pnne  of  glass  and.  I  am  afraid,  never 
amount  to  verv  much.  Concentration  in  engineering  Is  lust 
as  desirable  and  necessary  as  concentration  in  any  othe' 
business  that  you  may  engage  in. 

You  may  be  an  engineer,  but  you  must  be  a  pract'cal 
engineer.  You  may  be  an  executive,  but  you  must  be  •» 
practical  executive.  The  commercial  side  of  the  engineer- 
ing problem  must  be  considered,  and  a  man  cannot  be  a 
true  executive  in  engineeiing  unless  he  gives  Immedlato 
consideration  to  the  commercial  side  of  this  problem,  and 
that  Is  the  task  that  I  have  given  most  attention  to. 

Now,  in  this  day.  with  you  gentlemen  more  than  anv 
others  In  the  I'nited  State,  the  war— that  is  the  real  fight- 
ing war  we  have  had.  where  we  have  been  shooting  at  each 
other  once  in  awhile — Is  over.  The  worst  has  happenerl. 
There  Is  no  cause  to  worry  any  more.  But  there  Is  cause 
and  necessity  now  to  work  more  than  there  ever  was.  Th>' 
whole  world  must  be  taught  to  work,  and  the  work  that  i« 
to  be  done  Is  engineering  work.  And  we  here  In  .America 
mtist  not  only  work  as  engineers  and  as  executives — execu- 
tives In  engineering — but  also  as  executives  In  engineering 
from   a  commercial   standpoint. 

The  devastated  countries  of  Europe  must  be  rehabllitate.i. 
and  we  can  talk  about  sending  millions  and  millions  and 
millions  of  dollars  worth  of  food  and  supplies  to  the  devas- 
tated sections  of  Europe  for  their  relief,  but  that  will  never 
relieve   them.     They   must   have    the   engineer   there.     The;- 


n\ust  have  the  executive  there  to  advise  these  people  and. 
nioro  than  that,  they  must  have  both  of  them  there  In  a 
t'uminercliil  sense.  They  must  teach  these  pitopio  and  show 
these  people  how  to  utilize  those  things  which  are  In  tho 
nation  to  enable  them  themselves  to  go  to  work  and  by 
their  own  hands  earn  a  livelihood,  to  relieve  themselves 
from  the  necessity  of  charity,  to  earn  tln-lr  own  food,  to 
make  their  own  clothes,  to  attend  to  their  own  wants  In 
e\ery  respect.  It  must  be  accomplished  through  America 
and  through  the  engineering  profeHslon  of  America,  bo- 
cause  the  engineering  profession  of  America  Is  really  tho 
manufacturing    element    of    America. 

I  made  up  my  mind  that  soiuethlng  had  to  be  done  several 
montlis  ago.  and  Instead  of  sending  my  boy  around  I  went 
myself  to  find  out  what  was  necessary,  and  1  found  out  we 
must  lend  these  people  not  money  but  manufactured  articles 
and  raw  materials  with  which  to  repair  the  machinerv 
vhich  they  now  have  and  which  they  need  so  badly,  and 
we  must  give  them  time  to  pay  for  It.  Wo  must  find  somo 
way  In  this  country  to  get  credit  for  ourselves,  not  for  these 
people  abroad  but  credit  for  ourselves,  so  that  we  can  lend 
our  manufactures  to  these  people.  This  procedure  Is  go- 
ing to  require  the  greatest  skill  from  the  standpoint  of  an 
executive  in  engineering,  and  he  must  be  guided  by  com- 
merclnl  difllculties.  by  commercial  necessities  and  by  th" 
commercial  requirements  of  these  people. 

Forget  about  the  money.  The  money  In  states  such  as 
Roumania  Is  not  worth  much  more  than  firewood  today. 
The  price  of  fuel  oil.  as  you  know,  has  advanced  IS  ct.  a 
gallon.  When  you  use  fuel  oil  In  France  today  It  is  Ilk*? 
using  up  German  marks  or  Roumanian  leu.  And  therefore 
the  oil  In  Roumania  Is  as  good  as  the  oil  In  the  I'nited 
?tates.  The  wood  of  Roumania  is  as  good  as  the  wood  of 
the  I'niled  States.  The  lumber  In  Roumania  Is  the  finest 
In  the  world.  As  fine  wait  as  Is  found  In  Roumania  Is  not 
found  in  any  other  part  of  the  world,  nor  Is  it  as  cheaply 
mined  as  it  is  in  the  salt  mines  In  Roumania. 

When  William  Penn  came  to  Philadelphia.  Instead  of 
offering  the  Indians  money  he  brought  them  beads  and 
Jewelry  and  fine  linens  for  their  squaws,  and  was  very 
successful  In  negotiating  for  land.  And  one  of  these  quiet 
Philadelphlans  went  to  Roumania  and  sold  Roumania  loco 
motives  for  oil.  Why  not  oil?  Oil  is  just  as  good  as  money. 
It  Is  barter.  I  agree  with  you;  but  money  Is  a  sort  of  a  bar- 
ter. Hut  oil  is  more  reliable  than  money,  because  oil  is  al- 
vays  oil  and  money  Is  not  always  money. 

What  Europe  Needs. — Now  I  am  not  going  to  fell  you  just 
how  to  do  it:  but  If  you  want  to  do  It.  If  you  will  come  up 
to  Philadelphia  I  will  give  vou  a  pointer  or  two:  I  w-ill  tell 
you.  But  I  am  sure  If  you  go  over  there  to  sell  machine 
tools  and  pumnlng  apparatus,  electrical  machinerv.  oil  ma- 
chinery— and  they  need  hundreds  of  thousands  of  doUar.-s 
worth  of  oil  machinery,  because  the  Germans  shot  theirs 
ell  to  pieces — you  must  do  II  not  for  money — they  haven't 
got  an.v — but  for  barter.  Sell  It  for  glass  beads.  If  necessary. 
Glass  beads  are  worth  something  in  this  country,  and  the 
freight  on  glass  beads  Is  no  more  than  on  anything  else. 
Rut  barter  with  these  countries  which  have  such  a  depre- 
ciated currency.  Barter  Is  the  way  to  do  business.  And 
therefore  we  need  an  executive  In  engineering  who  Is  sell- 
ing the  product  of  his  brain  and  his  factory  upon  a  com- 
mercial basts  that  Is  suitable  to  a  country  that  has  nn 
money:  and  If  he  can  educate  himself  as  to  how  to  do  It, 
not  only  will  he  be  successful  and  the  United  States  be  suc- 
cessful but  the  people  on  the  other  side  of  the  water  will 
be  hrlped  tenfold  more  than  they  will  by  any  means  of  sup- 
plying them  food  and  clothing  without  work,  that  could  ba 
conceived  In  this  country. 


Tractor-Elevating  Grader  Outfit  Moves  1,500  Cu.  Yd.  Dirt 
in  Ten  Hours. — In  building  a  race  track  In  the  Vlcksburg. 
Miss.,  fair  grounds.  W.  C.  Mullen,  the  contractor,  has  moved 
as  high  as  1.500  cu.  yd.  of  dirt  in  a  10-hour  day  with  a  West- 
em  elevating  grader  hauled  by  a  Holt  10-ton  tractor.  His 
daily  average,  according  to  the  .\ugust  Earth  Mover,  has 
been  1.350  cu.  yd.  The  ground  is  a  soft,  boggy,  spongy  clay, 
making  caterpillar  traction  desirable.  The  length  of  the  run 
is  500  ft.:  width  of  the  cut,  50  ft.:  time  to  load  Is  given  as 
20  seconds:  time  to  change  wagons.  15  seconds;  length  of 
haul.  TOO  ft  Fourteen  dump  wagons  are  used  to  carry  away 
the  dirt. 
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A  Method   of    Building    Embank- 
ments  Without    Using 
Trestles 

In  the  building  of  isolated  embankments,  or  those  that  are 
not  made  by  widening  an  existing  one.  either  in  connection 
with  construction  fills  and  track  elevation  by  railroads,  or 
with  spoil  dumps  by  mining  companies  or  individuals,  the 
custom  usually  has  been  to  construct  a  trestle  to  the  desired 
height  and  extending  the  full  length  of  the  job.  Such  a 
trestle  must  be  substantially  built  in  order  to  sustain  the 
weight  of  the  heavy  type  of  equipment  now  in  use.  This 
procedure,  of  course,  is  expensive,  as  the  timber  thus  used 
Is  in  almost  all  cases  completely  lost,  except  where  caps  and 
stringers  can  be  recovered. 
■   A  method  of  embankment  construction  without  the  use  of 


minimum  spread  of  12  ft.  from  the  center  of  the  track.  Th^ 
second  step  was  to  plow  the  same  material  with  the  wing 
fixed  at  16  ft.  width  of  spread,  and  then  at  the  maximum  or 
2214  ft.  width  of  spread.  These  operations  were  ropeated 
three  times,  making  a  total  of  nine  operations  on  this  dump- 
ing. The  same  steps  were  taken  each  time  except  that  the 
maximum  width  was  reduced  each  time  2  ft.  or  to  20%,  18, 
and  It;  ft.  respectively,  each  time  gradually  lowering  the  wing 
horizontally  until  the  maximum  depth  had  been  reached  or 
2  ft.  below  the  top  of  the  rail.  The  purpose  of  decreasing  the 
width  each  time  was  to  raise  the  material  higher  and  to  les- 
sen the  side  thrust  on  the  rail  and  the  power  required  to  push 
the  plow,  and.  furthermore,  to  attain  the  object  of  throwing 
the  material  beyond  the  reach  of  the  wing.  The  object  of 
feeding  down  was,  as  stated  before,  to  provide  dumping  area. 
The  base  of  the  material  was  now  16  ft.  from  the  center  of 
the  track.     The  wing  was  then  raised  horizontally  to  15  in 


Bucyrus    Spreader     Plow 


Operation    on     Dumps    of    Hull 
Below  To 

trestles  has  been  developed  at  the  Hull-Rust  dumps  of  the 
Oliver  Iron  Mining  Co..  of  Hibbing.  Minn.  The  work  was 
done  with  a  new  type  of  spreader  plow,  built  by  the  Bucyrus 
Co.,  with  the  plow  a  bank  7  ft.  high  with  a  top  width  of  10  Vi 
ft.,  was  built  alongside  a  working  track. 

The  methods  employed  in  this  work  are  described  in  the 
Railway  Review,  to  which  we  are  indebted  for  the  matter  in 
this  article. 

The  material  encountered  on  the  Hull-Rust  dumps  consist" 
In  the  main  of  heavy  gravel  with  a  generous  sprinkling  of 
boulders.  As  a  matter  of  demonstration,  as  well  as  for  prac- 
tical purposes,  a  fairly  level  stretch  was  selected  and  the 
track  laid  In  sections,  with  the  joints  broken  evenly,  in  order 
to  facilitate  handling.  These  sections  were  unloaded  from  a 
flat  oar  with  a  locomotive  crane  which  spotted  the  sections 
ahead,  the  sections  being  bolted  up  as  fast  as  laid.  This 
track  was  put  in  desirable  surface  by  blocking  up  tempo- 
rarily. The  first  procedure  varied  somewhat  with  the  char- 
acter of  the  material  encountered.  Where  it  contained  con- 
siderable boulders,  the  load  from  the  first  dump  was  spread 
level  with  the  top  of  the  rail,  thus  building  a  24-in.  embank- 
ment. The  tracks  were  then  shifted  to  the  top  of  this  newl-' 
constructed  roadbed.  It  can  readily  be  seen  that  with  the 
most  careful  blocking,  the  track  contained  considerable  de- 
pressions. The  facility  with  which  the  above  mentioned  em- 
bankment was  made  level  was  accomplished  by  raising  an'i 
lowering  the  wing  as  the  material  was  spread,  thus  assuring 
an  even  grade. 

When  the  material  ran  even  and  no  large  boulders  were 
encountered,  the  first  procedure  was  to  plow  12  in.  below  the 
bottom  of  the  tie.  attaining  this  depth  in  successive  cuts. 
This  provided  space  in  which  to  dump  material,  thus  elimi- 
nating the  tendency  of  the  material  to  flow  1  ack  on  the  rails 
when  dumped  from  the  cars.  When  this  2)-in.  embankment 
was  completed.  materi,-'l  was  dumped  to  the  far  side  in  order 
to  anchor  the  track.  This  prevented  the  shitting  of  the  track, 
due  to  the  side  thnist  of  the  plow  during  later  operations. 
This  material  was  usually  spread  off  level  with  the  ties.  The 
next  procedure  was  to  dump  a  train  of  2'i-yd.  cars  from  the 
new  track.  This  was  done  where  the  cars  stood, 
without  spotting.  It  proved  to  be  unnecessary  to  make  one 
continuous  pile  and  to  butt  the  contents  of  one  care  agalns*. 
that  of  another  This  not  only  facilitated  plowing,  but  saved 
considerable    time. 

This  dumping  of  material  was  spread  In  three  steps  with 
the   wing   horizontal,   on    a   level   with   the  track,   fixed   at  a 


Rust      Mine.      Wing   Is  at   18   Ft.   Width   of   Spread   and   2   Ft. 
p  of   Rail. 

above  the  top  of  the  rail  and  the  same  dumping  was  plowed, 
at  the  maximum  width  of  22%  ft.  The  purpose  of  this  pro- 
cedure was  to  carry  the  ridge  over  as  far  as  possible  and 
to  build  a  shoulder  at  this  width.  It  wfli  be  seen  that  this 
one  diiTiiping  was  plowed  ten  times. 

Then  more  material  was  dumped  in  the  space  provided, 
and  this  was  plowed  with  the  wing  horizontal.  This  was  re- 
peated until  a  maximum  depth  of  24  in.  and  a  12  ft.  width 
was  attained.  The  wing  was  then  raised  to  the  maximum 
of  19  in.  above  the  track  level  and  the  material  was  thrown 
over  as  described  before.  At  this  juncture,  a  bank  had  been 
constructed  5%  ft.  in  height,  above  the  top  of  the  rail. 

The  tip  of  the  wing  was  then  raised  to  the  maximum  or 
7  ft.  above  the  inner  end.  This  consumed  about  I.t  minutes. 
More  material  was  then  dumped  and  plowed.  The  plowing 
was  first  done  with  the  wing  at  this  inclination  at  a  mini- 
mum width  of  spread.  This  width  of  spread  was  increased 
in  three  steps  or  to  12,  16.  and  22%  ft.,  gradually  lowering 
the  wing  each  time,  down  to  the  maximum  depth,  maintain- 
ing  the    same    angle   of   Inclination.     This   was    repeated    as 


"ts.-es^t). 


Diagram   Sliowing    Method  of   Building   High   Bank   in   5  Stages  with 
Spreader  Plow. 

often  as  necessary  or  until  the  material  lay  in  a  line  from 
the  inner  point  of  the  wing,  2  ft.  below  the  top  of  the  rail, 
to  the  tip  of  the  wing  at  22%  ft.  from  the  center  of  the  track. 
This  again  provided  dumping  space  for  a  new  load,  which 
was  then   dumped. 

The  wing  was  then  raised,  maintaining  the  same  inclina- 
tion, until  its  inner  end  was  level  with  the  top  of  the  track. 
The  material  was  plowed,  as  before,  in  steps  of  12.  16  and 
22%  ft.,  feeding  down  each  time  with  the  wind  at  the  mini- 
mum width  of  spread,  as  before  described,  in  order  to  pro- 
vide dumping  space  for  the  next  load.  More  material  was 
now  dumped  and  the  same  procedure  was  repeated  each  time, 
changing  the  slope  of  one  bank  by  bringing  in  the  tip  of  the 
wing  1   ft.     This  added  successive  wedge-shaped  slices  to  the 
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embaiiknient.  This  procedure  was  n  pe.ited  until  the  mini- 
mum width  of  spread,  12  ft.,  was  reai  li.d  Tlie  enibunkinent 
y  this  time  had  attained  a  height  of  7  ft.  with  a  lop  widtli 
•  f  lO^  ft.,  this  last  dimension  being  tlie  dltterence  between 
iiia.Timum  and  minimum  width  of  spread  wiih  a  wing  at  thi* 
maximum   inclination. 

If  it  is  desired  to  raise  this  embankment  to  a  still  higher 
I  levatlon,  the  tracks  may  be  lifted  by  a  locomotive  crane, 
section  by  section,  and  placed  on  this  new  embunknicnt,  and 
the  above  procedure  repeated  as  often  as  necessary,  as  shown 
in  the  accompanying  diagram. 

It  must  be  remembered  that  the  procedure  here  described 
Is  that  followed  on  the  spoil  dump  of  the  IlullRust  Mine  at 
Hibbing.  Minn  ,  but  it  may  readily  be  soon  that  conditions 
encountered  elsewhere  might  alter  the  method  employed  In 
small  details.  For  instance,  if  boulders  were  not  encoun- 
tire.!,  the  whole  procedure  would  be  considerably  simplified. 
It  w.is  found  that  large  boulders  could  be  easily  plowed  and 
elevated  If  the  wing  encountered  this  boulder  below  Its  cen- 
ter. The  speed  maintained  in  plowing  usually  averaged  from 
•o  10  miles  per  hour  In  ordinary  material. 
This  method  of  building  an  embankment  rotiuires  about 
double  the  length  of  time  necessarv  for  spreading  a  like 
r.mount  of  material  in  the  usual  manner,  or  with  the  win^ 
horizontal.  The  saving,  however,  in  timber  and  fuel.  Is  such 
a  large  item  that  the  factor  of  time  becomes  negligible.  To 
Illustrate,  today  a  30-ft.  trestle  for  spoil  dumps  costs  from  $7 

•  ■  J12  per  runnlrg  foot,   and   $12  to  $20  ner  running  foot   for 
■ick  elevation   work.     All  of  this,  as  stated   before,  is  lost, 

•  xcept  where  it  is  possible  to  recover  the  caps  and  stringers. 

The  saving  in  fuel  and  motive  power  is  accomplished  l:i 
the  following  manner:  In  dumping  from  a  trestle,  the  maxi- 
mum elevation  Is  established  and  the  grade  fixed  to  that 
level  from  the  time  of  the  first  train-load.  I'nder  the  new 
method,  this  elevation  is  increased  by  steps  from  the  ground 
level  to  7  ft.,  at  which  elevation  the  dump  is  built  to  cover 
the  area  provided  and  then  stepped  up  again.  It  may  readily 
be  seen  how  considerable  is  the  saving  thus  affected  on  fuel 
and.  Incidentally,  on  the  wear  and  tear  of  the  equipment. 


Hydro-E'ectric   Railways  in   Ontario 

A  report  on  hydroelectric  railways  has  recently  been  sub- 
mitted to  the  Hydro-Electric  Power  Commission  of  Ontario 
bv  Mr.  W.  S.  Murray.  Consulting  Engineer,  of  New  York. 
The  Toronto-Hamilton-Niagara  Falls.  The  Toronto  &  East- 
em.  and  The  Hamilton-Galt-Guelph-Elmira  Rys.  are  the  pro- 
posed lines  included  In  this  report.  Very  briefly  summarized. 
Mr.  Murray's  report  states  that  the  construction  and  operat- 
ing estimates  tnade  by  the  commission's  staff  are  conserva- 
ll»e;  that  the  lines  are  admirably  located  with  referenc-> 
to  the  traffic  they  are  designed  to  reach:  that  it  is  inadvisa- 
ble to  proceed  with  full  construction  of  these  radial  lines  In 
view  of  the  inflated  costs  of  labor  and  material:  and  that 
the  Coramlssion  should  proceed  with  the  development  of 
full  plans  applying  to  finance  and  construction  in  order  that 
It  may  be  in  a  position  to  acquire  such  existing  radials  as 
may  be  economically  purchased  and  which  will  later  form 
parts  of  the  completed  systems. 

Some  points  of  interest  brought  out  in  the  report  are  ns 
follows : 

The  construction  of  the  proposed  radials  will  serve  to 
balance  the  transportation  systems  centering  at  the  Niagara 
frontier,  inasmuch  as  at  the  present  time  there  are  seven 
or  eight  railroads  feeding  up  to  the  boundary  from  the  states, 
and  only  two  Canadian  roads  to  take  the  traffic.  These 
existing  Canadian  roads  will  be  relieved  from  a  form  of 
transportation  which  they  have  stated  they  are  not  equipped 
to  handle. 

The  conservation  of  coal  is  refeired  to  and  reference  !.s 
made  to  the  advanced  stand  taken  by  Canada  in  Its  creation 
of  the  Hydio-Electric  Power  Commission  and  its  promotion 
of  the  use  of  electric  power.  The  fact  is  stated  that  In  On- 
tario there  is  at  hand  90  per  cent  water  power,  while  in  the 
eastern  fnited  States  the  ratio  is  reversed,  90  per  cent  of 
the  power  being  developed  by  coal. 


Colorado  Springs  Adopts  City  Manager  Plan.— Colorado 
Sprmf.s.  at  a  special  election  held  July  ^^  adopted  the  city 
manager  form  of  government,  to  become  effecUve  next  April. 


Blastinj^   Accidents  -and    Their 
Lessons* 

By  OMVEH  UUWUJS  and  J    E.  CIIAWSHAW, 

Mlnrnil    TvchnolOBlHt    anil     KxiiIosIvi-h    T«-»imt;    Elnelnrrra.    I!.    8. 

l<ur<-au  ut  Miiirs. 

On  April  111.  1920.  a  fatal  .■xploslon  occurred  in  ii  limestone 
quarry  In  Pennsylvania,  causing  the  death  of  six  men  and 
injury  to  three  others.  The  conditions  were  somewhat  un 
usual  and  are  illustrated  in  Fig.  1.  The  shot  that  was  being 
prepared  consisted  of  six  'i,\  In.  churndrlll  holes  In  a  single 
row.  The  line  of  holes  crossed  a  depression  that  had  ut  one 
time  been  used  for  thi-  bod  of  an  inclln.-il  track.  Thus,  us 
shown  In  Fig.  1,  two  of  the  holes  were  on  a  bench  about  20  ft. 
higher  than  the  oilier  four  holes.  The  approximate  depth  of 
holes  Nos.  1  and  2  was  73  ft.,  and  of  Nos.  :!.  I,  5  and  G,  65  ft 
On  account  of  previous  Masting  operations  the  rock  was  In 
a  Khatlored  condition,  and  hole  No.  1  was  found  to  be  blocked 
with  rock  fragments  so  that  It  could  not  be  loaded.  It  seemed 
desirable,  therefore,  to  load  hole  No.  2  with  a  heavy  churgo 
in  order  to  compensate  for  the  absence  of  a  charge  In  hole 
No.  1  As  the  blast  under  considernlion  was  small,  a  blast- 
ing expert  was  not  employed,  though  It  Is  custoniery  to  em- 
ploy an  expert  for  all  large  shots. 

A  line  of  cordeau  detonating  fuse  was  placed  In  hole  No. 
2,  no  electric  detonators  being  used  In  the  hole.     After  12  or 
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Fig.    1 

1.'!  cases  of  40  per  cent  nitro  starch  powder  had  been  poured 
Into  the  hole  in  loose  form.  It  was  found  that  a  space  of  onlv 
17  ft.  remained  for  stemming.  It  was  decided  that  space  for 
an  additional  case  of  powder  might  be  obtained  by  tamping 
the  charge.  The  tamping  was  done  with  a  heavy  plunger, 
about  3  or  3^4  in.  In  diameter  and  10  in.  long,  made  of  lead 
with  an  Iron  core  with  an  iron  eye  In  the  top  to  which  a  =>i-in. 
rope  was  attached,  and  weighing  between  30  and  40  lb.  This 
weight  was  intended  for  use  in  sinking  explosive  in  wot  holes, 
and  not  for  tamping.  It  is  estimated  that  the  tamping  had 
continued  at  least  10  minutes.  The  quarry  superintendent 
had  gone  a  considerable  distance  for  a  box  of  powder,  re- 
turned, and  reached  a  point  about  lo  ft.  from  the  hole,  when 
the  charge  exploded.  Instantly  killing  the  man  who  was  tamp- 
ing and  injuring  the  superintendent  and  shovel  runner  who 
was  also  nearby.  A  group  of  men  were  occupied  in  baling 
water  from  the  holes  In  the  lower  bench,  and  the  rock  hurled 
down  killed  live  of  them  and  injured  another. 

A  number  of  similar  accidents  have  occurred  alsewhere, 
and  the  following  may  be  cited: 

In  November,  191.S.  while  a  70ft.  drill  hole  was  being  loaded 
with  4  by  lOln.  cartridges  of  50  per  cent  nitrostarch  powde- 
at  a  cement  quarry,  a  cartridge  probably  got  caught  cro.^is- 
ways  in  the  drill-hole.  While  attempting  to  clear  the  drill- 
hole by  the  use  of  a  tripod  rammer,  the  explosive  exploded 
prematurely.  The  tamping  bar  on  this  rammer  was  a  wooden 
bar  4  in  In  diameter  and  about  40  In.  long  and  at  the  time  of 
the  accident  was  probably  being  raised  from  5  lo  fi  ft 

In  January.  1S07.  at  Pedro  Miguel  Locks.  Canal  Zone  a 
,-,0-ft.  hole  was  being  loaded  with  .^.00  lb.  of  dvnamlte  For 
a  tamping  bar  a  cocobola  slick.  2  ft.  G  In.  long,  and  about  2 
in.  In  dinmoter.  which  weighed  about  12  lb.,  was  u«ed  Thin 
stick  was  lifted  by  an  attached  rope,  and  dropped  on  to  the 
explosive  After  about  300  lb.  had  been  added  and  tamped 
the  explosive  exploded  prematurely. 
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In  December,  1912.  at  Balboa.  Canal  Zone,  while  a  drill 
hole  was  beine  loaded  with  dynamite,  a  rock  fell  down  the 
hole  closing  it  up.  While  an  attempt  was  being  made  to  dis- 
lodge the  rock  with  an  ISft.  steel  drill,  the  powder  in  the 
hole  exploded. 

In  October  1912.  near  Empire.  Canal  Zone,  a  workman 
was  tamping  15  sticks  of  45  per  cent  straight  nitroglycerin 
dvnamite  in  a  9^-tt.  hole  with  a  steel  drill  bar  12  in.  long. 
Weighing  15  lb.,  when  a  premature  explosion  took  place. 

In  August.  1909.  at  Miraflores  Locks.  Canal  Zone,  while 
loading  dynamite  through  an  iron  pipe,  the  iron  pipe  be- 
came clogged.  While  attempting  to  clear  the  pipe  by  tamp- 
ing down  hard  with  a  wooden  pole,  the  explosive  detonated 
prematurely. 

Manv  other  premature  explosions  are  on  record  where  at- 
tempts to  force  explosives  down  by  the  use  of  unusual 
pounding  have  resulted  in  explosions. 

There  are  certain  important  conclusions  to  be  drawn  from 
the  accident  first  described,  to  which  careful  considerations 
should  be  given  by  every  quarryman. 

The  explosion  seems  to  have  been  caused  by  hard  tamping 
with  a  heavv  plunger  With  a  smooth  and  regular  drill  hole 
such  tamping  might  be  conducted  without  accident,  but  in 
an  uneven  hole  having  jagged  rock  projections  it  seems 
likely  that  the  heavy  plunger  impinged  with  sufficient  force 
on  a  rock  projection  to  generate  the  heat  necessary  to  firo 
a  thin  film  of  explosive  that  may  have  covered  it.  Also  the 
shalv  condition  of  the  rock  in  which  the  hole  was  drilled 
probably  was  a  contributing  cause.  The  small  particles  of 
rock  loosened  by  the  raising  and  dropping  of  the  weight  fell 
down  into  the  explosive  and  were  ground  up  by  the  tamp- 
ing, making  the  explosive  more  sensitive  to  both  friction  and 
impact.  Also,  possibly  some  part  of  the  iron  constituting 
the  core  and  eye  of  the  plunger  may  have  come  in  contac. 
with  siliceous  rock  projections  and  thus  fired  the  charge. 
The  use  of  a  heavy  tamping  bar  should  therefore  be  care- 
fully  avoided. 

It  is  evident  that  for  all  purposes  a  wooden  tamping  bar 
should  be  used.  The  use  of  a  wooden  tamping  bar  has  been 
urged  repeatedly  by  the  Bureau  of  Mines.  Even  with  a 
wooden  tamping  bar  the  tamping  should  not  be  continue'! 
beyond   the   minimum   time   necessary. 

if  it  is  found  necessary  to  use  a  lead  plunger  to  sink  pow 
der  In  wet  holes,  it  should  be  provided  with  a  copper  rather 
than   an   iron   eye.    The   subjecting  of  any   explosive   to   fre- 
quent Impacts  with  any  heavy  weight  is  dangerous  practice. 
A  circumstance  of  extreme  importance,  is  that  it  resulted 
in  undue  loss  of  life,  was  the  employment  of  men  on  a  lower 
ledge  adjacent  to  a  face  back  of  which  explosive  was  being 
placed.     The   holes    of   the   lower   bench    should    have    beeT 
loaded  first  and  all  workmen  removed  from  the  lower  bench 
before   loading  hole   No.   2.     Vnder   such    circumstances    the 
premature  explosion  would  have  resulted  in  one  fatality  and 
two    Injuries    rather    than    six    fatalities    and    three    injuries. 
While  it  is  unusual  to  have  a  single  line  of  holes  occupying 
two  benches,  the  general   principle   should   be  followed  that 
workmen  should   never  be   allowed   at  the  base  of  a  quarry 
face  after  loading  has  begun,  and  the  presence  of  workmen 
on   the    rock    area  between  the  line  of  holes   and   the  face 
should  be  avoided  as  far  as  possible. 

Every  quarryman  will  observe  that  the  conditions  sur- 
rounding this  shot  were  quite  unusual,  and  it  seems  desira- 
ble to  point  out  that  accidents  are  much  more  likely  to  hap- 
pen under  unusual  circumstances  than  under  familiar  con- 
ditions. Extraordinary  conditions  result  in  unusual  activi- 
ties, and  the  latter  involve  greater  risk.  Quarry  operators 
should,  therefore,  give  more  careful  supervision  to  blasts 
of  anusnal  character  than  to  regular  blasts  where  all  op- 
erations  are  standardized. 

The  Bureau  of  Mines  has  pointed  out  that  the  employ- 
ment of  thoroughly  competent  blasting  experts  is  to  be  rec- 
ommended. .Such  experts  are  employed  for  large  shots  in 
the  quarry  under  consideration,  but  it  seems  advisable  to 
extend   this   practice  to  include  all  primary  blasts. 

Quarrymen  should  famlllari/.e  themselves  with  the  various 
iiafety  rules  promulgated  by  the  Bureau  of  Mines  and  should 
endeavor  on  every  occasion  to  put  them  into  practice.  Such 
rules  are  contained  in  various  publications,  which  may  be 
obtained  upon  application  to  the  Director  of  the  Bureau  of 
Mines,  Washington,  D.  C. 


Effect  of  Railway  Conditions  on 
Civil  Engineering  Curricula* 

By  CLEMENT  C.  WILLIAMS, 
ProfeERor  of  Civil  Eneineoriim.  fniversity  of  Kansas. 
In  a  recent  number  of  a  technical  periodical  appeared  the 
rather  startling  statement  by  the  head  of  the  civil  engineer- 
ing department  at  one  of  our  great  universities  that  no  work 
in  railway  engineering  was  required  at  that  institution  in  the 
civil  engineering  course  but  that  all  railway  work  offered 
there  was  elective.  The  statement  was  all  the  more  note- 
worthy because  this  eminent  professor  is  a  civil  engineer 
of  established  reputation,  who  has  entered  the  educational 
ranks  within  comparatively  recent  years,  and  therefore,  is 
perhaps  least  biased  in  his  thinking  by  educational  tradition, 
and  also,  because  he  is  pre-eminently  a  railroad  and  construc- 
tion engineer.  The  reason  given  for  such  attitude  was  the 
lack  of  favorable  consideration  of  technical  graduates  by  the 
railroads  in   their  engineering  departments. 

This  brief  discussion  is  not  intended  primarily  as  a  com- 
ment on  the  action  at  the  above  mentioned  institution,  but 
the  statement  merely  accounts  to  a  certain  extent  for  a  tak- 
ing stock  of  the  present  situation  with  a  view  to  arriving  a*.  ■ 
a  definite  policy  that  may  be  rational  and  justifiable  in  the 
light  of  existing  conditions. 

In  vears  past,  it  will  be  readily  enough  admitted  perhaps., 
technical  schools  devoted  more  time  than  was  justified  to  the 
sort  of  railwav  engineering  that  was  then  taught  This  situ- 
ation resulted  largelv  from  a  dearth  of  better  material  to  con- 
stitute a  civil  engineering  currinilum.  resulting  in  the  offer- 
ing of  courses  in  railway  drawing  of  a  rather  useless  sort,  In 
stereotomy.  in  track  mpintenance  including  a  study  of  de- 
tails that  were  unintelligible  to  the  average  student,  and  ex- 
tended practice  exercises  in  railway  location  surveys.  These 
subjects  have  either  been  eliminated  altogether  or  have  been 
greatly  condensed  and  concentrated,  due  to  the  development 
of  more  suitable  and  essential  material  for  study  in  civil  en- 
gineering and  due  to  the  prevailing  increased  effectiveness  In 
teaching. 

Reasons  for  Retaining  Railway  Engineering  in  Civil  Engi- 
neering Curricula.— However,  a  certain  amount  of  railway  en- 
gineering is  retained  in  all  the  civil  engineering  curricula  of 
the  larger  institutions  with  perhaps  the  exception  of  the  uni- 
versity mentioned  above.  The  retention  of  such  courses 
probably  results  from  two  main  reasons. 

In  the  first  place,  the  consensus  of  opinion  among  educa- 
tors seems  to  be  that  a  curricluni  should  not  he  fashioned  to 
meet  the  needs  of  a  particular  type  of  commercial  position  or 
a  circumscribed  group  on  such  positions,  and  that  If  the  sub- 
jects offered  have  no  broader  application  than  to  fulfill  the  r-- 
quiremenls  of  a  certain  class  of  positions,  they  have  no  legiti- 
mate place  in  a  curriculum.  Regardless  of  the  outcome  of 
the  controversy  between  professional  pedagogists  and  psy- 
chologists as  to  whether  there  may  be  a  transfer  of  formal 
discipline  from  one  realm  of  mental  activity  to  another.  It 
has  been  amply  demonstrated  that  a  given  mode  of  attack 
In  the  analvsis  and  solution  of  one  class  of  problems  will  aid 
in  undertaking  another  group  more  or  less  similar  which  may 
be  susceptible  to  a  similar  mode  of  treatment.  The  methods 
of  railwav  surveys  and  earthwork  calculations  are  a  case  in 
point,  inasmuch  as  they  are  applicable  to  any  construction 
line  survey,  such  as  railway,  highway,  irrigation,  drainage 
or  other  canal,  levee  work.  etc..  differing  chiefly  in  that  they 
are  the  most  precise  of  the  group,  and  that  they  have  been 
reduced  to  more  definite  and  scientific  procedure.  The  di- 
versity of  their  applicability  therefore  would  justify  the  re- 
tention of  a  certain  amount  of  railway  surveys  In  civil  engi- 
neering curricula  which  aim  at  training  for  the  general  prac- 
tice of  the  profession. 

Studies  in  the  economics  of  railway  location  and  construc- 
tion are  likewise  justified  because  the  same  mode  of  attack 
Is  applicable  to  highway  and  any  other  form  of  transportation 
engineering,  or.  for  that  matter,  to  determining  the  economic 
significance  for  any  extensive  project,  and  also,  because  the 
records  and  systematic  accounting  required  by  the  Interstate 
Commerce  Commission  render  railway  operation  and  per- 
formance most  readily  available  for  scientific  study  and 
analysis.  In  other  words,  this  type  of  training  and  discipline, 
which  Is  fundamental  and  of  general  applicability,  can  be  ob- 
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tained  mort*  advantageously  and  reliably  from  studies  In  rail- 
way engineering  than  in  other  subjects. 

In  the  second  place,  even  a  casual  study  of  history  indi- 
cates that  transportation  and  communication  have  been 
among  the  most  potent  factors  In  the  evolution  of  Industry 
and  civllirntion  and  the  indications  are  that  they  will  remain 
BO.  and  hence,  for  the  liberalizing  to  a  certain  extent  the  cur- 
riculum, a  modicum  of  railway  engineering  is  desirable.  Ob- 
Tlously.  in  this  connection,  the  railway  engineering  that  Is 
offered  should  be  more  than  a  study  of  curves  and  surveys. 
It  should  include  an  Inquiry  Into  the  factors  that  limit  the 
capacity  of  a  railway,  or.  otherwise  stated,  the  harmonious 
and  consistent  design  of  a  railway  as  a  manufacturing  and 
commercial  enterprise. 

Graiited  then  that  railway  engineering  properly  forms  a 
psrt  of  a  general  civil  engineering  curriculum,  it  may  seem 
*MJrahle  to  shift  the  emphasis  somewhat  from  the  purelv 
physl.  .il  considerations  to  include  a  certain  amount  of  the 
econoinic  phases  of  railway  construction,  particularly  in  view 
of  the  changed  conditions  in  the  railway  situation  In  this 
tountry  While  there  remain  many  physical  problems  of  th- 
first  magnitude  in  the  future  of  railway  engineering,  it  is  the 
writer's  opinion  that  perhaps  the  most  complex  and  Impor- 
tant problems  of  the  future  are  largely  economic,  although 
entirelv  within  the  realm  of  engineering  The  ouestlons  are 
not  those  of  pure  economics,  but  rather  of  applied  economic.< 
—economics  that  arrives  at  a  definite  numerical  answer  or 
conclusion. 

Economics  as  Applied  to  Railway  Engineerlnq. — It  is  prob- 
ably true  that  railway  rnginrprinR  as  generally  taupht  ami 
practiced  In  the  pa.st  was  too  much  detached  from  the  vitals 
of  railwav  operation.  A  railroad  is  primarily  a  plant  to 
manufacture  and  sell  transportation,  and  railway  engineer- 
ing has  been  rather  remotely  connected  fo  either  of  these 
processes.  Only  In  the  introduction  of  certain  line  and  grade 
Improvements  by  means  of  which  heavier  tonnage  could  be 
hauled  has  the  engineer  directly  contributed  to  increasing 
the  plant's  capacity  to  manufacture  transportation,  and  h-» 
bas  seldom  had  anything  to  do  with  increasing  the  sale  of 
transportation.  He  has  been  a  rear  flaeman.  as  it  were,  per- 
forming a  necessary  service,  but  somewhat  detached  from  the 
main  party.  As  a  result,  he  has  been  prone  to  forget  his  re- 
lation to  the  main  plant,  and  has  done  little  more  than — con- 
tinuing the  simile — give  backsights  when  so  directed. 

The  passage  of  a  freight  train  to  many  n  transitman  on 
maintenance  has  meant  only  a  brief  interruption  of  his  work. 
•  wave  of  the  hand  to  the  englneman.  and  an  indication  per- 
haps of  Bpnroximatelv  the  time  of  day.  Should  it  stimulate 
hig  Innui^itiveness  and  cause  him  to  discover  the  answers 
to  a  nnmber  of  nuestions.  such  as  the  following  for  instance. 
It  might  bring  him  to  a  realization  of  his  relationship  to  the 
entire  Plant.  "Is  the  train  that  Interrupted  the  work  as  long 
as  It  should  he  for  the  grades  over  this  division?  Could  the 
diTlsion  points  be  changed  so  as  to  cause  a  smaller  loss  of 
transportation  capacity  while  passing  over  inter"iediafe  rise 
•nd  fall?  Could  traffic  be  hauled  more  economicallv  If  the 
rrades  were  reduced?  Are  all  the  cars  full?  Could  they  b-' 
operated  full  with  this  character  of  traffic?  Why  were  there 
empties  in  the  train'  Are  empties  hauled  in  the  nnnosife 
direction  also?  Where  did  the  cargoes  originate?  VT^m  Is 
their  destination?  Is  this  the  most  economical  route?  Will 
the  cars  return  empty  or  will  there  be  a  return  traffic  avail- 
ible?  What  could  be  done  to  tend  to  balance  the  traffic  over 
the  line?  Does  this  freight  train  stand  longer  on  sidings 
than  necessarv  waiting  for  passenger  or  other  trains?  ."Should 
the  spacing  of  sidings  be  readjusted  to  prevent  such  loss  of 
t'me?  Is  enough  time  lost  to  justify  an  additional  track,  en- 
tirely or  at  low  speed  points?  What  proportion  of  the  time 
I'  this  rolling  stock  moving?  Could  this  train  be  made  t-) 
follow  the  preceding  one  more  closely  to  advantage  hy  short- 
<*nlng  the  blocks?  What  would  be  the  effect  on  transnnrta- 
tlon  costs  if  this  train  were  speeded  up  somewhat?  Which 
"loes  the  more  damage  to  the  track,  this  freieht  nr  a  passen- 
ger train?    How  much  more?  etc. 

Such    meditations    during    odd    moments    ni;_.  ._ 

young  f  nglneer  to  a  more  definite  appreciation  of  his  relation 
to  the  entire  railway  plant  organization.  Indeed,  unless  th^ 
young  engineer  does  enter  into  vital  participation  In  the  op- 
erating strategy  of  the  railway,  he  is  likely  to  find  railway 
engineering   a   disappointing   field   of   endeavor.    Unless    he 


sees  more  to  hi»  work  than  the  aligning  of  curves,  setting  of 
construction  stakes,  calculation  of  estimates  and  detailing 
miner  structures,  he  will  nucceed  about  as  well  as  the  struc- 
tural engmeer  whose  vision  Is  limited  to  the  computation  of 
stresses  and  the  proportioning  of  parts,  or  the  hydraulic  en- 
gineer whose  capabilities  extend  only  to  the  determination 
of  head  losses  and  the  flow  of  water.  The  work  offered  In 
riillway  engineering,  therefore,  should  lead  the  student  to  he 
alert  to  see  the  ultimate  relationships  of  the  tasks  %vhl.  h  h- 
may  have  In  hand. 

Economic  Coniiderations  and  Railway  Projects.  .\  ...; 
gested  above,  the  railway  projects  of  the  future  will  probably 
be  adjusted  with  a  nicety  In  respect  to  economic  consider- 
ations that  has  not  characterized  railway  engineering  In  th« 
past.  The  problems  to  be  solvt^d  will  be  largelv  those  of  con- 
struction based  on  a  judicious  analysis  of  statistical  and  eci>- 
nomic  factors.  Radical  changes  may  bo  exp<>cted  In  the 
needs  of  the  railways  which  may  give  rise  to  numerous  en- 
gineering enterprises.  The  railways  are  to  be  regrouped  Into 
a  certain  number  of  systems  in  a  comprehensively  plannc! 
scheme  on  the  basis  of  natural  and  logical  transportation 
routes,  ar.d  these  routes  are  likely  to  be  quite  different  from 
w  hat  they  have  been  previously.  Our  railways  have  been 
largely  east  and  west  lines,  predicated  on  the  assumption  of 
the  .Vtlantlc  Const  as  offering  the  only  ports  of  foreign  ship- 
ping. This  conditions  may  be  fundamentally  changed  in  the 
near  future  to  such  an  extent  as  to  render  the  old  assump- 
t'on  partially  obsolete.  Already  the  Panama  Canal  has  mad" 
New  Orleans  the  second  export  city,  and  the  openine  of  th-* 
Creat  Lakes  to  ocean-going  vessels  via  the  enlarged  Welland 
Canal  making  Chicago  and  other  lake  cities  foreign  shipping 
rorts.  together  with  the  possible  improvement  of  the  lower 
Mississippi,  if  found  feasible,  to  admit  ocean-going  vessels  fo 
the  middle  of  the  country  loading  for  foreign  ports  at  certain 
river  cities,  will  profoundly  affect  the  basis  on  which  these 
groupings  are  to  be  adjusted.  Our  railways  will  naturally  be 
laid  out  on  a  comprehensive  unified  plan,  the  basis  for  which 
will  be  Cfiutrolled  largely  by  the  part  that  America  takes  in 
the  world's  commerce  and  the  arrangement  of  ports  that  will 
afford  the  most  direct  shipping,  as  well  as  by  the  conditions 
affecting   domestic   traffic. 

Changed  Railway  Situation  Will  Furnish  New  Opportuni- 
ties for  Engineers. — Because  of  this  regrouping  of  the  rail- 
ways, extensive  improvements  will  be  required  In  the  way 
o'  multiple  tracking.  lines  and  grade  improvement  and  termi- 
nal construction,  and  the  design  of  these  will  be  based  unon 
an  expert  analysis  of  the  transportation  requirements.  While 
it  Is  out  of  the  question,  of  course.  In  the  class  room  to  enter 
Into  these  major  problems  confronting  the  railroads  yet 
many  of  the  general  principles  determining  their  solution 
may  be   investigated  and   studied. 

Another  factor  also  must  be  considered  In  connection  with 
the  future  railway  situation,  namely,  the  Improvement  of  th» 
highways  and  the  development  of  highway  transport,  which 
will  Inevitably  have  a  potent  effect  on  the  character  of  rail- 
way frafllc.  I'nless  terminal  expenses  can  be  reduced  to  .i 
marked  decree,  local  freight  of  small  tonnage  will  be  carried 
by  the  highways,  and  under  any  circumstances,  the  amount 
of  local  freieht  thus  transported  will  be  such  as  materially  to 
affect  certain  operating  conditions. 

Owing  to  these  developments  and  changes  In  the  railwav 
situation,  therefore,  the  writer  is  of  the  opinion  that  som-- 
time  that  was  formerly  given  to  the  study  of  purely  physical  fac- 
tors might  be  appropriately  diverted  to  a  consideration  of 
certain  more  general  commercial  or  economic  aspects  of  the 
situation.  Assuredly  the  design  of  location  and  of  terminal.; 
two  elements  of  prime  importance  In  the  recasting  of  the  rail- 
ways that  will  occur  within  the  next  few  years,  should  re- 
ceive some  attention. 

Engineers  will  be  indispensable  In  this  program,  for  it  is 
Incredible  that  an  Industry  of  the  magnitude  of  the  railways 
can  be  efficiently  constructed  and  operated  without  the  alJ 
of  technically  trained  men.  Whether  these  men  will  all  b-s 
on  the  regular  staffs  of  the  railways  will  largely  depend  upon 
the  attitude  of  the  railways  In  regard  to  the  payment  of  Its 
engineers  and  to  the  conditions  of  service. 

Unfavorable  Conditions  In  Past  Prejudiced  Young  Engi- 
neePt  Against  Railroading.— At  the  present  time,  the  engi- 
neering sUffs  of  the  railroads  are  depleted  and  young  men 
graduating  from  college  are  not  attracted  to  this  work-in  fact 
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are  prejudiced  against  it — because  of  the  unfavorable  condi- 
tions that  have  existed  in  the  past.  Three  major  complaints  ar<; 
lodged  against  the  railways  by  young  engineers:  ill  low  pa". 
(2)  long  working  hours  including  Sundays  and  holidays  with- 
out extra  pay.  and  (:!)  small  chance  for  advancement,  espe- 
cially into  administrative  and  executive  offices. 

If  the  compensation  is  made  commensurate  with  the  skill 
and  responsibility  required,  the  hours  of  working  placed  on  n 
basis  similar  to  that  obtaining  in  other  industries,  and  an 
opportunity  for  promotion  provided,  capable  engineers  will 
seek  permanent  railway  service,  while  on  the  other  hand,  if 
these  conditions  are  not  made  satisfactory,  the  more  capable 
men  will  not  enter  railway  service,  for  other  industries  have 
come  to  appreciate  the  value  of  technically  trained  men  and 
•ftill  offer  more  attractive  opportunities,  and  in  that  event,  we 
may  expect  to  find  the  more  intricate  and  important  railway 
engineering  done  by  consulting  engineers  of  vision  and  ca- 
pacity while  the  railway  staff,  inevitably  under  such 
circumstances  composed  of  mediocre  men.  occupied  in  routine 
maintenance. 

This  statement  is  not  made  in  depreciation,  for  indeed,  the 
condition  last  mentioned  may  be  in  the  final  adjustment  the 
logical  and  appropriate  one.     Cities,  water  companies,  bridge 


Equipment  and  Cost  of  a  1,200  Ton 
Capacity  Mine  Hoist* 

By  J.  A.  NORDEN  and  A.  R.  WILLSON. 

The  hoisting  equipment  of  the  Utah  Apex  Mining  Co.  is 
capable  of  handling  about  1.200  tons  per  day.  It  has  not 
been  worked  to  capacity,  but  600  to  700  tons,  together  with 
men  and  materials,  have  been  handled  in  two  shifts  without 
any  great  effort. 

A  Nordberg  engine  of  the  double-drum,  geared  typo,  de- 
signed for  a  10-ton  load,  including  rope,  at  a  speed  of  1.500  ft. 
per  minute,  is  used.  The  drums  are  7  ft.  in  diameter,  with  a 
."4-in.  face,  and  have  a  capacity  of  :!.000  ft.  of  1  %-in.  rope. 
The  hoist  is  operated  by  a  .500-hp.  16-pole,  round-rotor,  450- 
r.pm.  motor,  which  drives  through  a  single  reduction  of  129 
to  19.  Speed  is  regulated  by  the  variable  resistance  of  a 
rheostat  of  the  liquid,  weir-control  type.  A  sodium-carbonata 
solution  is  used  as  a  conductor. 

The  current  supply  is  three-phase,  60-cycle.  44.000  volts, 
which  is  stepped  down  to  2,300  volts  by  a  set  of  three  250 
kv.-a,  outdoor-type  transformers.  From  the  transformers, 
the  2,300-volt  lines  are  carried  to  a  bus  and   switchboard   in 
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steel    Head    Frame,   Skip   Dump,   Hopper  and   Conveyors   for   Waste     Disposal. 


companies,  and  other  industries  usually  do  not  retain  a  large 
permanent  force  of  high  class  engineers  but  for  special  prob- 
lems rely  on  the  expert  consulting  engineer,  depending  on 
their  regular  forces  to  attend  to  routine  matters  of  operation. 
Already  there  are  evidences  of  the  development  of  the  con- 
sultant in  railway  practice  comparable  to  those  in  other 
branches  of  the  profession.  Whatever,  the  engineering  or- 
ganization that  may  do  the  work,  certain  it  is  that  railway-; 
■will  need  technical  engineers,  and  it  seems  no  more  logical  to 
discontinue  instruction  in  this  branch  than  it  would  be  in 
•water  supplies  because  of  the  fact  that  water  companies  an<i 
cities  do  not  generally  employ  regularly  expert  engineers.  1' 
Is  as  reasonable  to  prepare  men  for  railway  work  under  con- 
sulting engineers  as  for  bridge,  municipal  or  hydraulic  work 
under  consulting  engineers.  Such  work  would  be  the  legiti- 
mate practice  of  the  profession. 

In  conclusion,  it  Is  the  writer's  opinion  that  a  proper 
amount  of  railway  engineering  should  be  included  in  a  civ-I 
engineering  curriculum  because  of  the  general  applicability 
of  the  training  derived  therefrom,  althf)Ugh  it  may  be  desir- 
able to  shift  the  emphasis  somewhat  from  the  purely  physical 
matters  to  include  certain  of  the  economic  phases;  and  that 
whether  the  larger  work  in  railway  engineering  is  done  by 
regular  staffs  or  by  consulting  engineers  makes  little  differ- 
ence, the  fact  remaining  that  an  industry  of  such  magnitude 
as  the  railways  will  always  either  employ  or  retain  technical 
engineers  of  superior  skill  and  capacity. 


the  hoist  room.  The  average  load  for  startin.g  a  loaded  skip 
is  about  300  amp.  for  a  few  seconds;  afterwards,  the  full- 
speed  running  current  is  75  to  125  amp.  The  hoist  is  con- 
trolled by  three  levers  on  the  operating  platform. 

At  the  present  time  mining  operations  are  in  progress  on 
the  100,  1,150.  1.300,  l,i)O0,  and  1,S00  ft.  levels.  Three  classes 
of  material  are  produced  on  most  of  the  levels:  First-clas 
Or  direct-smelting  one,  second-class  or  milling  ore,  and  wasto. 
Hence,  it  was  necessary  to  provide  for  handling  at  least  two 
kinds  of  materials  simultaneously  at  the  shaft.  The  lOO-ft 
level,  being  an  adit  tunnel,  has  its  own  waste  dump  but  mor 
or  less  waste  is  hoisted  to  the  surface  from  all  of  the  other 
levels. 

Storage  Pockets. — The  ore  pocket  on  the  lower  levels  is 
divided  into  two  parts  by  a  reinforced  concrete  wall.  Th4 
ground  is  hard,  requiring  no  timber,  and  a  small  pillar  was 
left  between  the  main  storage  pocket  and  the  shaft.  Helow 
the  storage  pockets  are  measuring  pockets,  which  hold  one 
skip  load.  The  top  of  the  storage  pocket  is  covered  by  an 
8-in.  grizzly  made  of  30-lb.  rail.  On  the  lOO-ft.  level  due  to 
soft  ground,  it  was  necessary  to  build  the  entire  pocket  in 
direct  connection   with   the  shaft. 

All  ore  Is  dumped  at  what  is  knowm  as  the  900-ft.  level 
dumps.    From  here  it  goes  through  chutes  to  the  large  re- 


•From   Minlns  and   Mctallurpv;    abstract   of  a   paper  to   he   prc- 
sontod    at    I,akp    Superior    mpotine    of    the    American    In.stitutc    ol        , 
MininK  and   MetallurKical   Kngineers,  Aug.    23-2S,   1920. 
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oeiviiiK  pockets  of  the  100ft.  level.     Reiisforced  concrete  wus  W^K"*-      T^      „  P,      .,.,,,  Ck     IK>  -f     r  IJi'   lf«ii 

used,  a.s  the  ground  would  not  stand  witf.out  support.  ^*   llllC  irOll  rUIlip  ^nCilS  TOF  ri>UraU- 

Surface    Dump    and    Waste    Conveyors -A    belt    conveyor  ||^^    J,jJ|    \\\^j.[^    ^jf     Miami    Coil- 

transports   the  waste  from   the  hopper  ut   the  skip  dump  to 

the  edge  of  the   waste   pile.     Due  to  the  steep  slope  of  the  SCrVdllCV   OistfiCt 

hilslde   at    the    shaft    collar,   the   waste   ilump   is   Inclined   to 

creep,  especially  during  the  spring  thaw.     Therefore,  a  con  The   accompanying   illu.stralion    reproduced   from   the  Jun.i 

Udous    stationary    conveyor   would    be    Impractical,    and    two  ^«"»ni'  Conservancy  Bulletin  shows  an  iniporlanl  advance  in 

conveyors  were  used.     The  first,  which  takes  its  feed  from  a  '^e    hydraulic    till    pumping   equipment    at    the   dams    of    the 

pan  feeder  under  the  skip-dump  hopper,  is  of  the  statlonarv  Miami  Conservancy  District. 

type  and  was  extended  as  far  from  the  shaft  as  was  deemed  '"    I'uniping    material    which    contains    as    much    sand    and 

safe,  about  40  ft.     The  main  members  of  the  frame  work  for  K^avel  as  that  placed  in  the  dam  embankments,  the  wear  duo 

this  conTovor  are  anchored  to  the  concrete  walls  of  the  pit.  '»  attrition  of  the  interior  of  the  pump  shells  is  uncommonly 

making    it    prarticillv    self-supporting.     The    second    conveyor  high.     A  steady  stream  of  sharp  particles  of  .luartz  and  other 

Is    of   the    swinging-boom    type,   and    has    steel    frame    work,  hard   minerals   is   thrown   by   the   revolving   dump  runner  a». 

which  is  suspended  from  a  bipod.     The  lower  end  is  hinged  high  velocities  against  the  interior  surface  of  the  shell,  cuus- 

on   especially    designed    bearings    on    a    turntable    under    the  '"8  "Pid  "rosion  of  the  metal.     Especially  Is  this  true  wher.> 

head  pulley  of  the  first  conveyor.     This  construction  not  only  the  metal  is  ordinary  cast  Iron.     For  this  reason  harder  com- 

makes   the  conveyors   independent  of  the  sliding  dump.  but.  positions  have  been  proposed,  and  In  some  cases  used,  either 

as  the  boom  may  swing  in  an  arc  of  about  90'.  the  total  ca-  f^""  'he  entire  shell,  or  as  an  interior  lining  to  take  the  wear, 

pacity  of  the   piling   system   is  greatly   increased.     The   con-  The  first  pumps  used  on  the  Conservancy  work  were  of  cast 
veyors   are   operated    with    5-h.p..    440-volt.    S-phnse.    60-cycle 

Induction  motors,  rated  at  l.TOd  r  p  ra.  '                                      ~               ^f" 

The    Head    Frame.    Skip    and    Cage. — The   head    frame   cob-  ^tr> 

tains  no  particularly  new  features.     It  is  a  sturdy  well-built  .^K^»» 

affiir.  but  is  not  quite  high  enough  for  present  purposes.     An'  ^           jL.- 

additional  10  or  15-ft.  clearance  over  the  skip  when  it  is  in  ..              ^w 

dumping  position  would  be  desirable.  ^K^- 

The  skip  and  cage  are  combined.     On  account  of  the  Ior-  .^^KmlKKJI^iLaA 

head  frame,  it  Is  necessary  to  put  the  cage  floor  directly  ov?r  _J^^^t^^^^^}Jt^tB^Kk                      ^i 

the  skip  box.  leaving  only  enough  room  for  the  latter  to  work  ~  ^^M^^^^^^^^^I^^^Hf^^                      rJl 

freely.     This     arrangement     would                         with    loading:  'If^^^^^^^^^^^^^^^^^K' 

therefore  the  floor  was  made  in  four  sections,  hinged  so  that  ^^■^^^^^^^^^^^^^p^V^V'^           i' 
It  can  be  folded  back  when  rock  is  being  hoisted.     The  floor 

la  of  •\-in    plate  and  is  supported  by  4  by  4-in.  angles,  which  L^^^^BH^^^V"^                  .S^. 

»re   bolted    to   the   bale   and    braces.     When    men   are   bein^  *^^Sl^KS3l^^^l-   • '^               li^*^ 

hoisted  or  lowered,  doors  are  used.  ' """^^HBi^^^Ki^^t:          .     -'^^^*^^^^^ 

The  capacity  of  the  skip  box  is  about  70  cu.  ft.,  or  4^4  tons 

of  ore.     The  total  weight  of  the  skip  and  cage  is  about  5,000  lb.  -  *■ 

Costs  of  Installation. — The  following  is  a  statement  of  the  ' 

costs   of  the  shaft  and  equipment:  Heavy  White  Iron  Centrifugal  Pump  Shell. 
Y.-ar.                                                                             Feet.        Total.  Per  foot. 

l»"i».  Raising  shaft  from  1.000-ft.   to  700-ft.  iron,  and   showed   rapid   wear,   the  pump  shell  going  on   the 

IJtr  sVnk^ngshkVrfroml.OoWftito  i.VsO-Vi:  ^"'^  *  *'^""  *^°*^  scrap  heap  after  pumping  some  IfiO.OOO  cu.  yd.  of  earth.  Man- 
level    132.3       10.300      S7.62  panese  steel  gave  improved  service,  the  life  of  this  material 

"''■  feve*'l'"".  .'.*!'''' .'.™"'..\-'°":"-..'.°.\'^°":".-.    148.6       11.300      76.04  <"  the  Englewood  dredge  pump  shells  being  from   KM.OOO  to 

WIS.  Slnl:lnr  shaft  from  l.SOO-ft.Vo  l.SOO-ft.'                       '  1S2.000  cu.   yd.  of  gritty  material  pumped.     The   metal   bein.; 

1916. 'laMnK'shiit"  fVom'Voo-fi:-  lever   "to    ^''"■'        "•"*"      *'**'  rather  exponsive-26   to   27   ct.   per  pound-Fowler   S.   Smith, 

surf.-icf-     . . ; 726.0       23.000      31.68  the  District's  Purchasing  Agent,     suggested  the  use  of  white 

"'•    levcVand'^o^'sumlT..*''*".".'''..*".^.'*!*!*.'"-.    400.0        32.700      81.72  i""""'  'hich  Is  very  much  cheaper.  Is  at  the  same  time  exceed- 

'■ —  ingly  hard,  and  on  account  of  less  contraction,  can  be  cast  In 

Vverage  cost  per  foot    $34  44                        1.949.1    $106,100  thickf  r  sections  than  manganese  steel.     It  seemed  to  him  also 

IJIS.  Hols:   and    enuipm.nt.    house,    foundation    motor  that  the  ability  to  get  replacements  of  parts  in  Dayton,  wher' 

H^/'tral^\o;i:ii^U^\^\::::::::::::::::::*n-Z  '■"■•tain    Arms   specialize   m   white   iron   castings,   would   again 

$60,000  effect  a  large  saving  in  shipping  charges  and  expenses  due  to 

'    S?r"ace°"'... *.'''.'!.. ^.T.'!^.!'."'?^^!':.. '''''."    ^'    """$5000  shipping  delays.     >Ir.   A.  S.   Robinson,   the   District's   Mechan- 

100-f'..  level  pocket  .-inrt  equipment   ............. .     .3900  leal    Kngineer.    and    .Mr.    William    Mcintosh,    its    Master    Me- 

duTp."an<7equh?m'J.n?  .*".^. . .T."."'. .  '^'i^'     '"'"  18  000  chanic.  had  been  planning  at  the  same  time  an  Improved  d- 

l.3o6-ft.  level  r>o<'ket  and  equipment '! !!!!.!!!!.' .'     6200  sign   giving  added   life   by   increasing  the   shell   thickness   bo- 

1  so::{;:  l^::*e!  ^'J^l\  ^Sd  elluljJment   W]::: ?-600  >°"'>  '•'«'  P"^^'''"^  ^■^'"'  manganese  steel  Is  used. 

Skip:i    s.ioo  One   other   special    feature   was   made   a   part   of  the   new 

Total  cost.  $216.100. "  " '■ '■ —  50  000  pump  which,  on  consideration  of  all  the  features  mentioned. 

State  Organization  of  A.  A.  E. — The  California  Chapters  "  '*''"'  determined  to  build  in  the  District's  own  shop.  Thf" 
of  the  American  Association  of  Engineers  have  just  com-  **>*  the  radial  reinforcing  ribs.  These  were  originally 
pleted  the  formation  of  a  state  organization,  the  name  of  wrought  Iron  clamps,  slipped  over  the  shell  to  hold  the  two 
which  is  the  California  Assembly  of  the  American  As.socia-  halves  together  after  they  had  split  in  two  with  excessive 
tlon  of  Engineers.  It  consists  of  one  delegate  from  each  wear,  the  split  occurring  on  the  mid  line  of  the  steel  casting, 
chapter  in  the  state.  The  officers  elected  are  T.  E.  Stan-  at  Its  extreme  outside  rim.  By  casting  the  clamps  on  as  ribs 
ton,  of  Sacramento,  president:  Burdette  E.  Moody,  of  Los  'o  the  original  casting,  they  would  hold  the  halves  together 
Angeles,  vice-president:  Ralph  E.  Dodge.  San  Fransco.  sec-  until  the  interior  wear  had  gone  to  such  a  point  as  to  reach 
retary-treasurer.  The  other  delegates  are:  I.  H.  Tielman.  and  make  holes  through  the  shell  rim.  Thus  the  entire  thick- 
Fresno:  Arthur  H.  Adams.  Long  Beach:  George  S.  Hinckley,  ness  of  the  shell  could  be  utilized  before  the  casting  would 
Redlands:    Thomas   H.   King.   San   Diego.     The  State  Assem-  be  dl.scarded. 

biy  of  the  American  .Association  of  Engineers  will  handle  all  The  patterns  were  made  In  the  Conservancy  shop,  on   Mr. 

A-  A.   E.  matters  of  state-wide  importance  or  those  concern-  Robinson's  design,  the  casting  being  placed  In  the  hands  of 

lt»P  matters  of  interest  to  several  chapters.     It  will  also  co-  the  .-Xdvancc  Foundry  Co..  of  Dayton. 

ordinate  the  work  of  the  different  state  chapters  and  will  co-  The  first  ot  the  resulting  pump  shells  Is  shown  in  the  illus- 

operate   with   other  technical   and   civic  organizations  In   ad-  tratlon.     The  weight  of  the  ribs  and  flanges  may  appear  ex- 

vancing  matters  of  mutual  interest.     California.  Oregon  and  cesslve  In  places,  but  was  necessary  In  order  to  avoid  shrink- 

Washiugton  now  have  A.  A.   E.   state  organization.     Califor-  age  stresses  In  cooling,  which  might  result  In  weakness  and 

nia  Is  the  third  state  of  the  Union  In  point  of  A.  A.  E.  mem-  breakage.     The  thickness  of  the  shell  varies  somewhat,  being 

beiship.  -r^stest  at  the  rim.  where  the  wear  is  a  maximum,  and  least 

(43) 
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on  the  face.  This  thickness  ranges  from  5V4  in.  On  the  faces 
it  Is  about  1%  In. 

The  pump  is  a  15-in.  pump,  absorbing  at  maximum  head 
500  hp.  and  capable  of  pumping  7,000  gal.  per  minute  at  150 
ft.  maximum  head.  The  flange  on  the  near  face  in  the  illus- 
tration is  a  separate  piece,  bolted  on.  The  shell  proper  is 
machined  in  only  four  places — being  faced  in  a  lathe  on  its 
two  faces  (to  receive  the  face  flanges),  on  its  top  (to  receive 
a  priming  connection)  and  at  the  outlet  flange  face  as  seen 
below  at  the  right.  (In  the  picture  a  reducer  connection  Is 
shown  bolted  to  the  flange). 

The  performance  of  the  pump  shell  to  date  according  to  the 
Bulletin  has  been  highly  satisfactory.  The  pump  is  Installed 
at  the  Gemantown  dam.  where  it  acts  as  a  "booster"  in  the 
regular  dredse  pipe  line  to  the  dam  top.  now  CO  ft.  above  thy 
old  creek  bed.  In  this  capacity,  where  the  wear  should  ba 
about  the  same  as  in  the  lower  pump,  it  has  pumped  to  date 
110.000  cu.  yd.,  wearing  away  in  the  performance  %  in.  of 
shell.  Taking  into  account  that  the  skin  of  the  casting  i,? 
likely  to  be  somewhat  harder  than  its  interior,  the  builders 
estimate  a  probabl?  total  pumping  duty  of  about  ^1 00  000  cu. 
yd.  This  should  be  contrasted  with  the  IfiO.OOO  cu.  yd  of  the 
gray  cast  iron  shell  at  Taylorsville  dam.  and  with  the  134.000 
to  1S2.000  cu.  yd.  of  the  manganese  steel  shells  at  Englewood. 
The  extreme  thickness  of  the  manganese  steel  was  originally 
about  21^  in. 

The  cost  of  the  machined  white  iron  casting  was  18  ct.  per 
pound,  as  against  26  to  27  ct.  for  the  manganese  steel,  as 
stated.  This  relative  cost  could  be  reduced  in  later  casting-. 
although  market  conditions  at  present  would  make  the  actual 
cost  nearer  19  ct.  for  the  white  cast  iron.  Further  improve- 
ments in  reducing  cost  of  pump  shell  wear  are  in  contempla- 
tion, according  to  the  Miami  Conservancy  Bulletin,  from 
nhich  the  above  matter  is  taken. 


Time  Studies  for  a  Power  Shovel* 

By    DANIEL  J.   HAUER,   C.   E. 
Conrtruotion    E!conomist. 

The  motion  study  of  serving  every  machine  means  much 
and  will  bring  good  results.  Time  studies  of  both  machines 
and  men  can  always  be  made  and  are  valuable,  but  time 
studies  made  of  useless  motions  are  only  useful  in  order  to 
discover  how  to  eliminate  them.  Thus  motion  studies  are 
first  necessary  to  know  that  the  right  motions  are  bein^ 
used;  then  time  studies  are  needed  to  speed  up  both  the 
motions  and  the  ser^-ice  to  the  machine. 

It  Is  by  such  studies  that  both  time  and  money  are  saved 
and  the  number  of  men  employed  kept  at  the  minimum.  It 
Is  a  crime  against  capital  and  labor  for  two  men  to  do  the 
work  that  one  man  can  do,  as  well  as  for  a  man  to  do  the 
■work  that  a  machine  can  do  cheaper  and  better. 

*Frnm   Fucressful  Mettiods. 


One  great  benefit  that  machines  obtain  for  a  job  is  that 
they  set  the  pace  for  the  men.  Some  years  ago  the  writer 
was  selling  a  machine  for  construction  work  and  he  used 
a  slogan  about  the  machine,  which  assisted  In  selling,  name- 
ly, "It  sets  the  pace  for  the  job." 

In  keeping  up  to  this  pace  it  must  be  known,  as  must  also 
the  details  of  the  service,  to  obtain  the  rated  capacity.  Thus 
a  steam  shovel  that  can  excavate  100  cu.  yd.  an  hour  and 
does  only  25  can  hardly  he  called  efficient,  yet  it  may  not 
be  the  fault  of  either  the  shovel  or  its  operator,  but  of  the 
contractor,  who  furnished  insufTicient  teams  or  trains.  Then 
in  other  cases  it  may  be  that  the  shovel  is  served  properly, 
but  the  operator  is  not  getting  the  proper  speed  from  the 
shovel. 

Time  studies  may  be  made  showing  just  where  the  trouble 
is.  The  cost  of  such  studios  need  not  be  more  than  a  few 
dollars  per  day.  and  the  studies  may  be  completed  in  a 
week  or  less,  giving  a  basis  for  working  the  job  throughout 
it  the  proper  cost  and  time  system  is  installed.  The  ordi- 
nary speed  for  the  dipper  of  a  shovel,  according  to  its  size 
and  type,  is  from  two  to  four  dipper  loads  per  minute.  This 
is  the  rated  speed  and  the  service  and  operation  should  be 
so  conducted  as  to  obtain  nearly  this  speed  during  most  of 
the  day. 

The  essentials  for  making  studies  of  a  shovel  are  a  hand- 
counting  machine,  a  stop  watch  and  some  properly  ruled 
forms.  Such  forms  are  shown  in  Pigs.  1  and  2.  These  forms 
can  be  fastened  to  a  handboard  by  means  of  thumb  tacks 
and  some  blank  pieces  of  paper  for  use  In  keeping  tab  on 
various  features  can  be  fastened  in  a  bunch  by  a  string 
and  attached  to  the  board.  In  the  form  Illustrated  in  Fig. 
1,  a  record  is  kept  that  shows  the  speed  of  the  shovel  when 
actually  operating,  while  that  in  Fig.  2  is  a  record  covering^ 
the  operation  and  service  to  the  shovel.  In  these  two  rec- 
ords every  detail  of  the  shovel's  work  Is  set  down  and  it 
is  possible  after  the  day's  work  is  finished  to  analyze  the 
record  so  as  to  see  If  the  operation  of  the  shovel  can  be  im- 
proved and  also  the  service. 

Thus  the  first  record  covers  the  entire  time  of  actual  op- 
eration, showing  the  number  of  dipper  loads  the  shovel 
made,  the  average  per  minute,  the  number  of  wagon 
loads,  the  average  time  for  loading  and  the  average  num- 
ber of  dippers  to  the  load.  These  figures  will  show  if  the 
rated  capacity  both  tor  speed  and  dipper  loads  is  approached, 
and  if  not,  some  reason  for  it  may  be  obtained  either  from 
this  record  or  that  shown  in  Fig.  2.  Here  the  entire  time  of 
the  shovel  operation  for  a  day  is  listed,  showing  the  tim<^ 
consumed  in  actual  operation,  in  moving  the  shovel,  in  mak- 
ing necessary  repairs,  in  waits  for  blasting  and  other  delays. 

It  is  not  possible  in  the  limited  space  available  to  give  ;■ 
day's  record  upon  the  forms,  but  enough  is  given  to  show 
how  Form  No.  1  can  be  used  to  show  the  time  of  the  shovel 
operation    and   also   the   detail    study   of   moving    the    shove! 
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Fig.  1— Form  Used   for   Time   Study. 
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and    the    results   of   such    records,    while   on    Form    No.    2    la 
shown  the  record  for  1  hour  and  43  minutes'  work. 

Comment  upon  these  records  will  show  u  Kreat  number  of 
things  could  be  done  to  Increase  the  amount  of  work  with- 
out increasing  the  cost,  thus  reducing  the  unit  cost  of  exca- 
Milion. 
First  of  all,  it  will  be  noticed  that  the  shovel  did  not  start 

:.  time,  live  minutes  being  lost  due  to  oiling  the  machinery. 
is   always   a  dilllcult   matter   to   start   a   job   on   time,   es- 

■  ilally  where  machinery  Is  used.  If  the  machine  Is  ready 
•  1.-  wagons  may  be  late,  or  If  these  are  on  time  there  may 
be  a  delay  due  to  blasting  or  for  other  reasons.  In  this  case 
the  shovel  runner  lost  time  In  doing  work  that  he  could 
have  done  before  7  o'clock.  The  cost  for  teams  and  labor 
on  or  around   this  shovel  was  more  than  75  ct.  per  minute. 
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Fig.   2 — Form    Used   tor   Recording    Work    Done. 

so   that   t)  minutes'   delay  meant   a   loss  of   more   than   $3.75. 

To  pay  an  engineer  for  half  an  hour  extra  time  morning  and 

.enlng  would  have  been  cheap  as  compared   to  this  delav. 

It  will  be  noticed  that  when  the  shovel  started  It  worked 
I    minutes.     First   2   minutes   and   10   seconds;    then  with   u 

i«ht  delay  due  to  the  fourth  wagon  adjusting  some  harne.ss 
ithis  should  have  been  done  at  the  stable  before  the  team 
started,  the  blame  being  upon  the  driver  and  stable  boss) 
8S4  minutes,  but  that  the  cut  at  this  point  was  nominal,  as 
It  took  3.n3  dipper  loads  to  fill  a  wagon  in  the  first  case  and 
2  dipper  loads  the  second,  that  the  time  to  load  a  wagon 
was  nearly  a  minute,  while  In  other  cases  two  wagons  were 
loaded  In  a  minute. 

When  the  shovel  stopped  the  night  before.  It  made  a  move, 
then  excavated  more  than  half  the  available  dirt,  and 
stopped.  If  the  operator  had  worked  his  shovel  for  5  min- 
utes or  more  after  the  teams  left  and  moved  the  remaining 
dirt  ahead  of  the  shovel  and  then  moved  his  shovel  up,  this 
time  would  not  have  been  wasted  as  It  was.  and  wagons  couM 
have  been  loaded  from  the  start  at  the  rate  of  about  two  a 
mlntue. 

It  would  also  have  been  possible  the  evening  before  to 
have  blasted  the  boulder,  which  could  be  seen  on  the  sur- 
face   and    which    was    partly    drilled    the    night    before.      Of 
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cour.se,  to  dig  around  the  bouhler  and  expose  It  meant  to 
save  a  few  pounds  of  expU)8ives,  but  the  extra  cost  of  powder 
was  nothing  as  compared  to  the  wasting  of  about  $5  while 
the  blast  was  made.  Ouring  the  first  35  minutes,  23  wagon-* 
were  loaded,  but  If  the  work  mentioned  ha<l  been  done  the 
evening  before  certainly  more  than  -10  wagons  would  have 
been  loaded  In  the  same  time. 

Notice  that  when  the  shovel  moved  ahead  and  had  plenty 
of  dirt,  even  If  some  of  It  was  mixed  with  pieces  of  broken 
stone,  how  rapidly  the  shovel  was  operated  making  more 
than  three  dips  per  minute  and  loading  two  wagons  per 
minute.  Then,  too,  note  how  when  the  friction  band  sllppett 
the  work  was  cut  down  from  1.8  wagons  per  minute  to  l.i 
wagons  and  as  soon  as  this  band  was  adjusted  the  higher 
rate  of  loads  was  obtained  at  once.  This  shows  concluslvelj' 
that  as  soon  as  anything  Is  wrong  It  should  be  fixed,  for 
machinery  out  of  order  gives  poor  results. 

The  rest  of  the  record  shown  In  Form  No.  2  Illustrates 
that  the  service  to  this  shovel  was  poor,  as  In  an  hour'"? 
time  10  minutes  were  lost  in  waiting  for  wagons.  If  time 
had  not  been  lost  for  other  reasons  from  7  to  7:|5  there 
would  have  been  lost  time  due  to  waiting  for  wagons.  This 
shove!  for  the  work  It  was  doing  should  have  been  served 
with  four  more  wagons. 

Attention  should  be  called  to  the  two  records  given  of 
moving  the  shovel.  The  first  one  was  done  rapidly,  namely. 
In  :!U  ntinutes,  while  the  second  one  consumed  7  minutes. 
This  was  due  to  the  chain  breaking  In  moving  the  first  sec- 
tion of  the  platform.  This  meant  that  time  was  consumcfJ 
In  changing  the  chains  from  one  section  of  the  platform  to 
another,  which  could  have  been  prevented  by  having  on 
extra  chain  with  the  shovel.  With  two  chains  the  shovel 
was  moved  rapidly,  with  one  chain  much  slower.  The  plat- 
form parting  was  another  mishap  due  to  the  lack  of  an  extr.i 
chain. 

The  records  here  shown  give  the  results  of  loading  81 
wagons  In  an  hour  and  43  minutes,  or  an  average  of  47  In 
an  hour.  With  a  load  of  9/10  cu.  yd.  this  means  about  425 
cu.  yd.  excavated  in  a  lO-hour  day.  This  can  be  called  ;< 
good  daVs  work  for  a  shovel  of  this  kind,  yet  the  record 
shows  that  during  the  WX  minutes,  the  shovel  actually 
worked  but  57  minutes,  19  minutes  being  consumed  in  mov- 
ing. 10  minutes  waiting  for  wagons.  5  minutes  for  blasting, 
7  minutes  for  repairs  and  5  minutes  for  oiling.  If  the  con- 
tractor had  given  better  service  to  the  shovel  27  minutes 
could  have  been  saved  and  possibly  30  minutes.  This  would 
have  meant  that  at  the  same  rate  of  operation  at  least  40 
more  wagons  would  have  been  loaded,  making  a  rate  of  ex- 
cavation of  about  600  cu.  yd.  In  a  lOhour  day,  a  handsome 
profit  on  a  day's  work,  offset  only  by  the  cost  of  four  more 
wagons. 

In  keeping  these  records  the  recording  clerk  can  keep  the 
number  of  dipper  loads  with  the  hand-counting  machine.  He 
uses  a  stop  watch  for  the  time.  He  keeps  the  record  of  the 
wagons  loaded  by  tallying  on  a  piece  of  paper.  The  other 
four  columns  are  filled  out  by  calculations. 

By  Column  4  the  speed  of  the  shovel  Is  shown  and  the 
size  of  the  load  In  the  dipper  is  obtained  from  Column  S.  The 
service  of  the  shovel  by  the  wagon  Is  shown  In  Columns  fi 
and  7.  It  Is  by  these  four  columns  that  quick  comparisons 
are  made  and  the  work  of  both  the  shovel  and  the  wagons 
can  be  analyzed.  The  greater  the  number  of  records  the 
more  easily  It  can  be  done. 

In  keeping  the  record  on  Form  No.  2  the  Important  Items 
Is  the  time  of  starting  and  stopping  kept  by  an  ordinary 
watch  and  the  stop  witch,  the  explanations  under  "time 
lecord."  "explanation"  and  "remarks."  The  rest  can  be  filled 
in  after  the  field  work  Is  done,  and  from  the  time  columns  an 
rnalysls  can  be  made  that  will  allow  much  lost  time  to  be 
eliminated.  Any  Intelligent  clerk  can  be  taught  to  make 
such  records.  The  results,  though,  should  be  worked  \ip  by 
an  experienced  man,  although  It  Is  evident  that  many  of 
the  faults  of  the  service  to  a  machine  can  be  seen  from  suc^i 
records  by  any  contractor  or  his  superintendent. 

In  the  case  of  this  gasoline  shovel.  It  would  seem  that  the 
operator  of  the  shovel  was  capable  of  handling  the  ma 
chlnery,  but  rather  Indifferent  as  to  the  details  of  the  pit 
work.  The  shovel  foreman  over  him  seemed  just  as  indif- 
ferent to  the  same  details,  being  willing  to  do  as  others 
might  have  done.  It  has  been  shown  how  time  could  have 
been  saved  by  them.     The  contractor,  though,  was  the  man 
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who  was  at  fault,  for  he  was  not  seeing  that  the  proper  serv- 
ice was  rendered  to  the  shovel. 


The  Dip  Needle  in  Stratigraphy* 

By  n.  11.  ALDKICH. 
This  paper  presents  some  of  the  results  obtained  during 
the  field  season  of  1919  while  mapping  in  detail  the  strati- 
graphy of  the  Gogebic  Range  in  Wisconsin.  The  detaile  1 
stratigraphic  section  for  the  range  was  first  published  in  1919 
by  W.  O.  Hotchkiss.  State  Geologist  of  Wisconsin.  The  idea 
of  the  continuity  of  the  definite  succession  thus  established 
was  the  result  of  underground  work  in  the  productive  part 
of  the  range  in  Michigan  and  Wisconsin.  The  bulk  of  the 
range  in  Wisconsin  is  heavily  covered  by  drift;  in  fact,  ther,' 
Is  but  one  satisfactorily  exposed  section  across  the  entire 
formation,  few  partial  sections,  and  only  scanty  outcrops  of 
any  size.  Evidently,  mapping  of  the  detailed  members  of  the 
formation  rould  only  be  established  at  a  few  points,  and  If 
from  these  .small  areas  the  unexposed  portions  were  to  be 
mapped  by  projection,  the  only  apparent  method  for  projec- 
tion was  straight-line  interpolation  modified  or  supported  by 
data  from  the  scanty  outcrops  and  from  test  workings. 

It  was  found  that  by  tracing  a  magnetic  line,  the  position 
of  which  in  the  formation  may  be  determined  from  test  pit.s 
and  outcrops,  the  projection  of  that  member  through  the  drift- 
covered  areas  can  be  accomplished.  The  magnetic  line 
serves  as  a  datum  horizon  within  the  formation  to  which  ref- 
erence may  be  made  in  correlating  outcrops  and  ledge  mat- 
ter thrown  from  test  workings.  The  foot-wall  is  easily 
locateJ  al.-o,  and  from  the  two  datum  horizons  thus  available 
and  the  known  proportional  thickness  of  the  several  mem- 
bers in  the  type  sections,  outcrops  and  artificially  exposed 
ledges  can  be  correlated  by  lithological  characteristics.  As 
a  result,  the  tracing  of  magnetic  lines  became  the  basis  of 
our  work  on  the  stratigraphy  and  we  were  able  to  carry  the 
mapping  of  detailed  members  throughout  the  length  of  the 
range. 

Limitations  in  the  Use  of  the  Dip  Needle.— Xo  claim  is 
made  for  the  dip  needle  as  an  instrument  for  final  solution  of 
all  problems.  As  an  instrument  auxiliary  to  the  methods 
commonly  in  use  for  mapping  and  determining  structures  in 
a  drift  country,  its  possible  utility  is  far  greater  than  has 
been  commonly  considered  even  in  the  iron-ore  districts.  At- 
tention has  been  called  to  the  difllculties  arising  when  the 
magnetic  horizon  has  little  or  no  magnetic  relief.  The  diffi- 
culty here  lies  in  the  fact  that  several  magnetic  crests  may 
occur  at  close  intervals  and  the  identity  of  any  one  can  be 
established  with  certainty  only  when  outcrops  are  found. 
This  offers  great  difficulty,  especially  when  cross  faults  are 
Indicated,  because  due  to  oxidation  or  brecciation  or  other 
differential  effects  incidental  to  faulting,  the  identity  of  the 
magnetic  datum  may  he  lost  in  the  local  exchange  of  mag- 
netic dominance  among  the  several  lines.  In  crossing  the 
fault.  It  is  difficult  to  make  certain  of  picking  up  the  proper 
line  from  the  several  that  occur. 

In  a  formation  having  a  gentle  dip,  the  following  of  a  sharp 
line  Is  practically  impossible  since  the  trace  of  the  bed  in  the 
surface,  even  though  it  enjoys  excellent  magnetic  relief,  is  not 
a  sharp  line  but  a  belt  sometimes  of  considerable  width. 

Extreme  deformation  by  faulting  and  folding  offers  a  handi- 
cap almost  Insuperable  unless  unlimited  time  can  be  spent 
and  outcrops  are  available.  This  is  especially  true  when 
the  formation  as  a  whole  Is  uniformly  magnetic. 

Conclusion. — The  dip  needle  and  its  complementary  Instru- 
ment, the  dial  compass,  offer  a  service  to  the  geologist  that 
has  not  yet  been  fully  appreciated,  due  to  two  things.  First, 
some  geologists  have  demanded  that  the  magnetic  instru- 
ments solve  geological  problems  fully  or  not  at  all.  Sec- 
ondly, the  fundamentals  of  the  Instruments  and  their  uso 
have  not  been  understood.  It  is  firmly  believed  that  the  use 
of  the  needle  demonstrated  here  can  be  employed  more 
widely  and  to  good  advantage  by  mining  companies  In  the 
I>ake  Superior  district,  and  where  the  rocks  are  of  different 
character. 


•FYnm  the  July  Mlnine  and  Mpt.'>lliirKy;  ahstr.ict  of  a  paper  lo 
he  iir<"Sf-ntf'l  at  I<»ke  Piipfrior  M».pfine  ,\uir.  2.'!-28.  of  the  American 
Institute   of  Mining  and   Metallurgical    Enplneers. 


"As  the  Engineer  May  Direct" 

By   ERNEST   F.   AYRES. 
Every  state  in  the  Union  is  wondering  why  its  contractors         , 
are    submitting   bids    that    make     the    preliminary    estimates         | 
look  immature  and  stunted.     Every  civil  engineer  is  bemoan- 
ing hii  sad  late  in  not  being  able  to  meet  his  bills  with  his 
non-elastic   salary.     Honestly,    it  looks   like   a   conspiracy    to 
deprive   the   engineer  of   his   customary   three    square   meals 
per  diem,  for  it  he  cannot  live  on  his  salary,  he  certainly 
cannot  li\e  without  it  when  the  state  closes  down  all  work 
on  account  of  fever  chart  bids. 

The  civil  engineer  has  been  held  up  to  the  gaze  of  a 
wearied  world  as  the  man  who  can  get  results  for  a  dollar 
that  any  chump  could  get  for  two.  The  world  frequently 
retorts  that  he  spends  the  dollar  he  saved,  and  another  one 
on  top  of  it,  on  needless  plans  and  other  fol-de-rols,  but  that 
is  another  story.  Colleges,  both  regular  and  correspondence, 
invite  ambitious  young  men  to  study  engineering  and  then 
go  out  into  the  world  and  make  their  fortunes,  yet  the  a.i- 
sistaiit  professors  in  these  same  institutions  hang  onto  their 
steady  jobs  at  a  ditch  digger's  salary.  To  say  the  least,  it 
shows  a  woeful  lack  of  faith  in  the  glowing  promises  of  the 
catalogue. 

The  engineer  handles  more  money  than  any  other  pro- 
fessional man.  unless  the  banker  is  included  in  the  list,  bui 
he  never  handles  his  own  cash.  He  does  not  have  it  to  han- 
dle. For  the  first  few  days  of  each  month  he  acts  as  a  clear- 
ing house  between  his  employer  and  his  creditors,  retainin.'x 
a  small,  and  constantly  shrinking  percentage  of  the  fund< 
as  his  personal  share.'  The  engineer  claims  to  enjoy  the  re- 
spect of  the  community  and  to  possess  an  enviable  social 
status.  Perhaps,  but  the  respect  fails  to  manifest  itself  in 
the  pay  roll,  and  the  social  status  cannot  be  maintained 
on  a  shoestring,  badly  frayed  at  the  edges. 

The  engineer  claims  that  his  wages  are   fixed  by  soulles.i 
corporations  and  heartless  legislative  bodies.     Why?     These 
same   corporations   employ   other   professional   men   and   pay 
them  well.     Why  is  the  engineer  in  the  class  of  the  under- 
paid  preacher   and   the   $".'>    a   month   rural    school   teacher? 
The   physician    and    the   attorney    spend    no   more   money   in 
preparation  for  their  life  work  than  does  the  engineer,  but       ■ 
a  good  doctor  or  lawyer  can  settle  down  and  amass  a  com-      I 
petence    for   his   old   age,   while   the   distinguishing   mark    of       ' 
the   engineer  is   the   patch   in   the   southern   exposure  of  hi.s 
Sunday  best. 

A  certain  engineer  violated  all  precedent  a  short  time  ago 
by  reading  a  set  of  specifications  from  cover  to  cover,  and 
he  thinks  he  has  discovered  what  ails  his  bank  account.  I( 
is  no  wonder  that  employers  decline  to  pay  a  man's  size  sal- 
ary to  anyone  as  timid  as  the  engineer  professes  to  be  in 
his  own  specifications. 

Pick  up  any  state  or  municipal  specifications  at  random 
and  see  what  you  find.  One  of  the  first  clauses  states  that 
the  engineer  declines  to  guarantee  his  own  figures,  but  re 
ser\e3  the  right  to  increase  or  decrease  the  ouantities  to 
suit  himself  after  the  contract  is  awarded.  No  one  ever 
heard  of  an  engineer  cuttine  the  quantities  to  zero  after 
the  contractor  had  moved  his  plant  onto  the  ground,  hut 
according  to  the  specifications,  he  reserves  the  right  to  do 
so.  Illegal?  Of  course  it  is.  but  think  of  the  mental  attitud" 
of  the  man  who  is  paying  the  ongineer  when  he  finds  tliat 
his  employe  is  unwilling  to  trust  his  own  figures.  A  lawyer 
may  feel  that  his  chances  of  winning  an  important  case  are 
mighty  slim,  but  he  does  not  advertise  the  fact.  A  doctor 
may  have  grave  doubts  of  his  ability  to  pull  you  through  that 
operation,  but  he  does  not  tell  the  patient  about  it.  He 
waits  until  afterwards,  and  then  claims  that  the  operation 
was   a   great   success,   but   the   patient   inadvertently   died. 

Ask  the  contractor  just  what  percentage  he  adds  to  his 
bid  to  cover  the  idiosyncrasies  of  some  unknown  engineer. 
It  is  a  miracle  that  he  bids  at  all. 

Keep  on  reading  and  you  will  find  the  specifications  chock 
full  of  such  clauses  as  the  following:  "The  work  shall  be 
done  in  accordance  with  the  plans  and  specifications,  or  as 
the  engineer  may  direct."  That  last  clause  has  broke  more 
than    one    contractor.     What   is   it   doing   in    there,   anyway? 
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Uoesn't  thp  engineer  irusl  his  specincuiUms  uny  luoif  than 
he  does  his  quantities''  Is  It  any  wunder  that  experienced 
contractors  think  it  more  importntii  in  know  who  is  to  be  the 
lesident  engineer  on  the  job,  than  to  ro  out  and  look  over 
the  piound'  Not  that  he  expects  to  buy  the  engineer  or 
induce  him  to  pass  defective  work  ur  materials,  for  few- 
engineers  have  violated  the  strict  ethics  of  the  profession. 
But  he  does  want  ic  know  whether  the  engineer  will  use 
common  sense,  or  whether  he  will  direct  that  the  work  be 
done  In  the  most  costly  and  least  efliclcnt  manner.  It  has 
been  done 

.Ml  speciticafons  insi.ut  that  the  contractor  shall  rnmillai-' 
lie  himself  with  all  lo'-al.  state  and  fedeml  laws  affecting  the 
■  rk.  and  yet  these  same  specitlcuiions  are  full  of  Illegal 
luses.  The  Penalty  Clause  is  one  of  the  m)sl  famous 
When  written,  as  per  usunl.  wholly  one  sided.  It  has  been 
thrown  out  of  courts  so  often  that  it  is  all  bunged  up.  bu' 
still  it  reapr>ears  in  the  next  speciflcat  ons  as  cheerfully  a-; 
If  it  had  never  met   with  misfortune 

The   engineer   reserves   the   right    to   handle   the    work   ah 

•olutnly.      The    contractor    must    start    work    and    stop    work 

according   to   orders   of   the   engineer,   and    the   speclHcations 

p've  him  complete  authority  over  methods  and  organization 

all    parts   of   the   job.      If   the   engineer   knew   enough    to 

itidle   a   iob   of  that    magnitude,   he   would    not   be   working 

r    $150   a   month.     He    would    be   In    business   for   himseU 

.'.  hy  hand  him  authorltv  beyond  his  abilities'' 

Of  course,  the  engineer  Is  the  big  boss,  the  chief.  It  mus' 
be  so.  for  the  speciflcallons  say  so.  But  everyone  know^ 
that  In  practice  the  engineer  Is  the  Inspector  on  the  lob 
Yet  we  are  pained  and  grieved  when  the  contractor  bids 
high. 

Most  of  these  clauses  are  dead  letters,  and  both  englneer.-- 
and  contractors  know  It.  Thev  date  back  to  the  time  when 
the  engineer  was  obliged  to  guess  at  his  quantities  becaus." 
be  did  not  have  the  funds  to  make  an  accurate  survey.  His 
specifications  were  loose  and  ambiguous  because  he  han 
neither  the  time  nor  the  money  to  investigate  the  details 
IS  he  wished  to  do.  In  those  days  the  contractor  was  more 
than  likely  to  be  crooked.  He  had  to  be  to  live  under  thos.> 
specifications.  So  the  contract  was  filled  with  a  lot  of  iron- 
bound,  nose-to-the  grindstone  phrases  to  give  the  englneei 
the  opportunity  to  apply  the  screws  when   necessary. 

Today  the  contractor  Is  a  gentleman  In  a  business  game, 
where  It  has  been  found  that  honest  work  pays  in  real 
money  as  well  as  In  complimentary  remarks  in  an  epitiph 
The  engineer  has  ample  funds  to  carry  on  his  surveys,  an-l 
ample  time  to  prepare  his  specifications.  Why  hold  to  the 
old  clauses?  They  are  dead  ?nd  should  be  burled,  for  the- 
give  a  wrong  impression  of  the  engineer  to  the  men  who 
employ  him.  and  the  result  shows  up  in  his  pay  check. 

In  state  or  govem.mont  work.  It  is  difficult  to  change  th' 
fpeciflcations.  for  most  of  these  old  clauses  have  been  wovei 
Into  the  law.  Then  <he  Government  wonders  why  Its  bid- 
are  so  much  higher  than  for  private  work  of  the  same  char 
Bcter.  The  specification  calls  for  a  large  certified  check 
with  the  proposal.  Necessary,  no  doubt,  but  who  pays  fo-- 
it?  The  specification  calls  for  a  large  bond  to  be  given  bv 
the  successful  bidder.  Who  pays  for  it?  The  specification^ 
call  for  a  retained  percentage  on  every  estimate  until  the 
final,  notwithstanding  the  bond.  Who  pays  for  that?  Th" 
specifications  insist  that,  after  letting  the  Insoector  hand!" 
the  job.  the  contractor  shall  be  responsible  if  the  work  !-. 
not  up  to  standard  at  any  time  before  the  final  estimate  Is 
paid.     Who  pays  for  that  clause,  and  pays  high? 

The  specifications  demand  that  the  contractor  liv"  up  to 
the  very  letter  of  each  clause  in  the  contract.  One  clause 
In  that  same  contract  provides  that  the  contractor  shall 
receive  his  money  at  certain  times.  Did  any  one  ever  hear 
of  a  state  or  Government  estimate  being  paid  on  time? 
Don't  be  afraid  to  speak  up  if  you  did.  We  want  to  see  It-- 
framed.     Who   pays   for  that   delay? 

If  there  are  any  engineers  todav  who  are  unwilling  to 
stand  back  of  their  own  figures,  let  them  say  so.  retire 
gracefully  and  sell  insurance  on  commission.  They  will  not 
have  to  pay  the  policies.  The  average  engineer  is  a  real 
man.  well  educated,  confident  of  his  ability,  and  perfectly 
willing  to  stand  back  of  his  plans  and  speclflcationB.  ac- 
kno-R-ledge  and  pay  for  his  mistakes  If  they  occur,  and  trea' 
his  business  associate,  the  contractor,  as  man  to  man. 

Then,  for  Heaven's  sake,  why  doesn't  he  say  so  in  hl- 
speclficatlons? 


Strippinj:  85  Ft.  Cover  from  Coal 
Deposit  with  Dragline  Excavator 

An  elfcli  u-.illy  ojiiTat'il  iliaKiun-  i-xcuviaur  is  bi-liig  used 
by  the  I.ehigh  I'lial  &  Navigation  Co.  for  stripping  the  S.". 
ft.  of  overburden  from  u  coal  deposit  near  Nesiiuehonlng. 
F'a  The  maximum  width  of  the  cut  at  the  bottom  is  2W  ft., 
while  at  the  lop  it  is  43i.  ft.  The  material  is  mainly  grav.-l 
and  clay,  with  a  few  boulders  but  not  strullfied  In  as  uiuc'i 
as  this  excavation  is  believed  to  be  the  greatest  depth  for 
a  single  tut  upon  which  a  machine  of  this  type  has  ever  bee:» 
employed,  the  following  particulars  from  The  Coal  .\ge  of 
how  the  work  Is  being  handled  shouhl  be  of  Interest. 

The  machine  Is  a  No.  175-U  Hucyrus  dragline  excavator. 
It  Is  operated  electrically,  two  motors  being  required  for  this 
purpose  One  of  these  is  of  25il  HI",  and  Is  used  to  operate 
the  hoist  line,  while  other  Is  a  l.">nHl'.  machine  and  is  used 
to  rotate  the  excavator.     Both  of  these  motors  are   Westing 


^ 


operations  of  Dragline   Excavator  as   Planned  for  Wide,   Less   Wide 
and    Narrow    Cuts. 

In  Fig.  !  the  excavator  will  make  nn  less  than  six  cuts  and  will 
r.-cast  the  (Irst  cut  three  tlini'S.  the  Brrond  cut  twice,  the  third 
and  tlfth  cuts  once,  while  the  fourth  anil  sixth  cut.s  will  be  han- 
dled tint  once.  In  FlK.  2  there  are  but  four  cuts  and  only  the  first 
and  third  ruts  are  recast  and  this  is  ilone  only  onio.  In  Fig.  :i 
oA-Int:  lo  the  narrowness  of  the  cut.  only  the  ilrst  rut  Is  recast. 
The  difllculties  arise  a.i  much  from  the  width  as  from  the  depth. 
The   wider   the  cut   the  more   reca-^tlnK   required. 

house  machines  of  the  slip-ring  type.  Power  for  the  opera- 
tion ot  the  excavator  is  furnished  by  a  high-tension  line  of 
the  Lehigh  Coal  &  Navigation  Co.  Knergy  reaches  the  plant 
at  11.000  volts.  60  cycles.  .'!  phase  and  is  stepped  down  to  440 
volts  before  going  to  the  machine.  The  transformers  em- 
ployed   are   mounted   on    trucks,   permitting   their    movement 
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Out    It    Is    Readily 
Under    Any    Given 
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As    All    the    Dimensions    Are    Carefully    Worked 

Possible    to    Ascertain    the    Lenpth    of    Cast    ,     ^, 

Condition.      Every    Item   of   the    Excavation    l>    pTotted    OuT  Be 
forehand  So  as  to   Define  the  Amount  of  Castina  and   Recastlna 
Requlrea. 

from    place    to    place   as    the    stripping   proceeds.     They   are 
protected  upon  either  side  by  fuses. 

While  the  clutches  on  the  excavator  are  air-controlled,  th'' 
brakes  are  hand-operated.  The  boom  is  12.S  ft.  long,  w-hi!^ 
the  distance  from  its  attachment  to  the  excavator  to  th"? 
center  of  the  machine  is  1.1  ft.  The  total  reach  of  the  ma- 
(hine.  taking  into  account  the  angle  at  which  the  boom  is 
set.  is  about  1.'30  ft.,  while  a  good  operator  can  swing  the 
bucket  40  ft.  more,  making  an  absolute  maximum  reach  of 
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170  It.  A  3%-cu.  yd.  bucket  is  at  present  employed  on  thp 
excavator.. 

The  c'ragline  excavators  here  used  has  a  raised  capacity  of 
140  cu.  yd.  per  hour.  This  with  an  S-hour  shift  gives  a  capac- 
ity of  22,000  cu.  yd.  per  month.  During  the  summer  time  thi-. 
capacity  has  been  increased  somewhat.  26.000  cu.  yd.  havins 
teen  handled.  In  winter  the  ordinary  capacity  runs  to  19,- 
000  cu.  yd.  per  month. 

In  winter  stripping  is  quite  difficult.  The  machine  is  sit- 
uated a  considerable  distance  from  any  means  of  transpor- 
tation and  during  the  past  winter  from  early  December  it 
could  only  bi?  reached  by  sleds  and  the  men  therefore  had  to 
be  hauled  to  and  from  their  work  three  to  four  miles  by 
sled   each  day. 

Moreover,  severely  cold  weather  prevailed,  and  the  frost 
penetrated  the  ground  in  some  instances  to  a  depth  of  5  f*. 
This  made  it  necessary  to  drill  and  blast  the  overburden. 
It  is  customary  to  drill  three  10-ft.  holes  about  10  ft.  apart 
£ind  IS  ft.  from  the  edge  of  the  bank.  These  are  sprun;,' 
or  chambered  with  dynamite,  and  then  each  is  loaded  with 
three  kegs  of  Mack  powder.  The  charge  is  fired  electrically 
In  summer  it  is  of  course  unnecesary  to  blast  the  soil,  it 
leing  sufficiently  loose  to  be  readily  dug.  Six  men  handle 
the  dragline  excavator.  Practically  all  operations  on  the 
machine  are  performed  mechanically,  and  consequently  re- 
quire only  a  few  men. 


The  World  of  the  Imagination 

By  P.   B.  M  DONALD. 

Assistant  Profcssxr  of  English.  ColIcRe  of  Engineering.   Xew   York 

Iniver.^it.v. 

One  of  the  main  reasons  for  the  need  of  cultural  courses 
in  the  curricula  of  engineering  colleges  is  the  introriuction 
which  they  bring  of  the  great  world  of  the  imagination. 
Students,  of  course,  have  been  more  or  less  imaginative  as 
boys,  but  when  they  undergo  the  grilling  of  a  technical 
training,  they  are  likely  to  become  matterof-fict,  narrow  and 
indifferent  to  what  such  a  practical  man  as  Napoleon  Bona- 
parte called  "the  .great  imponderables."  An  article  in  a  re 
cent  British  magazine  stated  that  one  of  the  important  effects 
of  the  spread  of  education  is  the  widening  circle  of  individ- 
uals made  acquainted  with  the  world  of  the  im.Tsination. 
Aside  from  the  value  that  an  active  and  resourceful  imag- 
ination brings  to  an  engineer,  in  making  him  inventive  and 
original  in  his  work,  there  is  the  more  significant  value 
which  William  Morris  pointed  out  in  saying  that  "the  mission 
of  art  is  to  allay  restlessness."  If  ever  the  world  was  rest- 
less.-it  is  restless  now;  possibly  the  restlessnes  is  due  partly 
to  stressing  of  the  materialistic  in  education  with  neglect  of 
the  artistic  or  cultural.  Huxley  was  wrong  in  believing  thai 
primitive  man  was  entirely  materialistic.  Such  carefully 
prepared  books  as  "Folkways,"  "Primitive  Culture,"  and 
"The  Golden  Bough,"  show  that  man  is  naturally  spiritually- 
minded,  instinctively  idealistic,  and  full  of  wonder  The 
imposing  of  a  complicated  artificial  civilization  stifled  the 
wonder  in  man,  but  human  nature  demands  compensation 
and  needs  the  consolation  which  the  world  of  imagination 
brings. 

Cultural  courses  properly  taught  in  engineering  colleges 
would  unfold  to  the  student  not  only  the  artistic  attainments 
of  the  old  civilizations,  but  also  the  development  of  science 
which  began  when  Cave  .Men  learned  to  chip  flint  tools  and 
make  a  fire.  The  student  would  become  acquainted  with 
the  industrial  and  human  problems  that  afflicted  the  long 
sway  of  enlightened  peoples  In  Babylon  and  Egypt,  learning 
how  Greece  applied  systematic  reason  to  the  empiricism 
of  the  ancient  world  and  pondered  over  the  puzzles  of  atoms 
and  matter  and  numbers,  and  how  Rome  supplied  the  prac- 
tical genius  that  erred  only  in  becoming  too  practical.  As 
the  student  followed  the  ups  and  downs  of  culture  and  sci- 
ence through  ancient  and  medieval  times,  he  would  develop 
that  sympathy  with  human  frailty  which  study  of  the  exact 
sciences  discourages,  and  which  sometimes  gives  an  arts 
graduate  the  advantage 

Perhaps  the  greatest  philosopher  of  modern  times  was  the 
Prussian  professor  Kant.  He  taught,  as  Professor  Dewey 
of  Columbia  I'nlversity  has  explained,  that  we  live  in  two 
worlds  at  the  same  time:  the  world  of  science,  where  we 
labor  at  industry  and  materialistic  things:  and  the  inner 
■world  of  the  imagination  of  the  soul,  wherein  we  see  all 
things  not  as  tbey  really  are  but  as  our  mind  interprets  them 


for  us.  As  A.  D.  Lindsay  of  Oxford  I'niversity  has  stated 
in  his  little  book  on  "Tlie  Philosophy  of  Immanuel  Kant," 
"our  knowledge  is  always  conditioned  by  the  fact  that  we  are 
finite  minds  living  in  a  particular  time;  but  thought  can  ex- 
tend the  range  of  perception  in  space  and  in  time.  Mr.  Lind- 
say added,  "The  great  discovery  which  Kant  considered  ho 
had  made  as  to  the  nature  of  reason  was  that  reason  was 
not  a  method  of  observing  objects  as  they  really  exist,  but 
was  concerned  directly  only  with  our  ways  of  understanding 
objects  ....  This  new  attitude  to  reason  Kant  describp.< 
as  the  Copernican  change  in  philosophy."  Without  goin^ 
farther  into  Kant's  somewhat  complicated  metaphysics,  in 
order  to  show  the  importance  of  the  imagination  in  under- 
standing experience,  it  can  be  said  that  most  professors  of 
philosophy  admit  the  truth  in  what  Heine  called  the  "d-- 
structive  and  world-smashing  thoughts"  of  this  "abstract, 
old  bachelor"  who  lived  his  eighty  years  "in  a  quiet,  retired 
alley  in  Konigsberg,"  where  the  good  wives  sot  their  watches 
by  the  methodical  walks  of  the  little  man  of  the  gray  frock- 
coat  and  cane. 

Getting  down  to  more  immediate  affairs,  most  of  us  admit  j 
the  immense  part  which  imagination  plays  in  our  wishes  and 
decisions,  determining  our  careers  for  us  years  in  advance. ! 
What  we  are  not  so  sure  about,  speaking  of  education  in  its 
broad  sense,  is  just  how  to  cultivate  imagination  so  that  we 
shall  enjoy  the  gifts  of  the  great  minds  of  the  past  Most 
engineers  prefer  to  take  an  automobile  ride  to  dig  in  some 
dry  old  book  on  the  Middle  Ages  or  Babylonian  inscriptions 
What  is  lacking  is  a  foundation  or  perspective  that  would 
suggest  what  to  read  and  how  to  correlate  reading  with  our 
own  experience.  Such  a  cultural  course  the  engineering  col- 
leges should  give,  and  give  well,  making  it  a  point  that  . 
teacher  of  ability  have  charge  of  the  subject  rather  than  . 
man  who  knows  exclusively  the  arts  point  of  view  or  thr 
engineering  point  of  view.  It  was  such  a  foundation  of  edu- 
cation that  Sir  William  Osier  had  in  mind  in  advocating  a 
combination  of  the  modern  sciences  and  the  old  humanities. 
Undoubtedly  it  was  some  such  idea  that  actuated  a  recent 
writer  in  "The  Irish  Statesman."  In  an  article  entitled  "The 
Classics  and  Classical  Humbug,"  this  writer,  E.  R.  Dodds, 
condemns  the  study  of  Greek  and  Latin  merely  for  the  sak^i 
of  painful  details  about  grammar  and  "unimportant  lingu- 
istic puzzles,"  and  suggests  a  revival  of  classical  learning 
to  be  studied  "in  bulk  rather  than  in  detail,"  and  to  make 
possible  "an  illumination  of  the  background  of  ancient  lite 
by  the  relatively  young  sciences  of  archaeology,  anthro- 
pology, comparative  religion,  and  sociology." 

A  recent  letter  in  the  weeklv  'Everyman"  entitled  "Ad 
vice  on  Self-Education"  explains  that  what  a  working  man 
wants  in  his  serious  reading  is  "to  understand  the  world 
he  lives  in,  to  know,  as  far  as  he  can,  the  reason  of  his  ex- 
istence, of  the  complexity  of  the  world  around  him,  and  of 
the  often  incomprehensible  strangeness  of  the  ways  of  God 
and  man."  The  letter  continues,  "In  other  words,  he  wants 
not  to  Improve  his  market  value  but  to  grow.  It  is  quite 
possible  that  such  growth  would  increase  his  market  value 
enormously,  but  that  is  not  his  purpose."  The  new  British 
ambassador.  Sir  Auckland  Geddes,  has  expressed  a  some- 
what similar  idea  In  saying  that  the  extraordinary  change 
which  has  come  over  the  world  is  due  to  the  increasing  re- 
luctance of  people  merely  to  keep  from  starving  and  con- 
tinue a  tread-mill  order  of  things;  his  solution  of  discontent 
lay  in  the  greater  emphasis  of  beauty,  service,  and  truth. 
Such  considerations  should  have  weight  in  the  determining 
of  the  cultural  courses  given  to  students  in  engineering  col- 
leges. 

Slight  Decrease  in  Industrial  Activity,— A  recent  survey 
by  the  V.  S.  Department  of  Labor  of  14  important  industries, 
found  that  in  five  there  was  an  increase  and  in  nine  a  de 
crease  of  the  number  of  persons  employed  in  .June,  compared 
with  May.  There  was  a  ?>.?,  per  cent  increase  in  the  iron  an'l 
steel  industry  and  ,'?.2  per  cent  in  car  building  and  repairing. 
The  decreases  were  6.4  per  cent  In  woolens,  5  per  cent  in 
hosiery  and  underwear,  and  3.7  per  cent  in  leather  manufac- 
turing. 

Santa  Fe  to  Build  200-Mile  Branch.— The  first  branch  rail- 
road building  of  any  size,  undertaken  since  the  retinn  of  th.= 
railways  to  private  ownership,  will,  it  is  reported,  be  the  con 
struction  of  a  200-mile  line  from  Garden  City,  Kan.,  to  Trini- 
dad. Colo.,  by  the  Santa  Fe  System.  It  is  said  work  will  be 
started   this   year. 
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Rplativo    Rfliihilitv    l^i   *sf«»'im    wmX     '"b '^<^  i^''"'' '•*""'"'■'"■">'""  J'k  on  u  pUhc  of  truck  so  that 

rVCldUNC      I\CliaUllll>      OI     :>rLaill     ailU  „    Uoldschmlilt    grinder    may    te    used    for    the    work      It    Is 

Electric   Operation  olulmed   tlmt   n   l  otter   lU   tan    te   secured   on  old   rails   with 

*"  .  these  reeliiiined  plates  thiin  with  new  plutes.  since  they  can 

The   trequently    raided   ciuesliou   as  lu   ihc   relative   rellabll-  be  made   to   take   Into  account   the   fact   that   the  railhead   a.^ 

Ity  of  steam   and   electric  operation   is   answered   In  a  tabid  well  as  the  old  plate  has  piobalily  worn  to  a  certain  extent, 

reproduced  herewith  from   the  Railway  Age,  which   was  pre-  whereas  a  new  angle  tar  would  bi'  made  correct  for  a  now 

rail 
pared  by  Mr.  R.  Beeuwkes,  Electrical  Knglneer,  C  M.  &  S'. 

P.  Ry..  as  part  of  a  paper  presented   btfore  the  convention 

of  the  National  Klectrlc  Light  Association  In  Pasadena.  Cal.  A     Safety     UndctpaSS 

Item    11     shows    that    the    electrically    operated    territory  At    Sycamore  Grove.   :i    suburb   of    l.os     VuKeles    Cal     th-' 

.bows  less  t""e  'leKvf  than  any  of  the  steam  operated  dl-  ^.^eet   car  line   and   the  railroad   tracks   run   parallel   at*  this 

visions,  except  that  between  Avery  and  t  le  Eluin.  a  district  i     <  n  ■   ui 

particularly    favored    as    regards    its    freedom    from    climatic.  J'"'"'-  "'"»   '""^l  "'  "»^  =^"-<'«''   '"'•  P'ltronK   live  on   the  oppo- 

topographical  and   other  conditions   which   tend  to  cause  de-  ""^   "''**    °'   ""^    roalroud    tracks,    making    it    necessary    for 

KKOAPITI  U^TIUN    OF      I'ASSt^NGER    TKMN    IKItMm.MA.Ni'K  "  .silOWI.Vi;    PICI^V?   To    I'ASSKVOrn    t«aiv«   nv    the-    i.aoio 

OK  M..K.  OK  UNH  0^-"--^-^:, ■^■N-,  w^s;!;, oK^>.onu.;.uc.^.ox^ 

,  ,,    — — l>r:aywl  tliiio  m  mInuti'H  ijcr  nilK-  of  lliiv  opvraird , 

,,,,                                                                                                                                       '  MobrldBi.  lo  ilarniuuth  to   Harlow  li.n  to  Av.ry  to  ri.- i-auiii-  to 

ilotvi    power Steam               Stiam  EUcirlilty  .Si.ain*  Suaii. 

,7^'^"    ""                 340  A-y.  :ij5  au 

1.  Miftlng  and  blocked  behind  passenger    jg.g3                 ,,  oo  ,-  ,, 

2.  MretlDK  and  blocked  behind  frelshl IJ.OS                    6  sl  els  IQR  5  SX 

J.     Extra    cars    ..■■•■•■■ 1.J3                    O.'SS  002  ■>'il  137 

4.  Exii-.ss-    lime    switching 1.36  2  69  "  IB  T'si  Ir 

5.  Electric   block    signals 0  O.lf  9.6?  M^  j^i'i 

«.     Slow    orders    4.54  ,37  ,?5  '"'  ""•^r 

7.  Bad  w.ather  and  poor  coal IOD.2  I359  Jr?  ""  J'? 

8.  Er.Bln,-   condition    '2092  2520  Ilia  l\l  Ai\ 

».     Accidents  and   derallnu-nts  due   to   engine 2  63  '■>!  11  IK  lic  onl 

10.  Trolley   and   sub-station    0  o""  3  93  Im  P^ 

Jl.     ToUl  of  Items  1  to  lu  Inclusive,  which  are  affected  by  the  type  of  "• 

mollvo    power    us.d    172.65  62  ""S  52  Tt  v.  11  ci  oi 

11.  Ave.  of  Items  1  to  10  Inclusive,  for  the  four  steam  divisions.. 74. 76  '"  °*-^' 

IJ.     Awaiting   connections    0  1  IG  A  0'  is?  1  oj 

14.     Handling  extra  heavy  bag  mall  and  express   G  79  326  209  i°n  nu- 

16.  Fittra  stops  for  passengers  and  railway  crossings   0.92  0  97  1  iiq  n  ■"»  ,  ,,' 

1«.     car    conditions    i.M  ig^;  '97s  «g7  Via 

17.  Accidents  and  derailments  not  due  to  engine  27.69  I'' M  17' tk  wc4  ..X.X 

18.  Slldvs.   .a.th.    rock  and   snow    2.53  0  3S4  til  ??«n 

19.  All  other  causes   H  ^l.  1  7g  ,,ni  lo?  'H? 

10.  Total  of  Items  13  to  19  Inclusive,  which  are  not  affected  by  the  '  •  '  *'" 

type  of  motive  power   57.8O                 37.85                 46  30                 33  Sfi  ini  kq 

11.  Ave.  of  Items  13  to  19  Inclusive,  for  the  four  steam  divisions. 46. 77  ■""'  103.69 

J!.    Total  of  all   items    230.45                 lOO.SO                  99  03                  89 '0  iKs  <:•> 

!J.    Ave.  of  Items  13  to  19  inclusive,  for  the  four  steam  divisions.  121.52  "  '"•^- 

24.  Minutes  lost  on  schedule  running  time  per  mile  of  line  operated. .  205.5  69  7  894  n  nn  i«'j  9 

25.  .Minutes  made  up  per  mile  of  line  operated   46  6  35.8  lOo'.OO  ^l.OO  ll'54 

•Electrical  operation  commenced   In  March. 

lays.     Attention  Is  also  called  to  the  favorable  showing,  for       

electricity,  of  Items  24  and  25.  thcin  to  cross  the  railroad  tracks  to  reach  the  street  cars. 
In  conclusion  Mr.  Beenwkes  states  that  In  no  respect  have  '"'*'  ""alns  pass  here  frequently,  at  a  high  rate  of  speed, 
the  results  of  the  electrification  failed  to  equal  the  expect.i-  ''"''  Hierc  Is  a  curve  In  the  railroad  track  at  this  point,  so 
tlons  of  the  railway  organization,  and  in  most  respects  these  ""^^  when  large  numbers  of  people  are  crossing  the  trackr, 
expectations  have  been  far  exceeded.  The  extent  of  the  "'*'  «-''pnient  of  danger  Is  a  matter  of  concern, 
electrification  is  such  as  to  leave  no  doubt  as  to  the  prac-  The  usual,  and  cheaper,  arrangement  for  a  subway  at  such 
ticabllity  of  indefinite  expansion  with  an  Insurance  of  In-  i'  point,  would  be  to  enter  It  by  direct  descent  on  a  stair- 
creased  reliability  and  safety  and  a  marked  and  detemilna  "ay.  but  crowds  of  people  cannot  move  rapidly  over  stalr- 
ble  Increase  In  capacity.  Items  of  operating  expense  de-  ways;  and  there  is.  also,  the  liability  to  Injury  by  people 
pendent  on  whether  steam  or  electricity  Is  used  as  a  motive  stumbling  and  falling  on  steps,  especially  when  moving  In 
power  we  have  found  by  experience  and  estimates  to  be  so  •'  liiirry  or  under  the  pressure  of  a  crowd  behind.  To  re- 
reduced  and  the  benefits  Indirectly  obtained  to  be  so  great  "f^e  the  situation  of  danger  of  this  kind,  as  well  as  to  make 
as  to  render  Justifiable,  even  with  the  increased  Investment  ">p  approach  to  the  subway  from  the  street  railway  side 
charges,  the  serious  consideration  of  Indefinite  extension  of 
electrification,  even   for  lighter  grades. 


Rail  Joint    Reclamation 

On  the  New  Orleans  Electric  Railway  very  substantial  sav- 
ings have  been  made  by  reclaiming  rail  joints,  which  are 
taken  out  of  track  that  is  to  be  rehabilitated.  The  Electric 
Railway  .Journal  states  that  Mr.  M.  V.  Houlard.  Superlnten- 
ent  of  Track.  Is  reclaiming  about  6.000  joints  a  year,  and  at  a 
cost  of  80  cents  for  material  and  labor,  as  compared  with 
$2.50  to  $3.50  for  a  new  angle  bar. 

As  the  old  angle  bars  are  taken  out  of  the  track  they  are 
accumulated  at  the  track  storage  yard.  There  they  are 
sorted  and  stored  in  neat  piles  and  as  rapidly  as  a  small  crew 
of  men  ean  handle  them  they  are  reclaimed  and  restored 
ready  for  future  use.  If  they  are  bent  they  are  heated  and 
straightened  in  a  press.  They  are  often  worn  as  much  as 
\  In.  at  the  top.  and  sometimes  the  bottom  Is  somewhat 
"■om.  Slightly  more  than  enough  new  metal  is  then  depo.-f- 
ited  ?long  the  edges  to  make  up  for  any  amount  that  has 
been  worn  away. 

The  final  step  is  to  grind  off  the  top  and  bottom  edges  so 
that  the  plate  will  fit  the  rail  properly.    This  Is  done  by  bolt- 


Incline.    as    Seen    from    Subway. 

convenient  and  easy,  the  subway  has  been  built  with  an  in- 
cline. The  level  of  the  floor  of  the  passageway,  at  the  foot 
of  the  concrete  Incline,  is  10  ft.  below  the  level  of  the  rails 
The  Illustration  above,together  with  the  description  Is  re- 
produced from  the  Railway  Review. 


(49) 


174 


Eun'nicerhifi  ami  Couiractini]  for  Aiii/ust  18,  19^20. 


Wages  Increases  of  Railway  Employes 

The     following     lable     sumniaiizes     the     wage  increases 

awarded  July  20  to  employes  of  the  railroads  of  the  country 

ly  the  Railwav  Labor  Board: 

AveraKi-      Iniieases 
Number    jht  month     prantod 

Class  of  employes-  of  -^P/o'L^"'  ,„onth 

employes.  1920.  monin. 

Ceneral    offlc-rs'    T.«2  $S5».60  $ 

pwisum  omoer,.   ..■■•...;••■•;::  ,}2;§J1  f^ji  ,^^ 

Messensti'-s   and   attendants 10.122  70.44  -b.5- 

Asslstant  engineers  and  draftsmen  10.3.0  13S.9I.  m.w 

M.    W.    and    S.    foremen S.m  H2.6S  ^U  bu 

Section    foremen     40.899  lOS.lis  .10.60 

I5eneral    forx-men.    M.    K.    dept.'..  l.iOi  25S.51  

Gang    and    other    foremen.    M.    K.  ^^.^^  ,g  52 

Oepi cone-  liOIS  '>{\  ^'* 

Machlnlst.-i     69.06,  142.1S  -b.a. 

Boilermakers    IM"  ^'-.^  26.52 

Blacksmiths    9.S98  1- 6..i.;  -b.&- 

Masons  and  bricklayers 1.186  \\\i-  : "»" 

?^'"r";ent?rs '^•'"»°'-'*^^^  ••:::::::  r.o.?M  li V.so  fo:6o 

PaL^tTrV^amlupholsierers 12  6^2  11S.64  36  52 

Klectriclans     13.;0 '  ],"-i'i  Jr?; 

Air  brake   men '.'SI  132-3.  26.52 

Car  inspectors    24.25S  45.,1  26.d2 

car    repairers    30.41^  123.33  -b.&. 

Oth-r  skilled   l.-iborers 4b.30.  132.1j  -4.48 

Mechanics-    helpers    and    appren-  ^  ^^^^  ,^^, 

Section   ir.en  •.■.•.;.■.•.■.■.■.".■. v. •.•.■...".■.  286.300  77.80  17.34 

Other    unskilled    laborers 118.932  S..60  li..(4 

Foremen    of    construction    gangs  ,,cnj  in  fin 

and  work  trains 1.910  12S.04  30.60 

Other  men  in  construction  gangs  „„,„,.  „,  „,  ,- ,, 

and  work  trains 30.30b  81.84  1..34 

Traveling    agents    and    solicitors'  1.355  l...bv  ^.... 

Train  Jlspatchers  and  directors. .  a. 413  ..2S.13  -o.oi 

■^'lipiSfol-r;.'.'^.'^''.'!''""'.'!"'"'.""''  20.S59  126.46  20.40 
Telegraphers       and       teitphoners 

operating    interlockers     ....... .  8.24.3  13143  -U.40 

T.evermen    (non-teleKrar.hers). . . .  3.926  125.-8  .0.4U 

Telegraphers-    clerks    11.3b.'  12J.23  2U.4U 

StirtlonaElr?s(non-telepraphers,  13.898  138.50  10.20 

Station    masters    and    assistants.  6(15  Ibl.ui  

Station      service      employes,      not  ,,.„..  .,  .„  ,„  .„ 

otherwise    covered     115.25:.  9.3.52  20.40 

Yardmasters     3.S0o  247..>0  .{0.60 

YardmasterE-       assistants       (not  „c  ,,  .jn  en 

yard  clerks)    3.122  216.17  30.60 

Yard  engineers  and  motormen. . .  W-\\i  lloi.,  «"-9 

Yard  flremer,  and  helpers 19.559  126.03  ^li,l,. 

Yard  conductors  or  foremen 18..Sa  1.W.09  b.Sb 

Y.ird    helDcrs                     47.81a  141.51  6.48'» 

lard    swftch    iendeVs 6.129  120.76  f,.,)4.. 

Hostlers    (out.sidc)     10.687  32.83  b.24^; 

Knglne    house     men     6S.a8a  104.5a  5.60»-« 

""-.SVen'''"*    ^""'"•=^'"    ".".".. ":°.-  30.405  223.86  31.20 

Road    freight   firemin   and    help..  31.608  156.72  31.20 

Road  freight    conductors    24.501  194.1^3  31.20 

Road  freight    brakemen.    tlagmen  6.n25  145. .0  31.2U 
Road  passenger      engineers      and 

motorn:en     1-'.'61  2a6.41  24.00 

Road  passenger  firemen  and  help-  ^^  ^^^  ^^^  ^^  ,^  ^^^ 

Road  passengeV    conrhictors 10.649  226:20  30.00 

Road    pasfcenger    baggagemen ...bb!!  12b.33  ..u.ou 

Road  paf-senger      brakemen      and 

tlagmen                 15.626  151.43  30.00 

Other   road    train    employes 3.415  120.09  30.00 

Crossing  flagmen   and    gatemen..  23.069  iS.68  li|^.34 

drawbridge    operators     l.C6!i  98. i5  li.34 

floating  equipment  employes 9.2X8  13a.b6  „•,„ 

Policemen     and     watchmen 11.541  117.79  20.40 

Other  transportation  employes^..  6.470  97.52  

All   other  employes! 20.876  82.91  

Total     1.8S8.229 

•Not  Included  in  award.  tOf  more  than  one  year's  experience. 
••Indicates    the    amount    this    class    of    employe    will    be    mild    per 

diem    under    the    new    scale.     Variation    in  the    pay    of    this    class 

throughout  the   oountrv   caused    the    board  to    Hx   a   flat    day    wage 

InMte.id  of  ai.  Increase  in  rate  per  hour,  tincrease  fixed  by  rate 
granted  for  analogous  service. 


News  Letter 

St.  Louis  Items 

By  A.  B.  KOENIG. 

P  E.  Shugart,  Nevada,  Iowa,  was  awarded  10  miles  of  second 
tr.ick  work  and  the  contract  tor  grading  yards  for  24  tnxcks  one 
mile  long  by  the  Illinoi>i  Central  It.  F:  at  Clinton,  ill.  Can  use 
some   small   team   outfits  on    this  Job. 

A.  P.  Nolan.  45B3  Wichita  avenue,  St.  I>ouls.  Mo.,  has  one  new 
1-yri.  Osgood  and  one  ^-yd.  Thew  shovel  idle.  Wants  to  place 
them  on  some  work   in   this  neighborhood, 

Dennlson  &  Burcher  were  awarded  contract  for  building  a 
.lumber  of  bridges  for  the  Poinsett  l^umber  &  Mfg.  Co.  P..  R.  near 
McD-inald.  Ark.  They  are  also  constructing  a  concrete  levee  at 
Newport,   Ark. 

T.  M.  Coleman  will  finish  his  state  road  woik  near  Burwell, 
Neb.,  in  a  few  days.  Wants  some  new  work  for  his  six  team 
ontlit    in    that    neighlwrhood. 

Honry  Schweitzer  Is  building  u  spur  lor  th:>  Valmeyor  Quarry- 
("•f.     n.-nr   Vfilmf.\(.r.    III.      Also   constructing   a    reservoir  at   Marion. 


vllhaids  &  I>avls,  Hugo,  Okia,,  can  use  several  10  or  12  team 
oiitlUs  on  bank  widening  and  ditching  on  the  Frisco  railroad  in 
(,iklahoma, 

Scott   *   While,   Sihi  Merchants  Laclede  building.   St.   Louis.  Mo 
liiM    till, 000   yd.    of   arnding   on    the    Frisco    railroad    near    Lebanon. 
:vlo..    to   sublet, 

Cameron,  Jovco  ^li  Co,,  Keokuk.  Iowa,  want  to  sul  let  27,Omi  yd 
of  side  borrow  work  on  the  Nortliwesiern  railroad  near  Nelson 
111.  Free  transportation  for  labor  and  outfits  over  the  .North- 
w.^stern    railroad. 

D.  C.  Gahan  has  moved  his  team  outfit  o.i  a  hard  road  job  a; 
Carlinville,   HI. 

M.  Haves  .Si  Sons  write  us  from  Jewett,  111,,  that  they  are  about 
through  at  that  place  and  are  in  the  market  for  any  kind  ol 
grading  suitable   for  a  20-team   grader  and  wagon  outfit, 

R,  T,  Amis,  Lebanon,  Mo,,  has  about  irO.OOO  ^  d,  of  stean  shovel 
work   to   let.     All  clasL^ified   material. 

The  Frazier-Davls  Const,  Co,,  1170  .\icade  building,  St,  Louis, 
Mo,,  have  50.000  yd.  of  wheeler  and  fre^no  work  near  Vandalla. 
ill.,   to  sublet,         "  ,      •  . 

Tnos,  L,  Rcsser,  Jr,.  Karlham.  la,,  is  in  need  of  some  team 
outfits.  ,  ... 

The  L.  J.  Smith  Const.  Co,,  Kansas  City,  Alo,.  have  started  to 
build  46 'n  miles  of  railroad  from  I'valde  to  .LVdar  Brakes,  Tex. 
The  contract  covers  ^'lading,  bridging',  track  laying,  depots,  sec- 
tion  house,  machine  shops  and   telephon"  lines. 

Morto.i  C.  Andrews.  58  years  old.  vice-president  and  general 
manager  of  the  Unit  Construction  Company.  di..'d  suddenly  in  Fall 
River  Mass..  on  Aug.  9.  Mr.  .\ndrews  was  in  the  east,  accom- 
panied bv  his  wife  and  five  children,  superintending  the  --onstruc- 
tion  of  ail  oil  reflnerv  which  is  being  .-onstruct^d  by  his  company. 
Details  of  the  death  were  not  included  in  the  telegram.  He  was 
personally  suiierintending  the  construction  of  the  refinery  in  Fall 
River  owing  to  the  immense  proportions  of  the  building.  It  is 
sa'd  that  the  completed  refinery  will  cost  $6,000,000.  The  funeral 
was   held   in   Danville,    111..    Mr.    Andrews'    former   home. 

rat  Hickev  of  Hickev  Bros..  Mr.  Hanson  of  the  McArthur 
Bros.  Co.  i^nd  Mr.  Daley  of  the  Walsh  Const.  Co.  returned  from 
an    inspection   tour  over   the   Texas    I'aciflc    railroad. 

Contractors  when  in  want  of  work  or  labor  write  Koenig  Labor 
Agency.  612  Walnut  Pt..  St.  l^.uis.  Mo.;  503  Delaware  St.,  Kansas 
Cit.v,   Mo,,  or  1020   Douglas   St.,   Omaha,    Neb, 

Industrial  Notes 

The  Weiler  Manufacturing  Co,.  Chicaeo.  are  now  represented 
on  the  West  Coast  by  the  rtritntal  Supply  Syndicate,  Inc..  b8S 
Howard  str.:'ct.  San  Francisco,  Calif,  They  are  in  a  position  to 
quote  prices  on  the  full  line  of  Weiler  Klevating,  'Conveying  and 
Power  Transmitting  Maehineiy,  also  grain  and  Rice  Driers,  Port- 
able Bins,   Stei'l  Chai'.i  Equipnu'it   for  Canning  plants,  etc, 

Westinghouse  Electric  &  IVItq.  Co.,  Pittsburgh,  Pa.  The  Oeorg.- 
Cutter  Works  of  the  Westinii'noiise  Klectric  &  Manufacturing  Com- 
pan:>-.  South  Bend,  Ind..  is  making  extensions  which  will  double 
its  manufacturing  capacity  These  extensions  include  a  new 
foundry  space  of  64  feet  by  112  feet,  and  a  second  floor  measure- 
ing  tip,  feet  by  250  feet,  for  assembling  and  storage  rooms.  In 
ad.lition  outdoor  storage  space  has  been  obtained  which  will  in- 
crea.'ie   the  facilities  grcatl>-. 

Pierce-Arrow  Motor  Co.,  Buffalo,  N.  Y. — Announcement  is  mad. 
of  an  expand,  i!  line  of  motor  tr'jcks  powered  by  Dual  Valve  en- 
gines, including  5-ton,  3'A-lon.  and  3-ton  trucks  and  a  tra.-tor  unit, 
.•ach  eouirped  with  double  igiiition  and  electric  lights.  It  is  stated 
that  the  Dual  Valve  engine  for  trucks,  following  the  design  for 
passenger  car  service,  has  b-en  'n  ;»ro(.ess  of  design  and  test 
for  more  than  two  years,  and  that  extended  u.sage  under  actual 
working  conditions  has  riinionstrated  economical  and  efficient 
service.  Basic  engineering  principles  are  maintained,  but  with 
-  refinement  of  design  new  records  have  been  eslat>llshd  for  mam- 
tcnancs  and  repair  eo,':ts.  Details  regarding  specifications  of  the 
new  models  and  performance  records  may  be  obtained  from  th.- 
company  or  its  distributors. 

Trade  Publications 

Motor  Trucks. — Acme  Motor  Truck  Co..  Cadillac.  Mich.  16-page 
booklet  describing  and  illustrating  various  sizes  and  types  3f  trucks 
for  widi'ly  varying  uses. 

Low  Level  JIulti-.let  Condensers.  Ingersoll-Rand  Co..  New 
York.  llliJ^trate.i  pamphlet  describing  range  of  u.se  and  .simplicity 
of  con:tri.<  tion   tog.:'ther  with  efficiency  curves. 

Wire  Rope. — Broderkk  it-  Basconi  Rope  Co..  St.  Louis  Mo. 
"Yellow  .«tr;;nd.--  an  illustrated  12  page  monthly  pamphlet  describ- 
ing various  aiifilications  and   uses  of  wire  rope. 

Wood  Preservation.— C-.\-Wood  Preserver  Co.,  .\rcade  BIdg.,  St 
Louis.  .Ml)  .\  series  of  iiuestions  and  answers  regarding  woo'l 
Iires.rvation   with  illustrations  anil  di.fliiitions  of  trade  names. 

Corrugated    Metal    Culverts. — 'I'he    Canton    Culvert    &    Silo    Ci. 
Canton,   Ohio,     IS-pase  booklet  illustrating  and  describing  "Acme' 
(nestable)   non-corrosive  metal  culverts.     Contains  information   re- 
garding construction,   shipping,  storage  and  handling,   gauges,  last- 
ing   qualities,    capacities,    and    special    adaptation    lor    st?am    and 
electric  railway  use. 


Personals 

Ralph  R.  Benedict,  toriiierly  assistant  superb  t  ndent  )f  parks 
of  Kansas  Citv.  .Mo.,  and  lor  the  past  two  years  w  th  the  Ordnance 
Bureau  of  the  War  Department  at  Washington.  D.  C.  has  tjeen 
api>olnted  assistant  to  the  Chief  Ilighwey  Bn>;i.ieer.  State  of  Illi- 
nois. Department  of  Public  Wiiks  md  Buildings,  nivlslon  of 
Highways. 

J.  Clark  Keith,  formerly  engini.er  In  charge  of  design  and  con- 
struction for  the  municipality  of  Moose  .Jaw,  Sask.,  now  of  .Morris 
K,iowles,  Ltd  ,  of  Windsor,  Ont..  has  lieen  aDpolnfed  assistant 
chief  engineer  of  the  Lssex  Bor-der  Utilities  Commission,  having 
Jurisdiction  over  the  water  supply,  sewerage  and  park  systems  of 
the  seven  municipalities  bordering  on  the  Detroit  River. 

Mr.  Charles  E.  Henderson,  manager  of  the  Wlnd.sor.  Ont.. 
branch  of  .Morris  Knowles.  Ltd..  has  been  aoiioint.  d  division  en- 
gineer in  charge  of  the  Detroit  office  of  .Morris  Knowles.  Inc.  Mr. 
Henderson  was  at  one  time  b.ssistant  city  engineer  of  I'ort  .\rthur 
Ont..  late,,  going  to  St.  Augustine.  Fla..  as  city  ensiineer.  lie  was 
with  the  United  States  Housing  Corporation  during  the  war  as 
principal  assistant  engineer  at   Washington.   D.  C. 
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Road*   and   Street! — l*t   Wednesday 


<a)   Roada 
lb)    Stre«u 


(c)  8tr«t   CUanlng 

(d)  UuDlclp&l    llUo*llaalM 


(•)   Maoacem«Dt    and    Offlc« 
8jat«m 

Waterwork*  and  Hydraulic*— 2nd  Wednesday 

i»)    W»t«rwork»  ic)    IrrlsatloQ  and  Draln>(* 

Ik)    Sewera   and   Sanl-        id)    Powsr   and  Pumplnc 
tatloo 

(0)    Uanac^menc   and   Offlca 
Sratam 


Railways    and   Exeavation — 3rd    Wednesday 

lai    Eicavatlon  ic)    Uuarrira  aail    I-Ka 

lb)    Vtaoacament    and         (d)    Slvam    Kallwaya.    Con- 
Oaic«    Systam  atructlon  and  Malntananca 

t»)    Elactrlo    Railway    Conatructlon 
and    Ualntenanca 

Buildings    and    Structures — 4th    Wednesday 


I  a)    Bnlldlnca 

(b)  Bridcaa 

(c)  Harbor   8tructur«s 


id)    Mlac«llaa«oua  Structurae 
le)    Propartlaa    of    Materlala 
If)    Uanaffement    and    Oflloe 
Syatam 
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Is  a  Technical  Article  an  Advertise- 
ment When  It  Gives 
Publicity? 

Wllhin  the  past  two  years  the  Post  Office  Department  has 
made  several  rulings  relative  to  the  meaning  of  the  term 
"advertisement"  that  are  regarded  by  publishers  as  being 
emlrely  arbitrary  and  unreasonable.  For  example,  if  a  book 
reTien  mentions  the  price  of  the  book,  the  article  is  classed 
as  an  advertisement  and  the  publisher  is  required  to  pay 
postal  charges  that  apply  only   to  advertising  matter. 

That  was  bad  enough,  but  even  worse  was  the  ruling  that 
if  any  article  chanced  even  to  mention  the  name  of  a  book 
or  machine  an  advertisement  of  which  appeared  in  the  same 
Issue  of  the  periodical  then  that  entire  article  is  also  classed 
aa  an  "advertisement."  Thus,  the  editor  of  Engineering  and 
Contracting  made  editorial  reference  to  a  certain  page  in  his 
Handbook  of  Cost  Data.  In  the  same  issue  it  happened  that 
the  publisher  of  the  book  advertised  it.  Whereupon  the  P. 
0.  classed  the  editorial   as  an  "advertisement"! 

Hoping  that  the  P.  O.  Dept.  head  could  be  induced  to  givo 
at  least  a  semblance  of  a  reason  for  such  rulings,  the  editor 
wrote  the  following  '.etter  to  Postmaster  General: 

In  your  interpretation  of  the  TnennlniE:  of  thi-  word  "advertise- 
ment" In  the  postal  law.  It  seem.s  to  me  that  you  are  making  a 
s*riou  ^    error. 

Any  article  in  a  periodical  is  classed  by  you  as  an  "advertise- 
ment" if  It  ^ves  the  name  and  addre#s  of  a  manufacturer.  That 
"uch  an  article  cives  ••publicity"  to  a  firm  or  its  product,  I  icrant. 
But  when  was  ••publicity"  ever  synonymous  with  '•adv-rtlsInK^^? 
■^Jl  advertl.-.lns  Is  publicity,  but  much  publicity  Is  not  advertising. 

The  word  advertisement  implies  pa>-ment.  direct  or  Indirect. 
tor  poblicity.  When  a  publisher  receives  no  payment  In  any  forrii 
for  an  .-irticle  mentioning  a  firm,  or  its  product,  the  article  Is  cer- 
tainly r.ot  an  advertisement  in  the  ordinary  acceptance  of  the  term. 

The  authors  of  practical  engineering  books  often  pive  the  names 
and  addresses  of  the  manufacturers  of  machines  and  products 
mentioned.  Tet  no  one  has  yet  said  that  those  iMoks  are  adver- 
tising media.    True,  they  give  publicity  to  firms  and  products,  but 


tliu  ;irms  do  not  pay  for  the  publirity;  hence  it  never  occurs  to 
;inyone  to  call  such  publicity  advertisinK. 

L.ast  week  I  Incidentally  mentioned  one  of  my  own  books  In 
an  'ditorinl  In  lOngineerlni;  and  ("ontracting.  and  because  it 
chanced  that  my  publisher  happened  to  have  an  advertisement 
in  that  Rime  issue,  my  entire  editorial  was  classed  by  the  post 
ofUco  as  ar.  advertisement. 

As  nearly"  as  I  can  make  out,  your  criterion  of  whether  or  not 
an  article  In  a  periodical  Is  an  advertisement  Is  this:  Any  article 
that  teils  a  leader  something  dellnlte  about  a  product  is  an  ad- 
vertls.^ment.  If  the  name  of  Its  manufacturer  appears  either  In  the 
article  or  on  one  of  the  advertl.«;ng  paces.  If  we  publishers  omit 
thi'  name  and  address  of  the  manufacturer,  wo  receive  many  In- 
nuirles  ftcm  readers  asking  where  the  product  can  be  procured. 
So  we  are  penalized  by  our  nailers  If  we  omit  an  address,  and 
we  are  penalized  by  the  post  office  if  we  Insert  it; 

We'.ister  deflnes  advertisement  thus:  •'A  public  notice,  cs- 
poclilly  a  paid  notice  In  some  public  prlnt.'^  He  gives  only  two 
oth>.T  definitions,  one  of  which  Is  marked  •'archaic"  and  the  other 
■•obsolete. •' 

You  will  greatly  oblige  not  only  me  but  all  magazine  publishers 
by  givln.;  your  authority  for  the  interpretation  of  the  word 
••advertisement"  in  such  a  way  as  to  warrant  calling  an  unpaid 
article  an  advertisement. 

Note  particularly  that  the  editor  requested  a  citation  of 
authority  for  the  definition  of  "advertisement"  used  by  the 
P.  O.  Dept.  In  the  letter  from  the  P.  O.  Dept.  replying  to 
the  one  above  given,  no  dictionary  or  other  authority  was 
cited,  but  the  following  explanation  was  given  by  the  Third 
Assistant  Postmaster  General: 

In  answer  to  your  letter  of  March  21.  1919.  which  the  Postma.«- 

ter-(rt'nvrnl  has  r-ferred  to  me.  concerning  the  Interpretation  that 

'         '  I'Inced  on  the  term    •'advert Isemenf  as  used   In   the  Act 

■    .1.    1917.    which    llxes   a    highir   rate    of    postage   on    the 

■>■■    I>ortlon    of   a    publication    than    on    the    non-advertlsing 

port|.>n.  I  linve  to  s.->y  that  In  administering  the  law  governinir 
the  entry  of  publications  as  second-class  m-itter  It  has  always 
been  the  practice  to  regard  as  advertising,  write-ups,  puffs  and 
commendations  of  articles  advertised  for  sale  In  a  publication. 
■W"hen  a  publication  consisted  largely  of  such  matter  It  came 
within  the  provision  of  the  law  prohibiting  the  entry  as  second- 
class  matter  of  publications  "designed  primarily  for  advertising 
purposes."     and     was.     consequently,     denied     such     ento".     When. 
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as  is  the  case  with  respect  to  your  publications,  such  write-ups  of 
articles  advertised  in  a  publication  formed  only  an  incidental 
feature  a«  compared  with  the  publication  in  Its  entirety,  the 
matter,  although  advcrtlslne  nevertheless,  had  no  effect  on  the 
second-class  mail  privilege  of  the  publication  nor.  prior  to  the 
date  the  Act  of  October  3.  1917.  became  effective,  on  the  rate  of 
postage  applicable  thereto,  the  same  rate  being  charBeable  on  both 
the  advertising  and  non-advertising  portions.  Under  the  Act  of 
October  3.  1917.  all  advertising  must  be  considered,  regardless  of 
whether  It  is  paid  for.  or  inserted  free,  and  charged  with  postago 
at  the  zone' rates  applicable   to   the  advertising  portion. 

In  accordance  with  the  foregoing,  matter  appearing  in  the 
reading  columns  of  a  publication  In  the  form  of  a  write-up.  puff 
or  comnundatlon  of  something  advertised  in  the  same  Issue  of  the 
publication,  which  is  obviously  connected  therewith  for  a  pro- 
motive or  advertising  pun'ose.  Is  regarded  as  advertising  within 
the  contemplation  of  the  Act  of  October  3,  1917.  and.  consequently. 
subject  to  the  zone  rates  of  postage  applicable  to  advertismg 
matter. 

Matter  relating  to  or  descriptive  of  some  new  device,  article 
or  project  when  so  prepared  as  to  be  free  from  promotive  or 
adv-,-rtlsin.?  features  Is  not  regarded  as  advertising,  provided  the 
matter  is  not  published  in  connection  with  an  understanding  or 
agreement  with  anyone  interested  in  the  sale  of  that  which  is 
featured,  and  no  advertisement  of  the  builder,  manufacturr  or 
other  Interested  person  appears  In  the  publication.  But  when 
matter  Is  so  written  as  to  constitute  a  pufC  or  commendation 
tending  to  advertise  or  promote  the  sale  of  the  device,  article  or 
other  object  featured  it  is  chargeable  under  the  law  with  the 
advertising  rates  of  postage  even  though  no  display  advertisement 
concerning  it  is  carried  in  the  publication.  In  other  words,  free 
advertising  which  a  publisher  gives  the  advertiser  or  seller  of 
goods  is  not  relieved  from  the  payment  of  postage  at  the  rate 
prescribtd  by  law  for  advertising  matter  merely  because  the 
publisher   Inserts   It   without   charge. 

In  short,  any  published  language  that  tends  to  promote 
the  sale  of  any  advertised  product  is  an  •'advertisement,"  and 
even  an  incidental  mention  of  the  product  suffices  to  promote 
its  sale.  We  believe  that  any  jury  of  intelligent  men  would 
not  support  such  a  definition.  Suppose,  for  example,  the  Holy 
Bible  were  mentioned  in  an  article  in  a  periodical  carrying  an 
advertisement  of  Bibles,  then  under  this  P.  O.  definition  the 
article  would  be  an  advertisement. 

It  is  clear  to  us  that  the  P.  O.  Dept.  fails  to  distinguish 
between  "publicity"  and  "advertising."  the  former  being  th  > 
broader  term,  the  latter  indicating  paid  publicity. 


Why  Has  the  Metric  System  Not 
Been  Adopted  in  America? 

It  has  been  claimed  that  James  Watt,  the  great  British 
Inventor,  was  the  first  man  to  submit  to  the  different  na- 
tions a  decimal  system  of  weights  and  measures.  That  was 
in  178.'?.  Tallyrand,  the  French  statesman,  saw  at  once  the 
Immense  practical  value  of  Watfs  system,  and  caused  it  to 
be  adopted  in  France  under  the  name  of  the  metric  system. 

In  his  first  message  to  Congress,  George  Washington  said: 

A  uniformity  of  weights  and  mea.sures  is  among  the  important 
objects  submitted  to  you  by  the  constitution  and  if  it  can  bo 
derived  from  a  standard  at  once  Invariable  and  universal,  it  must 
be  no  less  honorable  to  the  public  council  than  conducive  to  th<» 
public  convenience. 

In  1786  America  adopted  a  decimal  system  for  her  money, 
thus  being  the  first  nation  to  have  metric  money,  but  un- 
fortunately did  not  adopt  the  meter  liter-gram  units. 

It  is  not  unlikely  that  the  I.,atin  derivation  of  the  names 
of  the  metric  units  and  sub-units  has  had  an  effect  in  delay- 
ing the  adoption  of  the  metric  system,  but  the  principal 
causes  of  delay  have  been  mental  inertia  and  the  fear  that  the 
cost  of  making  the  change  would  outweigh  the  profit  secura- 
ble  from  the  change.  Mental  Inertia  probably  could  be  over- 
come were  it  clearly  demonstrated  that  a  change  to  the 
metric  system  would  result  in  a  marked  net  gain  in  dollar.'^. 
Although  we  have  read  many  articles  and  pamphlets  pro  and 
con.  we  have  yet  to  see  even  a  crude  attempt  at  a  proper 
solution  of  this  economic  problem.  Such  a  solution  should 
contain  an  estimate  of  the  total  cost  of  making  a  change  to 
the  metric  system  in  America,  accompanied  by  an  estimate 
of  the  present  worth  of  the  future  annual  gains  resulting 
from  the  change.  We  believe  that  if  this  problem  were  as- 
signed to  a  competent  engineer,  an  approximately  correct 
."olution  could  be  secured  In  a  relatively  short  time  and  at 
no  great  expense.  But  the  prevalent  method  of  solving  so- 
cial  problems  Is  not  the  engineering  method  Just  outlined 


The  prevalent  method  is  the  Robinson  Crusoe  way.  or  the 
debating  school  method,  which  consists  in  marshalling  as 
many  pro  arguments  and  as  many  con  arguments  as  can  be 
conceived,  and  then  guessing  as  to  which  total  is  th« 
weightier. 

It  is  our  hunch  that  if  each  pro  and  eon  argument  is  rp- 
duced  to  dollars,  it  will  be  found  that  adoption  of  the  metric 
system  will  be  proved  to  be  very  protitable  to  America.  Cer- 
tainly its  adoption  in  Germany  in  1R71  has  been  regarded 
by  Germans  as  having  been  a  highly  economic  act. 

The  following  is  a  summary  of  the  nations  that  now  use 
the  metric  system: 

There  are  34  nations  which  by  official  signature  have  formally 
contracted  to  use  exclusively  the  metric  system.  There  are  200 
countries  which  now  use  metric  units,  even  though  they  do  not 
use  metric  names,  or  the  whole  system.  India  is  a  good  example. 
Countries  which  have  all  of  them  more  or  less  completely  adopted 
the  metric  units  are  these  200:  Argentina  18C3.  Austria.  -Vdalia. 
Algeria,  Albania,  Arabia,  Andorra.  Anjouan.  Archangel,  .\ngola 
(Portuguese).  Anam.  Armenia.  Anatolia.  .A.zores.  .Abyssinia.  Af- 
ghanistan. Adana.  Brazil  1873,  Belgium,  Bolivia.  Bulgaria.  Benin, 
Bessarabia,  Benadir  (Italian).  Borneo.  Babylonia.  Bali,  British 
Honduras,  Bavaria.  Bosnia.  Bokhara,  Balaerics,  Bukowina.  Can- 
ada, Cape  Verde  Islands,  Canal  Zone  (people  are  mostly  I.itin- 
Americans.  using  metric  units),  Ceylon,  Curicao,  China  (the  Chi- 
nese govenmicnt  has  definitely  decided  gradually  to  turn  its  426.- 
OOO.OOO  to  exclusive  use  of  meter-liter-gram — it  is  the  standard  of 
28  ports  now).  Chill.  Colombia  (as  New  (iranada  1863),  Costa  Rica. 
Croatia,  Czfcho-Slovakia.  Cuba,  Caroline  Islands.  Cambodiii,  Cochin 
China,  much  Celibes,  Canaries.  Cyprus.  Corsica,  Crete.  Deninark, 
Dalmatia,  Dahomey,  Dobrudja.  Damaraland.  Egypt.  Ecuador  1856, 
Formosa,  Faroe  Islands,  Filiplnes,  French  India.  French  Oceania 
(T.ahiti,  etc.).  Gabon  (I-Yench)).  Guadelupe,  Grand  Bassum.  Ger- 
many 1871,  Greece,  Guatemala,  Greenland.  Guiana  (French), 
Guiana  (Briti.sh).  Guiana  (Dutch).  Guinea  (Portuguese).  German 
East  Africa,  German  West  Africa.  Togoland.  German  Borneo. 
Guain.  Hungary.  Hongkong.  Holland.  Haiti,  Honduras.  Herzego- 
vina. Italy,  Iceland,  Ivory  Coast  (French),  India  (India  is  th. 
source  of  origin  of  the  decimal  science  of  positional  deelmul 
arithmetic:  her  standards  of  weights  and  measures  are  metric 
units— the  Series  1.000  grams;  the  Ser  of  water  Is  the  liter  exactly). 
Indo  China  (French).  ,7apan.  Java,  Jugo  Slavia.  Juan-Fernandez. 
Kamerun.  Korea.  Kongo  (French),  Kongo  (Belgian),  Kongo  i  For- 
tu!?uese),  Khiva,  Kurd-slan,  Lithuania,  L,il>eria,  Luxemburg.  I,om- 
hok.  Marshall  I.sles.  Mayottc  d-Ycnch),  Madagascar.  Miquelon. 
Manchuria.  Mongolia.  Mesopotamia.  Alexico  1856.  Morocco.  Mo- 
ravia. Mo.}tenegro,  Mauritius,  Monte  Carlo,  Martinique,  Madura. 
.Molucas,  Macao,  Madeira,  Malay  States,  Xamaland,  Norway.  New 
Guinea.  Nicaragua.  New  Caledonia.  Nigeria.  Newfoundland.  Oro 
(Spanish),  Odrar,  Peru,  Poland,  Palestine,  Paraguay.  I'atagonla. 
Panama,  Porto  Rico,  Portugal,  Pescadores.  Russia.  RutheniH. 
Rhodes,  Reunion,  Revleres-du-Sud,  Rumania.  Silu-rla.  Salvador 
San  DomiLSo,  Serbia,  Spain,  Switzerland  IS7.5.  Samoa.  Samoa 
(German).  Samos.  Sardinia,  Sicily,  Slam,  Sumatra.  St.  Luoi;i. 
Smyrna,  Syria.  St.  Pierre.  Sahara.  Senegal,  Senegambia.  Somali. 
Somali  (Italian).  -Straits  .S.ttlements.  Tonquin.  Tripoli.  Tunis 
(French).  Tunis  (Italian),  Timor  Islands,  Turke.v,  Turkestan,  Tibet, 
Treblzond,  United  South  Africa.  Uruguay  1862,  Ukrania,  Venezuela. 
Virgin   Islands,   \V.  Africa  (French). 

Why  Research  Training  Develops 
Successful  Executives 

In  a  recent  editorial  article  we  discussed  briefiy  the  de- 
sirability of  training  engineering  students  in  research,  our 
argument  being  that  such  training  not  only  inspires  th' 
student  as  no  other  training  does,  but  develops  the  habit  '.i 
searching  for  information  and  of  putting  the  information 
to  use.  -  In  addition  to  these  merits,  research  training  leads 
ultimately  to  a  higher  standing  of  engineers  in  the  eyes  of 
employers,  and  thus  to  higher  remuneration. 

In  a  recent  paper  by  a  British  educator  this  last  namt^fl 
advantage  of  research  training  was  strongly  emphasized. 
The  writer  pointed  out  that  the  research  students  of  Ger- 
man universities  had  been  able  not  only  to  secure  higher 
salaries  after  graduatioi>  than  ordinary  graduates  receive, 
but  also  had  risen  to  higher  executive  positions.  He  attrib- 
uted the  phenomenal  pre-war  growth  of  Germany's  manufac- 
turing industries  to  the  research  training  that  so  many  or 
the  technical  students  had  received.  This  had  been  asserted 
many  times  before,  but  this  English  educator  brought  out 
the  rarely  considered  fact  that  research  training  leads  to 
high  executive  positions  more  often  than  does  techincal 
training  of  the  kind  common  in  Great  Britain,  and.  we  may 
add,  in  America. 

Young  men  are  naturally  fond  of  exploring  new  lands.    By 
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givln;;  them  research  problems  to  solve,  their  Instinct  for 
exploration  H  aroused  and  (hey  work  with  an  enthusiasm 
that  seldom  is  seen  when  they  are  fiigaged  In  solving  the 
old,  set  problems  of  the  text  books.  Knthusla.sm  for  study, 
an  every  educator  will  admit,  Is  the  meat  desideratum.  In- 
deed, it  may  be  said  to  be  the  ultimate  goal  of  all  formal 
education.  But  to  be  of  greatest  utility,  enthusiasm  for 
study  must  become  habitual.  It  must  not  be  of  the  kind 
that  Is  kindled  only  in  the  presence  of  a  great  teacher.  It 
must  be  self-kindling  and  therefore  enduring.  This  sort  of 
enthusiasnj   is   the  product  of  research   training. 

Having  become  habituated  to  search  for  facts,  to  classlfv, 
to  analyze,  to  draw  inferences,  and  to  put  the  conclusions 
t»  useful  application,  the  research  graduate  enters  a  tech- 
nical career  wiih  delight.  But  if  he  is  directed  into  .1 
business  career,  his  delight  Is  apt  to  be  none  the  less,  for 
he  speedily  sees  that  all  mental  work  of  the  highest  order 
Involves  research.  There  is  not  less  call  for  exploratory 
study  in  business  than  in  professional  life.  Only  an  lit 
trained  man  Imagines  that  business  Is  necessarily  a  dull 
occupalion.  or  a  mere  money-grubbing  affair  Business.  Ilk" 
professional  work.  Is  exactly  what  the  individual  makes  11  to 
bt.  If  it  Is  approached  in  a  purely  routine  fashion.  It  will 
be  found   to  be  dull   and   uninteresting. 

If.  however,  it  Is  approached  as  if  it  were  a  scientific  prob- 
lem, or  rather  an  endless  procession  of  scientific  probleni-. 
then  business  becomes  as  great  a  "game"  as  the  most  In- 
teresting of   professional  problems. 

Training  in  research  serves  to  convert  every  dlfflculty  o"- 
troubli  iiito  a  problem  to  be  scientifically  solved.  It  makes 
old  things  new.  and  converts  life's  work  Into  a  perpetual  ex 
ploring  expedition.  Shall  we  wonder,  then,  that  German 
research  students  have  so  frequently  become  the  heads  of 
large  industrial  corporations? 


U.  S.  Loses  Lead  In  Buildinq  Ships. — Great  Britain  once 
again  is  the  leading  shipbuilding  nation.  Statistics  Issued 
by  Lloyd's  Register  of  Shipping  show  that  on  luly  1.  1920. 
there  was  under  construction  in  the  United  Kingdom  mor'' 
than  1.000.000  gross  tons  in  excess  of  the  July  1.  IHli'.  figure, 
while  all  other  eoimtries  combined,  exclusive  of  the  United 
States,  showed  an  Increase  of  more  than  400.000  tons.  Th-.' 
American  aggregate  of  3,874.000  tons  a  year  ago  has  now 
declined  to  2.10.">,000  tons.  Today,  therefore,  the  United 
Slates  is  building  1.472.000  tons  less  than  the  I'nited  King- 
dom. whereMs.  a  year  ago.  America  led  by  l.-ISO.OOO.  How 
the  United  Slates  and  the  United  Kingdom  have  stood  since 
the  period  of  the  armistice  in  relation  to  tonnage  of  all  types 
under  construction  Is  shown  by  the  following  table  glvln? 
the  totals  at  the  end  ot  each  quarter  In  gross  tons: 

United  Stnt^.i.  United  KInKiIoin. 

s»pt  to.  ism s..'i«2.ono  i.Tin.ftoo 

Tirr.  31.    i9i(i .1  R.i'^.nnn  l.nTS.nnn 

M»r  t\      I<>1S 4.ie,s  non  2.?"4.nOfi 

tune  ?.«.    1919 s.8"4.nn(i  2.52t.nnn 

S»pt  ?.i>,   1919 s.47n.onn  p.sis.nnn 

IVc.     ni.     1919 2  9RB  "Oft  2.994.00(1 

Mnr    rii.    is-'o 9."'\.(in»  ^.vu.non 

June    30.    1920 2.105.000  S.riTS.OOO 

Distribution  or  the  construction  of  steel  steamers  in  the  past 
two  quarters  has  been  as  follows,  In  gross  tons: 

.Tulv  1.  M.irrh  1. 

l"nli»<l    Klnc'Iom     S..=ir;s.251  n.. 179.731 

I'nited    Stntes    2.0.';2.91fi  2  41S.l.i« 

Othe--    countries    1.955.771  1.S94.SS0 

I'.  '..1         7.571.938  7.692.789 


377.000  Buildings  Erected  in  Larger  Cities  In  1919.— Ac- 
cording to  reports  received  by  the  U.  S.  Geological  Survey 
from  114  larger  cities  of  the  countrj-  the  number  of  build- 
ing permits  Issued  or  buildings  erected  In  these  cities  In 
1919  was  30!>.r>51.  as  compared  with  17.'5.63.t  in  191S.  an  in- 
crease of  !.■?.=>. 916.  or  7R  per  cent.  The  cost  of  operations  in 
1919  was  $1.130.S17..i91.  as  compared  with  $3f>9.232..'115  In 
1918.  an  increase  of  $761.56.5.276.  or  206  per  cent  If  the  op- 
erations in  the  remaining  cities  from  which  the  Geological 
Survey  usuallv  receives  statistics  of  building  operations 
show  a  proportionate  Increase,  the  number  of  permits  Issued 
or  buildings  erected  in  1919  was  about  377.000.  which  would 
cost  about  $1,300,000,000,  so  that  the  record  for  1919  was 
the  highest  yet  reached  In  the  building  Industries  In  theso 
cities  in  both  the  number  and  the  cost  of  operations.  The 
year  ot  the  next  highe.st  record  was  1916.  when  347.761  op- 
erations were  reported,  which  cost  $1,046,276,349. 


A  Code  of  Ethics  for  Engineers 

In  his  July  ;i  Issue   ilu-  edilor  u[   the   iliiiiut;  and   Seieiitlllc 
Press   makes   n   few   somewhat    pertinent    remarks   regardln.; 
the   sense   of   14   articles  of   the   tentative  draft  of  a  'code  of 
ethics."    prepared    by    a    special    eommlllee    of   the    American 
Society     or     Municipal      Kngineers      We    quote      from      the 
editi>rlal   as   follows:     "To   some   It   may    seem    futile    to   at- 
tempt to  improve  upon   the  familiar  set  of  ten  admonltlous 
that  were  first  promulgated  on   Mt.  SInal.  and   equally  so  to 
ttttompt  to  legislate  morals  into  people  either  by  imperial  or 
democratic  edict.     TTet,  It  a  formal   code  of  ethics  we  must 
have,  let  It  be  brief  and  to  the  point,     'ft'e  venture  the  opin- 
ion that  some  ot  the  articles  proposed  by  the  Mechanical  En 
gineers  are  of  too  little  Importance  and  that  some  are  either 
Inconsistent  or  not  clearly   expressed.     If  they   be   deleted  or 
revised  the  essential  parts  will  gain  emphasis,  and  the  value 
of  the  entire  code  will  be  Increased.     For  example.  Article  K 
reads:     'He    should    satisfy    himself    before    taking   over    the 
work  of  another  consulting  engineer  that  good  and  sufflclenr 
reasons  exist  for  the  change.'     There  can  be  but   one  'good 
and  sufllclent  reason'  for  a  change  other  than  the  voluntary 
resignation  of  the  first  engineer  himself.     That  reason  Is  the 
dissatisfaction  of  the  client  who  Is  presumablv   the  man  that 
foots    the   bills.     Few    mining   engineers    would   care   to   con- 
tinue In  the  capacity  of  consultant  to  a  company  that  wanted 
to  get  rid   of  them,  but   that    was   unable   to   do  so  because 
ethics,   or    etiquette,    would    prevent    another    engineer    from 
taking  up  the  work.     Why  engineer  No.  2  should  pass  judg 
ment  on  the  motives  of  the  employer  or  client  in  seeking  the 
services  of  another  consultant  Is  hard  to  see.  either  from  an 
ethical,    or    Irom    any    other   eodic    viewpoint.     Article    9    de- 
clares that  'He  must  base  all   reports  and  expert  testimon.v 
on  facts  or  upon  theories  founded  only  on  sound  engineering 
principles   and   experience.'     In    the   name   of  common    sense 
on  what   else  could  an  Intelligent  man  br.se  his  expert  opin 
Ion''     Indeed,   we   must   assume   thai   all    engineers   have   in- 
lelligence:   and  even  if  some  lack  it.  the  mere  fact  does  not 
make  them  guilty  of  any  breach  of  ethics.     Certainly  we  can- 
luit  .declare  'unethical.'  or  heretical,  one  group  of  engineer* 
because  their  conclusions  based  on  the  identical  set  of  facts 
diverge  widely  from  those  of  another  group.     Judged  by  that 
standard   every  lawsuit   Involving  expert   testimony  from   en- 
gineers would  produce  material  for  the  consideration  of  th° 
I  roposed  Standing  rommitlee  on  Professional  Condurt.    Arti- 
cle 10  reads:     'He  must  not  regard  as  his  own  any  Informn- 
tion  which  Is  not  common  knowledge  or  public  propertv,  but 
which   be  obtained  confidentially  from  his  client  or  while  en- 
gaged as  an  employe.     Tie  Is.  however,  justified  'n  using  such 
data  or  Information   in  his  own   private  practice  as  forminr 
part    of   his    professional    experience.'     These    two    Ideas    are 
perhaps   not    flatly    contradlctorv.    but    they    read    as    if   they 
were.     If   they   menn   anything   it    is   that   an   engineer   should 
not   publish  confidential  Information  obtained  during  the  per- 
formance of  his  professional  duty  without  the  consent  of  his 
fllent.     Next   is   Article   11.   which  savs  'He  should   do  everv- 
thlng   witliln   his   power   to   prevent   sensational,   exaggerated, 
or    unwarranted    statements    about    engineering    work    being 
made  through  the  public  press.     First  descriptions  of  new  In 
vent  ions,   processes,  etc.,  for  publication   should   br   furnished 
only  to   the   engineering   societies   or  to   the   technical   press.' 
In   view   of   the   proclivity   of   the   'public   press.'   which    pre- 
sumably refers  to  the  daily  newspapers,  to  gather  sensational 
and    exaggerated,    if   not    unwarranted,    statements,    the    engi- 
neer who  fulfilled  the  letter  of  this  mandate  would  have  little 
time  tor  his  professloanl  work.     .As  to  the  second  injunction, 
the  impress  of  a  spirit  kindred  to  our  own  Is  manlfesl.     We 
appreciate  the   motive,   and   are   duly   grateful;    but   Is   there 
any    essential    obligation    for    the    engineer    to    do    either    of 
these  things   In   order  to   be   'ethical'?     Would   the   failure  on 
his  part  to  do  either  be  a  reasonable  excuse  for  disciplinary 
action    on    the   part    ot   the    national    engineering    society    to 
which    he    happened    to    belong?     We    mention    these    things 
simply  to  illustrate  the  point   that   there  has  not  been  exer- 
cised  enough   care  and   discrimination   In   the  preparation   of 
what    Is   expected    to  be   an   enduring  code.     The   various   so- 
cletie."   may   well   formulate  a  statement   of  essential   princi- 
ples  governing   the   professional   conduct   of   their   members, 
but  they  should  take  time  to  decide  just  exactly  what  those 
principles  should  be.     The  Decalogue  was  written  on  stone." 
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Designof  Reinforced  Concrete  Slabs 
with  Saw-Tooth  Top 

By  J.  W.  PEARL. 

Having  failed  to  find  formulas  for  the  design  of  steps, 
stairs  or  grandstand  slabs  of  concrete  reinforced  trans- 
versely, in  many  publications  examined,  the  author  con- 
tributes the  method  developed  below  to  the  literature  upon 
that  special  subject. 

Standard  notation  will  be  used  where  it  will  apply  and 
other  symbols  used  are  as  shown  in  Fig.  1. 

The  compressive  stress  on  a  small  area.  oysx.  at  a  distance 
y.  above  the  neutral  will  be  f.JySx.y./kd  and  its  moment 
about  the  neutral  axis  will  be  fcjysxyVkd. 


Chart  for  Use  In   Design  of  Reinforced  Concrete  "Saw  Tooth"  Slab. 

On  a   narrow   strip   across   the  step   parallel   to   and    at   a 
height  y,  above  the  neutral  axis  the  stress 

b(kd  — y)  b{kd  — y) 

=  fc yjy    and    its    moment  =  fc y-5y 

hd  X  kd  hd  X  kd 

The  total  compressive  stress  in  the  concrete  then 

kil 


YlA  J    \ 


kd 


5y  =  f.  bkd-./6hd (1) 


The   moment   of   the   compressive    stress   in    the   concrete, 
with  reference  to  the  neutral  axis,  is 


hd  J 


y  — 


kd 


«y  =  fcbkdV12hd (2) 


Equations   (1)   and   (2)   are  exact  for  cases  in  which  kd  is 
equal  to  or  less  than  hd.  and  will  in  other  cases  in  ordinary 


practice  err  slightly  on  the  side  of  safety  when  hd  is  as- 
sumed to  be  equal  to  kd. 

The  total  tension  in  reinforcing  bars  =  Afs.  A  will  be 
taken  as  equal  to  p,  bd  and  Es  =  15  Ec  and  there  results — 
1  — k 

At,  =  15fc. .  pbd  =  f ,  bkd-/6hd ; (3) 

'^  ^ 

which  reduces  to  90  ph  (1  —  k)  =k'.  ■ 

It  will  now  be  convenient  to  use  the  ratio  of  kd  to  hd  -^ 

k  -r-  h  and  there  results — 

h             I  ■         T        ~,          h     y 
K  =  — 45p—  ±    \(     90p h   (    45p—     )    (4) 

k  ^  k        \  k      / 

By  substituting  rational  values  for  p  and  Vi>  in  equation 
(4)  the  values  of  k  as  given  in  table  and  chart  are  deter- 
mined. 

TABLE  OF  VALl'BS  OF  K. 
St.'Ol 

R<itio                            . Ratio  k  -=-  h , 

A-=-bd                             0.3         0.4         0.5         0.6  0.7  0.8  0.9  1.0 

.001    42         .375       .34         .32  .30  .28  .27  .26 

.0015 48         .44         .40         .375  .35  .33  .32  .31 

.002 53         .48         .44         .42  .39  .375  .36  .34 

.0025 57         .52         .48         .46  .43  .41  .39  .375 

.003    60         .55         .51         .48  .46  .44  .42  .40 

.0035 63         .58         .54         .51  .4S  .46  .44  .42 

.001    65         .60         .56         .53  .50  .48  .46  .44 

.0015 67         .62         .58         .55  .53  .50  .48  .46 

.005   69         .64         .60         .57  .54  .52  .50  .48 

.006   72         .67         .63         .60  .57  .55  .53  .51 

'107 66         .62  .60  .58  .56  .64 

.OO.S 65  .62  .60  .58  .56 

fl-oq 67  .64  .62  .60  .58 

.010   66  .64  .62  .60 

In  a  trial  section  for  a  stair  or  theater  floor  the  values  b 
and  hd  will  be  known  from  the  plans;  when  depth  d  is  as- 
sumed the  value  of  h  is  determined  and  by  readini;  along 
the  line  h  various  values  of  p  and  k  will  be  located  at  the 
common  point  of  intersection  of  lines  p.  k  and  h. 

For  every  point  selected  the  approximate  unit  stresses  in 
concrete  and  steel  may  be  read  at  the  top  and  bottom  of  the 
chart  and  the  moment  of  resistance  determined  in  the  usual 
manner. 

For  cases  requiring  exact  results,  either  two  of  the  three 
functions  p.  k.  h.  may  be  selected  from  the  chart  and  sub- 
stituted in  equation  (4)  and  the  result  determined  to  as 
many  decimal  places  as  desired. 

A  word  of  caution  is  necessary.     Novices  but  partially  in- 
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formed  on  Ihe  theory  of  reinforced  concrete  and  the  internal 
stresses  in  this  valuable  but  complex  nmleriul  should  not 
attempt  to  or  he  permitted  to  deslsu  work  from  this  chart 

Systems   of    Monolithic    Concrete 
House  Constructit)n 

As  a  l>''i''  "I  "^  rei<oi(  al  iho  l.i^l  -.MutiT  s  national  con- 
ference on  Concrete  House  Construction  the  committee  on 
moiioMihic  concrete  houses  submitted  a  description  of  va- 
rious systems  of  molds  used  in  conslruithiK  this  type  of 
buililins.  The  matter  following  has  b.-.n  taken  from  tho 
rtc>  nlly  issued   Proceedings  of  the  Conference. 

Lambie  System.— Lambie  forms  are  inimufactured  from  6- 
In  shipbuilding  channels  and  standard  ;i  in  channels  of  va- 
rious lengths  together  with  liner  angles,  released  plates,  in- 
itlde  and  outside  corners,  collapsible  tloor  forms  and  bell 
course. 

The  standard  channel  units  are  7  ft.  C.  in.  long,  punched 
on  flanges  and  on  ends  so  that  they  can  be  clipped  togelhe;- 
In  a  horizontal  or  vertical  position.  Any  dimension  In  mul- 
ll'les  of  :!  in.  can  be  obtained  by  combining  O.-in.  and  9-ln. 
nults.  Height  of  ceiling  in  multiples  of  .■?  in.  can  be  obtained 
ty  using  the  units  vertically   and  horizontally   and  opening; 


ISOMETRIC  VIEW 
OF  S-CHANN£L 
UNIT 


Belt  course 


and  aligned.  The  plates  may  be  left  off  while  relnforcins 
steel  is  being  placed  or  they  may  be  removed  at  any  point 
to  give  access  to  the  forms  for  cleaning  or  other  purposes. 
Floors  and  roof  slabs  are  constructed  by  using  the  same 
etiuipment  as  for  walls. 

These  forms  can  he  erected  with  any  labor  available,  as 
skilled  labor  is  not  required.  No  cutting  or  fitting  is  done. 
Forms  are  automatically  spaced  by  the  liners.  All  fasten- 
ings are  of  a  (|ulck  acting  wedge  type  which  requires  only 
driving  up  the  wedge  with  a  hammer. 


Htt^hoJa  Hols  ^ 

e  on  cenrers-.-^  1 


^ 


vv«^4 


and  weaq»d  to  upright 


ISOMLTRIC  VIEW 


eel  Plates 
^  ^od  bccltinq 

\ 
?mp  in  position 
ocuring  forms.-  ' 
;  randard  spoc'^q 
iv  on  cer '. 


ij 


^ 


"-^jA     Clomp  removed 


Clamp  moved   ''•    \     , 

up  in  keyhole  slot  ami'  lurried 

to  permit  remaking  forms. 


H 


1 


Special  inside  and 
outside  corner  uprights 
X  clomps  ,'    I 


Plates  removed 
leaving  uprights 
to  support  r/all  y 


^evergs-o' 
Wofheight 


u 


-I 


No 


Standard  spacing  of  uprights  s-3' 
Standard  plates  to'  x  io'with 
PLAN  end  plates  to  suit 

Hydraulic   Steel   Craft   System;    Details   of    Forms. 

part    is    heavier   than    one-man   size.      With    one   set   of 


TYPICAL   WALL  SECTION 
Lambie    System;    Details    of    Form    Units. 

for  doors  and  windows  can  be  made  at  any  point  and  of  any 
size.  Porches  and  aroaways  are  formed  with  the  body  of  the 
house. 

The  Individual  channel  units  are  secured  to  each  other 
with  clips  and  wedges.  A  special  angle-iron  liner  is  then  In- 
serted in  the  notches  in  the  channel  iron  to  insure  a  perfectly 
straight  surface.  At  the  same  time  as  the  wall  forms  are 
erected  the  forms  for  the  floor  or  roof  above  are  put  in  place. 
Then  both  side  walls  and  floors  are  cast.  When  the  form-; 
for  the  basrment  are  erected  their  tops  are  attached  to  :• 
.'pecin!  member  called  the  belt  course,  which  holds  the 
forms  in  place,  and  3 re  cross-braced  by  steel  rods  extending 
from  one  side  of  the  house  to  the  other.  These  rods  remain 
in  place  after  floors  are  cast  and  serve  as  reinforcing  for  the 
floor.  The  belt  course  is  also  placed  at  the  second  story 
floor  line  and  forms  used  for  first  floor  are  used  through- 
out the  building  by  raising  them  from  story  to  storv.  The 
,  regular  channel  units  are  used  for  forming  the  floors. 

Hydraulic   Steelcraft   Forms. — These   forms   consist   of  light 
pressed    steel    I'-shapod    vertical    liners    and    horizontal    ribs 
I  -supporting  steel   form  plates  backed  with  wood.     The  edges 
'  of  the  wood  backine  are  clad  with  light  steel  plates.     Key- 
bole  slrts  in  the  back  of  the  vertical  lines  enable  the  horizon- 
tal ribs  to  be  clamped  on  by  means  of  a  key.  wedge  and  C- 
clamp. 
In   erection,  the   fr'tni'^work  of  ribs   and   liners   is  erected 

(29 


forms  an  ordinary  2-story  6-room  house  with  basement  can 
be  erected  at  the  rate  of  one  house  every  8  working  days. 

The  Schub  System. — The  Schub  system  consists  of  plu- 
rality of  metal  plates,  generally  square  in  form.  These  plates 
are  flanged  on  all  outer  edges  with  angle-irons.  To  accom- 
modate variations  in  length  of  structures,  shorter  plates  are 
used,  these  being  of  the  same  height  and  construction  as  the 
common  square  molds.  By  setting  these  short  plates  or 
n:olds  on  edge  varying  heights  can  be  obtained. 

Flanges  have  two  holes  on  each  side,  one  located  near 
each  corner,  matching  corresponding  holes  In  adjoining 
plates.    Through  any  pair  of  holes  the  pin  of  a  lever  bandied 
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Schub   System:    Details   of   Forms. 

V-sIotted  clamp  Is  Inserted  and  when  the  handle  is  pushed 
down,  the  flanges  of  adjoining  plates  or  molds  are  drawn 
tightly  and  firmly  together  within  the  V-sIot  of  the  clamp. 

Sleeves,  short  lengths  of  pipe,  slightly  less  than  the  widtii 
of  the  finished  wall  in  length,  are  used  to  separate  the  inner 
and  outer  molds  and  al.so  permit  bolts  or  rods  to  pass 
through  for  drawing  the  forms  together.  A  cone-shaped 
washer  is  placed  at  each  end  of  the  sleeve,  thus  increasin:? 
the   leneth    to   the    exact    width    of   wall    desired       At    the   COm- 
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mon  corner  o(  four  mold  plates  the  bolt  is  inserted  between 
the  rounded  corners  of  the  plates  through  the  sleeve  and 
clamping-washers  placed  on  each  end  of  these  bolts.  When 
the  top  tier  of  forms  is  reached  a  loosely  placed  ll-shaped 
washer  is  placed  over  the  end  of  each  rod  which  locks  or 
clamps  the  tour  plates  together  at  the  corner. 

^\■hen  forms  are  removed,  the  washers  on  the  ends  of  the 
sleeves  are  pried  out  and  the  holes  filled  with  roinent  mor- 
tar. When  adapting  plates  to  corner  construction  an  angle 
iron  is  placed  or  fastened  to  the  edge  of  the  common  squar.? 
plate,  thus  turnin,:;  the  plate  at  right  angles. 

The  Fellgren  System.— In  the  Fellgren  system  a  frame- 
v,ork  is  erected  as  for  the  ordinary  frame  construction. 
Studs  are  grooved  on  the  4-in.  face  and  properly  spaced  for 
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the  stairs,  floors  and  roof,  the  cornice,  brackets  ami  other 
ornamental   work. 

The  forms  are  kept  from  bulging  by  means  of  iron  bars 
which  extend  through  forms  and  wall.  Wooden  separators 
are  placed  between  the  inside  faces  of  the  forms,  so  that  the 
entire  form  structure  is  absolutely  rigid  before  any  concrets 
is  placed. 

AH  reinforcing  steel  is  placed  in  the  form  before  the  house 
is  cast.  The  vent  and  soil  pipes,  electric  conduits,  metal 
Hue  lining  for  the  chimneys,  window  frames,  door  bucks, 
furring  strips,  nailing  blocks,  etc.,  are  also  set  in  place  be- 
fore the  concrete  is  cast. 

The  concrete  is  placed  throii.eh  window  or  door  openings 
on  the  lower  stor\',  thus  eliminating  the  danger  of  separation 
of  the  aggregate  from  the  cement,  which  might  occur  if  the 
concrete  for  the  entire  house  were  placed  from  the  roof. 

Metaforms  System. — The  .Metaforms  system  of  forms  is 
based  on  a  24-in.  square,  light  metal  unit.  Special  units  of 
dimensions  traded  down  every  2  in.  to  a  2-in.  plate  permit 
the  construction  of  walls  of  any  multiple  of  2  in.  in  length, 
and  one  special  ?,m.  plate  used  in  conjunction  with  these  en- 
ables a  wall  to  be  built  any  odd  number  of  inches  in  length. 

The  unit  consists  of  a  galvanized  iron  sheet  with  a  1-in.  by 
lin.  angle  riveted  to  all  sides,  and  an  additional  angle  acros.* 
the  middle  of  the  plate  to  act  as  a  stiffener.  The  top  and 
bottom  angles  are  provided  with  holes  opposite  each  other, 
in  which  spikes  are  dropped  to  maintain  vertical  alignment. 
On  each  side  of  the  side  angles  there  are  small  pins  project- 
ing ',4  in.,  near  the  top  and  bottom,  which  fit  into  correspond- 
ing holes  in  the  angle  of  the  adjoining  unit,  thus  maintain- 
ing horizontal  alignment.  One  of  the  side  angles  has  pinned 
to  it  two  malleable  iron  clamps  which  clamp  the  flanges  of 
adjoining  units  securely  together.  These  units  are  wired  in 
a  manner  similar  to  wood  forms,  holes  being  provided  in  tha 
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furring  for  lath.  The  grooves  anchor  the  studs  into  the  con- 
crete and  also  support  the  inner  mold  boards,  which  occupy 
the  space  between  studs.  These  mold  boards  are  about 
square  in  shape  and  are  held  at  any  desired  height  by  latches 
fitting  into  the  grooves  in  the  studs.  The  outer  forms  are 
built  of  1-in.  lumber  connected  so  as  to  form  units  by  two 
stringers.  These  units  are  about  2  ft.  in  height  and  any 
desired  length,  and  are  fastened  to  the  studding  and  held  at 
proper  distance  by  lag  screws  and  separators.  After  any 
layer  of  concrete  has  been  placed  and  has  become  suffi- 
rlFntly  hard,  the  lag  screws  are  removed  and  the  outer 
forms  moved  to  the  position  immediately  above.  The  holes 
made  by  the  lag  screws  are  filled  with  cement  mortar  when 
forms  are  removed.  The  walls  are  generally  about  6  in. 
thick  and  l'^  In.  of  the  studs  extends  beyond  the  concrete 
on  the  inside  face  of  the  wall.  This  provides  an  air  space 
between  the  concrete  wall  and  the  lath-aiid-plaster,  which 
serves  as  insulation.  The  exterior  surface  of  the  concrete 
walls  can  be  finished  in  any  manner  desired.  In  this  system 
concrete  work  has  so  far  been  confined  to  wall  construc- 
tion, but  the  inventor.  C.  W.  Fellgren.  has  developed  the  sys- 
tem for  use  in  constructing  floors  and  roofs. 

Ingersoll  System, — This  method  is  more  particularly  adapt- 
ed to  industrial  houses  where  several  units  of  similar  de- 
sign and  plan  are  to  be  built.  These  might  be  called  stand- 
ardized houses.  Footings  and  basement  floor  are  placed  in 
one  operation,  after  which  form  work  for  the  entire  house  is 
erected  at  one  time  and  the  house  is  completely  oast  during 
one  operation. 

An  Interior  rigid  framework  for  the  two  stories  is  first 
erected.  This  framework  consists  of  columns  continuous 
throughout  all  stories  and  held  in  their  positions  rigidly  by 
trusse."!.  On  the  supporting  framework  are  hung  the  forms 
which  mold  the  concrete  of  the  outside  and  partition  walls, 
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plates  lor  that  purpose.  Stay  rods,  adjustable  to  the  thick- 
ness of  the  wall,  hold  the  plates  apart. 

A  1-in.  angle  with  clamps  is  provided  for  outside  corner;! 
of  the  wall.  The  inside  corner  connection  is  a  2-in.  angle 
having  smaller  angles  riveted  to  the  extremities  of  the  legs. 
\  hinged  corner  with  clamps  can  be  used  for  non-rectangular 
buildings  or  bay  windows. 

Morrill  System.-The  standard  Morrill  form  unit  is  a  plate 
24  in  square,  weighing  about  :;o  lb.  Another  size  is  an  ob- 
long plate  16  in.  by  4S  in.  Plates  are  punched  from  the  sheet 
and  flanged  by  pressing  in  a  die.  The  plates  are  secured  to- 
gether, flange  to  flange,  with  clips  and  steel  wedges. 
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Spacers  auj  wedges  secure  the  iwo  faces  o(  Ihe  forms  rig 
Idly  in  place.  To  avoid  the  use  of  special  dimension  plate<» 
to  fit  different  size  buildings,  the  corii*r  plates  lap  by.  thua 
olit.iinini;  .uiv  dimensions  desired. 

may  be  used  In  four  dlfTcrent  ways,  accordin,; 
to  be  done: 
1.  The  plates  may  be  set  up  story  hlph  and  the  entire  stor-- 
cast  at  one  operation. 

■.*.  The  two-tier  "swlngup"  method  luav  bo  employed. 
.    The  one-tier  "nioveforward"   me!l\i>il   nm.i    be  used. 
I    For  the   small  job.  the  two-molil     sunigforward"  outfit 
most  suitable. 

The  first  method  allows  the  cnstint;  of  an  entire  story  of 
.:  house  in  one  day.  using  the  forms  threi-  times  on  a  2-8tory 
house.  The  second  utilizes  a  smaller  enuipment.  and  the 
»all.-<  for  the  average  two-story  cottage  lake  one  week,  using 
the  forms  nine  times  to  construct  courses  li",  in.  high.  The 
third— the  one-tier  "move-forward"  outfit  reciuires  <mly  t 
few  pairs  of  plates,  and  It  is  possible  on  ;i  development  to 
have  from  10  to  20  houses  going  on  at  thr-  same  time. 

In  the  two-tier  "swlngup"  method,  the  upper  and  lower  tiers 
of  plates,  both  Inside  and  out.  are  secured  together  In  multi- 
ples of  10  to  15.  These  two  tiers  of  plates  are  connected  from 
ihelr  center  points  by  hinge  arms.  The  two  tiers  of  plates 
are  set  up  on  the  foundation  and  filled  with  concrete  and  al 
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Blaw-Knox  Forms.— HIawKnox  forms  consist  of  standard 
sheet  metal  panels  two  feet  sijuare.  reinforced  with  steel 
angles  ou  all  four  sides  and  diagonally.  Fractional  panels, 
lap  and  corner  panels  are  used  for  adjusting  the  form  to  vari- 
ous wall  dimensions  and  thicknesses. 
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lowed  to  set  a  few  hours.  The  lower  tier  is  released  by  driv- 
InK  out  locking  wedges.  This  allows  tho  plates  to  hang  free 
Knd  to  swing  up.  revolving  through  a  half  circle  on  the  hingo 
arms  connecting  the  centers  of  the  pairs  of  plates. 

In  this  way  from  40  to  60  sq.  ft.  of  wall  form  is  set  in  one 

peration.  and  the  pl.Ttes  are  swung  up.  tier  after  tier,  until 

he  top  of  the  wall  Is  reached.     Then  the  connecting  wedge-i 

are  driven  out  and  the  plates  are  ready  to  move  to  the  next 

Job. 

By  the  "swing-up"  method,  three  men  can  raise  and  set  in 
place  GO  sq.  ft.  of  form  in  less  than  three  mlnule.s. 

In  using  the  one-tier  "move-forward"  method,  a  few  pairs  of 
flanged  plates  are  set  up  where  the  wall  is  to  be  molded. 
When  the  molds  have  been  filled  with  a  "quaky"  mix.  the  first 
molds  filled  can  be  removed  and  passed  forward  to  a  new 
position  along  the  wall. 

Th"^  two-mold  "swing-forward"  method  employs  tho  small- 
est of  the  Morrill  Wall  Molding  outfits.  By  this  method.  th>> 
wall  is  molded  in  place  block  by  clock.  The  concrete  must 
be  stilT  enough  to  stand  alone  so  that  the  side  plates  may  be 
stripped  at  once  or  some  delay  must  be  allowed  for  the  con- 
I  rete  to  harden  sufficiently  to  stand.  With  this  outfit  corner 
angle  rod?  are  used  to  keep  the  wall  str::ight  and  plumb.  The 
outfit  can  be  carried  on  a  wheelbarrow. 
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Morrill  System:   Details  Showing  Application  of  Forms. 

In  assembling,  the  forms  are  secured  to  each  other  by 
means  of  wedge  keys  that  are  interchangeable  and  are  slotted. 
The  wedges  are  inserted  in  holes  in  the  form  flanges  and  a 
second  wedge  is  driven  into  the  slot  of  the  first  wedge,  lock- 
ing the  forms  securely.    When  forms  are  to  be'  shifted   by 
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Blaw-Knox  System;   Details  of  Forms  and  Methods  of  Assembling. 

Panels. 

hand  they  are  usually  assembled  in  single  courses  2  ft.  high 

(the  height  of  panels  I   In  units  containing  not  more  than  24 

sq.  ft.  of  surface.     The  forms  are  then  fastened  to  horizontal 

liners  ordinarily  11  ft.  6  In.  long. 
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The  horizontal  liner  is  attached  to  the  forms  by  means  uf 
small  plates  slotted  to  take  the  leg  of  angle  liner.  These 
plates  have  an  integral  latch  piece  which  is  inserted  in  cor- 
responding nange  slots  in  the  form  panels.  When  horizontal 
angle  liner  is  placed  in  the  slot  in  the  plates  the  latch  piece 
is  drawn  up  tightly  and  liner  is  made  secure  with  wedge  key. 
The  forms  are  now  securely  fastened  and  aligned. 

Two  to  five  courses  of  assembled  sets  can  be  used  by  spac- 
ing one  above  the  other,  and  these  are  joined  by  means  of 
vertical  liners  placed  6  to  S  ft.  centers,  which  are  fastened 
to  the  horizontal  liners  by  means  of  plates  similar  in  princi- 
ple to  those  described. 

■Where  a  large  amount  of  concrete  is  to  be  placed  at  one 
time  wire  ties  are  used  to  prevent  spreading.  WTien  using 
single  tier  forms,  clamps  are  used  at  top  of  forms  to  prevent 
spreading  of  forms. 

Specially  designed  sheet  metal  forms  are  best  adapted  to 
floor  and   roof  construction. 


Breaking  Up  Concrete   Foundations  with 
Dynamite 

In  enlarging  the  power  plant  of  ihe  International  Corpo- 
ration of  Mulberry.  Fla.,  some  heavy  concrete  foundations 
for  boilers  and  a  ITo-ft.  stack  were  installed.  After  the  con- 
crete had  been  allowed  to  set  for  about  four  weeks  it  was 
found  that  the  boiler  foundations  had  soft  spots  in  them. 
and  accordingly  it  was  decided  to  tear  out  the  concrete  an.l 
rebuild.  The  stack  foundation  also  was  condemned.  The 
narrow  boiler  foundation  walls  were  easily  removed  but  the 
stack  foundation  was  a  more  difficult  problem.  This  founda- 
tion was  of  concrete  7  ft.  deep,  and  poured  in  three  runs. 
The  bottom  was  22  ft.  in  diameter,  second  pouring  17%  ft., 
and  third  or  top  pouring  16  ft.  It  was  proposed  to  blast  out 
the  concrete  with  dynamite,  but  great  care  had  to  be  taken 
in  doing  this  as  within  .=>0  ft.  of  the  foundation  there  was  a 
million  dollar  Diesel  power  plant  and  1.5  ft.  away  a  $20,000 
lioist.  which  could  not  be  moved.  New  boilers  and  their 
fittings  also  were  scattered   around. 

Holes  were  drilled  30  in.  deep  and  ?.0  in.  apart  (staggered) 
for  the  first  blast.  This  depth  took  holes  just  2  in.  beloM- 
level  of  last  pouring.  These  holes  were  loaded  with  %  lb. 
of  40  per  cent  straight  dynamite  and  fired  electrically. 
Straight  dynamite  was  used  on  account  of  its  quicker  action 
so  as  to  get  this  splitting  between  layers  and  between  holes. 

Excellent  results  were  obtained  from  this  shot,  the  con- 
crete breaking  in  blocks  on  the  2-ft.  4-in.  level  and  between 
holes  and  was  easily  lifted  out  with  the  steam  hoist.  The 
second  holes  were  drilled  3  ft.  apart  and  3  ft.  deep  (stag- 
gered). The  depth  of  these  holes  was  increased  so  as  t') 
penetrate  the  first  layer  6  or  S  in.,  to  get  a  shattering  effect 
on  this  bottom  layer  to  as  .great  a  depth  as  possible  with- 
out breaking  through.  The  blast  broke  the  second  layer 
nicely  and  shattered  the  bottom  layer  to  about  half  its 
depth. 

Before  each  blast  was  fired,  the  foundation  was  carefullv 
covered  with  heavy  timbers  and  these  anchored  with  rail- 
road ties  to  prevent  any  of  tb<>  Vihivtixl  material  from  get- 
ting away. 

Ship  Building  In  United  States. — On  .luly  1.  according  to 
Lloyd's  Register  of  Shipping,  ?,r,(i  steel  steamers  were  under 
way  in  America,  representing  an  average  per  ship  of  .5,600 
crns.<  tnns.  as  against  4.012  tons  for  the  SS8  British  vessels 
I  ■!  _'  ■ '.  tons  for  the  65.5  building  for  the  rest  of  the  world. 
(Jill;.  i;;'.ii00  tons  of  wooden  vessels  are  now  being  built  in 
this  country.  A  year  ago  420.000  tons  were  under  construc- 
tion here.  More  than  97  per  cent  of  the  American  total  now 
building  Is  steel  steamers.  The  following  table  shows  th° 
distribution  by  districts  in  gross  tons  for  the  quarter  just 
ended  and  the  previous  one: 


Atlantic    roast 
<'l'ilf    ports 
Orpat    Lakeo 
P.-jclflc    Coast 

Total     


.Tulvl. 

1.3n2.7.')0 

1S1.S41 

95.201 

423.124 


March  1. 

1.BS.5.R27 
Isn.TOS 
173.375 
478.163 


2,052.niB         2.418.i:i<! 


Convicts  to  Build  Their  Prison. — ronvlct  labor  will  be 
used  in  the  construction  of  a  $250,000  state  prison  to  be 
pTMrrrri  at  Speigner,  Ala. 
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Construction  Methods    for    Rapid 

Renewal  of  Tennessee  Bridge 

of  Southern  Ry. 

A  hurry-up  job  of  bridge  construction  on  the  Southern  Ry. 
at  Chattanooga.  Tenn.,  was  recently  brought  to  a  successful 
conclusion.  The  old  spans  were  condemned  by  engineers  of 
the  V.  S.  Railroad  Administration  and  an  unusual  amoimt  of 
detouring  was  necessary  in  order  that  traftic  might  be  han- 
dled successfully.  The  following  details  are  abstracted  from 
Railway  Age  of  April  9.  1920. 

The  Old  Bridge  and  Scheme  of  Renewal. — The  old  Tennes 
see  River  bridge  was  built  in  1s7S  for  single  track  and  con- 
sisted of  six  through.  Whipple  truss  spans  210  ft.  long,  one 
through  span  261  ft.,  and  one  through  swing  span  of  2S3  ft., 
all  measured  center  to  center  of  piers.  The  elevation  of  th» 
base  of  rail  was  6,5  ft.  above  low  water  level  in  the  river,  but 
only  about  11  ft.  above  the  maximum  recorded  high  water. 
The  ground  level  adjacent  to  the  river,  more  especially  on  the 
south  bank,  is  relatively  low.  so  that  long  approach  embanU- 
ments  were  necessary.  The  substructure  consisted  of  high 
stone    masonry    piers    and    T-abtilments.     Owing   to   the   fact 


View  of   Old   Span   on    Rebuilt   Piers. 

that  the  river  bottom  is  bare  rock,  or  rock  covered  with  a 
relatively  thin  blanket  of  loose  stone,  clay  and  gravel,  nearly 
all  of  the  old  piers  were  placed  directly  on  the  rock  bottom. 

The  renewal  of  this  bridge  to  provide  'for  modern  train 
loads  and  double  track  was  undertaken  in  1916.  It  was  de- 
cided to  replace  six  of  the  old  210-ft.  fixed  spans  by  new  ones 
of  the  same  length,  move  the  channel  opening  northward 
about  260  ft.,  so  as  to  occupy  the  position  of  the  old  261-fi. 
span  and  a  part  of  the  old  north  channel  opening,  and,  in 
place  of  a  draw  span,  provide  a  vertical  lift  spai\  with  a  chan- 
nel opening  of  300  ft.  clear  width  and  arranged  to  raise  suf- 
ficiently to  give  a  vertical  clearance  of  50  ft.  above  high 
water.  This  involved  provision  for  a  new  230-ft.  fixed  span 
south  of  the  lift  span.  It  also  required  the  widening  of  the 
two  abutments  and  piers  4.  5.  6.  7,  and  8  to  accommodate  the 
double-track  superstructure,  in  addition  to  the  construction 
of  a  new  pier  to  carry  the  south  end  of  the  new  lift  span. 

Work  was  prosecuted  along  this  line  during  1916  and  part 
of  1917.  The  new  pier  was  built  and  the  old  ones  jacketed 
and  extended  and  the  abutments  were  widened  by  changing 
them  into  reinforced  concrete  counterfort  wing  abutments. 
Progress  on  the  superstructure  was  carried  to  the  point  of 
fabricating  and  erecting  the  300-ft.  lift  span,  but  omitting 
the  (devating  towers  and  machinery.  To  provide  room  for 
this  span  it  was  necessary  to  cut  off  about  53  ft.  from  the 
north  end  of  the  old  draw  span,  provide  a  counterbalance  and 
continue  the  span  in  operation  in  that  shape  With  the  bridge 
in  (his  condition,  work  was  suspended  in  1917  on  account  of 
the  war  and  nothing  further  was  done  until  the  structure  was 
ordered  otit  of  service  in  August.  1919. 

Rapid  Construction  Imperative. — The  emergency  brought 
about  by  Ihe  order  of  the  Railroad  Administration  called  for  a 
construction  program  that  would  insure  the  restoration  of 
this  river  crossing  at  the  earliest  ^)ossible  date.  Aside  from 
the  interference  with  traffic.  Ihe  recurrence  of  hign  water  in 
the  Tennessee  River  each  winter  made  it  necessary  to  insti- 
tute a  plan  that  would  insure  the  completion  of  the  substruc- 
ture work  before   cold   weather.     After  making  estimates  of 
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ihe  lime  necf-s.-iary  to  fabricate  and  erect  the  truss  Rtiann  re- 
quired for  the  adoption  plan  and  takum  into  account  th»>  fact 
that  the  erection  falsework  would  be  In  use  Just  at  the  tlm« 
when  the  danger  of  high  water  was  the  greatest,  it  was  de- 
cided to  make  radical  changes  in  the  plans  for  the  bridge. 
In  place  of  the  truss  spans  it  was  decided  to  provide  deck 
plate  girder  spans,  consisting,  in  general,  of  two  looft.  girders 
for  each  of  the  210-ft.  truss  spans  and  two  115-ft.  girders  for 
the  2S0-ft.  truss  span.  This  required  the  construction  of  six 
additional  inlennediatf  piers  and  the  raising  of  the  entire  sub- 
structure, since  the  substitution  of  ileek  plate  girders  for  the 


After  the  lop  of  the  concrete  had  been  brought  to  within 
two  feet  of  low  water  level,  forms  were  erected  and  the  rest 
of  the  concrete  iwured  inside  these.  As  all  of  the  new  piers 
arc  of  the  same  dimensions  from  the  top  to  the  cofferdam 
level,  the  forms,  which  were  built  in  portable  horizontal  sec- 
tlous,  could  be  readily  re-used  on  the  several  piers  since  tho 
form  section  built  for  use  at  a  given  elevation  on  one  pier 
would  fit  the  same  elevation  on  any  other.  The  concreting  In 
the  forms  was  carried  on  In  exactly  the  same  way  as  for  the 
portion  that  was  deposited  under  water  except  that  the  hot 
torn  dump  bucket  was  eliminated.     In  other  words,  the  spont 
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General    Elevation    and    Plan    of    Bridge    as    Rebuilt. 


througli  truss  spans  made  it  necessary  to  raise  the  track 
grade  by  5.62  ft.  to  meet  the  requirements  of  the  War  Depart- 
ment. 

One  effect  of  this  was  to  require  llie  embankment  aiv 
pronches  to  the  bridge  to  be  raised,  the  elevation  at  the  north 
end  being  carried  back  ;!,400  ft.  and  requiring  the  placing  of 
65.000  cu.  yd.  of  filling  and  that  on  the  south  end  going  back 
J,700  ft.  with  the  use  of  115,000  cu.  yd.  of  additional  embank- 
ment material. 

Foundation  Work. — New  Pier  6-.^  was  placed  on  45  Ray- 
mond concrete  piles  with  about  24  to  30  ft.  penetration,  their 
tops  being  embedded  in  a  reinforced  concrete  footing  slab  4 
ft.  thick.  The  other  five  new  piers  were  carried  to  rock. 
Piers  2-A  to  .">-A.  inclusive,  were  located  directly  in,  or  close 
to,  open  water,  with  the  depth  of  water  running  up  to  about 
23  ft.,  so  that  the  construction  and  sinking  of  cofferdams  or 
open  caissons,  which  would  have  permitted  excavation  and 
concreting  in  the  dry.  would  have  constituted  a  difficult  piece 
of  work  that  would  unquestionably  have  extended  long  into 
the  high  water  season.  As  a  consequence,  it  was  decided  to 
adopt  the  more  expeditious  plan  of  placing  the  concrete  under 
water  since  the  cofferdams  or  underwater  forms  required  for 
this  procedure  could  be  built  in  much  less  time  than  puddled 
cofferdams. 

To  this  end  the  material  overlying  the  rock  at  the  site  of 
each  pier  was  removed  with  an  orange-peel  bucket,  handled 
by  a  stiff-leg  derrick  mounted  on  a  scow,  the  spoil  being 
dumped  back  into  the  river  at  point  within  reach  of  the  swing 
of  the  boom.  On  Ihe  rock  surface  thus  prepared,  a  cofferdam 
16.5  ft  by  40  ft.  in  plan  was  floated  into  position  pnd  sunk  bv 
weighting  it  with  steel  rails.  This  was  composed  of  a  single 
thickness  of  12-ln.  by  12-in.  timbers  placed  horizontally  and 
drifted  together.  It  was  stiffened  by  other  12-in.  by  12-in 
pieces  placed  vertically  inside  the  walls  at  the  corners  and  at 
Intervals  betwefn.  To  take  care  of  any  irrregularitles  In  th"- 
rock  surface,  sheet  piling  was  driven  inside  the  walls  at  places 
where  the  bottom  of  the  cofferdam  walls  was  not  in  contact 
with  rock.  The  condition  of  the  bottom  and  the  position  of 
the  cofferdam  with  respect  to  the  rock  was  carefully  checked 
by  a  diver.  As  a  further  precaution,  the  outside  of  the  open 
caisson  was  banked  with  the  excavated  material  which  was 
re-deposited  against  it  by  the  grab  bucket  from  the  spoil 
plies.  Bffore  placing  anv  of  the  concrete,  a  diver  sealed  the 
edges  of  the  dam  by  placing  sacks  of  concrete  along  the  walls 

The  concrete  was  deposited  under  water  by  a  oottom-dump 
l)ticket  handled  by  a  stiff-leg  derrick  mounted  on  a  barge. 
This  bucket  was  filled  with  concrete  from  a  small  hopper  and 
spout  rig  set  up  In  a  10-ft.  tower  on  a  second  barge,  this  hop- 
per in  turn  receiving  its  supply  of  concrete  from  the  mixing 
plant  in  a  bucket  by  a  2.O00-ft.  cableway  spanning  from  shore 
to  shore.  The  building  up  of  the  mass  of  concrete  under  the 
water  surface  was  checked  carefully  while  the  work  was  In 
progress  with  the  aid  of  sounding  rods  and,  when  deemed 
necessary,  through  examination  by  the  diver. 


and  hopper  rig  was  set  up  on  top  of  the  forms  In  a  position 
where  It  was  readily  accessible  to  the  cableway  while  tho 
spout  was  long  enough  to  deliver  the  concrete  to  any  part 
of  the  pier. 

A  total  of  4,700  cu.  yd.  of  concrete  was  required  for  'he  new 
substructure  work,  all  of  which  was  supplied  from  one  mix- 
ing plant  located  on  the  north  bank  of  the  river,  just  east  of 
the  bridge  between  the  north  abutment  and  Pier  1-A.  AH  of 
this  concrete  was  also  delivered  to  the  piers  by  the  cableway 
which  was  located  parallel  to.  and  just  clear  of.  the  east  line 
of  the  trusses  of  the  bridge.  The  layout  of  the  mixing  plant 
Is  Indicated  in  the  sketcli.  Stone  and  sand  were  delivered  at 
Ihe  river  hank  In  barges.  The  cement  arrived  in  cars  set  out 
on  the  bridge  track  just   north  of  the  ahutment      Delivery  of 
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Cofferdam.    Bottom    Dump    Bucket    and    Spout. 

these  materials  to  the  i>lant  Involved  the  use  of  two  stiff-leg 
derrick  outfits  with  grab  buckets  for  the  stone  and  sand,  and 
cars  running  on  a  narrow-gage  track  to  take  the  cement  from 
the  railway  cars  down  the  end  of  the  embankment  to  the 
mixers  which  stood  at  the  foot  of  the  abutment. 

The  mixing  plant,  which  was  In  duplicate,  was  of  the  con- 
ventional type  with  overhead  material  pockets,  one  for  stone 
In  the  middle  with  a  smaller  one  for  sand  on  each  side.  This 
arrangement  made  It  possible  to  deliver  these  materials  to 
two  measurlpg  boxes,  each  having  separate  compartments  for 
sand  and  stone.  These  boxes  stood  on  a  working  platform 
flanking  the  north  side  of  the  hopper  structure  which  also  af- 
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forded  space  for  the  water  barrels  and  storage  for  a  limited 
supply  of  cement  sacks.  The  two  mixers,  a  %-yd.  and  a 
%-yd..  stood  in  front  of  the  measuring  boxes  at  an  elevation 
low  enough  to  receive  the  contents  of  the  measuring  boxes 
by  gravity,  while  in  front  of  the  south  mixer  was  a  pit  for  the 
reception  of  the  cableway  bucket  while  it  was  being  filled 
with  concrete.  This  bucket  received  the  charges  of  the 
south  mixer  by  direct  dumping,  but  a  spout  was  required  for 
the  north  mixer.  The  capacity  of  the  plant  was  limited  by 
the  capacity  of  the  cableway,  which  varied  with  the  length  of 
travel. 

Superstructure  Work.^When  the  sub-structure  was  ready 
for  the  erection  of  the  new  superstructure,  the  old  fixed  spans 
were  shifted  westward  on  the  piers  as  far  as  the  length  of 
the  piers  permitted  so  as  to  make  room  on  the  east  ends  of 
the  piers  for  the  erection  of  the  girders  for  the  east  track. 


7a  iJding  up  or,  emoar'vnenr  > 
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Layout  of  the  Concrete  Plant. 

The  erection  of  the  new  superstructure  proceeded  progres- 
sively from  both  ends  of  the  bridge.  Each  girder  was  set 
into  place  independently  by  a  bridge  derrick  car.  the  girders 
of  each  span  then  being  assembled  by  the  cross  and  lateral 
bracing  and  decked  to  permit  the  advance  of  the  derrick  car 
to  the  next  span.  The  last  span  to  be  erected  was  set  com- 
plete by  two  derricks,  one  on  each  of  the  adjacent  spans. 
With  the  erection  of  all  of  the  girders  for  one  track,  it  was 
possible  to  restore  traffic  on  .Ian.  20.  However,  several  im- 
portant steps  in  the  work  remained  to  be  completed.  The  old 
truss  spans  had  to  be  removed,  after  which  the  girders  for 
second  track  were  installed,  although  for  the  present  this  has 
been  done  only  for  the  first  five  spans,  including  the  lift  span. 
The  towers  for  the  lift  span  have  been  erected  and  the  lift 
span,  which  was  erected  to  correspond  to  the  old  base  of  rail 
level,  has  been  jacked  up  so  that  it  comes  to  the  newly  estab- 
lished grade  line. 

The  work  on  this  structure  was  carried  on  tinder  the  gen- 
eral direction  of  E.  M.  Durham,  .Jr..  until  recently  chief  engi- 
neer of  construction.  Southern  Railway,  Washington,  D.  C, 
and  under  the  more  immediate  direction  of  R.  W.  .Tones.  Jr.. 
district  engineer.  Lexington,  Ky.,  with  P.  R.  Shields,  resident 
engineer  at  the  Bridge.  G.  II.  Gilbert,  bridge  engineer.  South- 
ern Railway  Lines  West,  had  charge  of  the  details  of  the 
steel  work.  The  American  Bridge  Company,  New  York,  had 
the  contract  for  the  steel  fabrication  and  erection. 


New  Edition  of  Southern  Pine  Manual. — A  revised  and  en- 
larged edition  of  the  southern  pine  manuel  of  standard 
wood  construction  will  shortly  be  published  by  the  Southern 
Pine  Association  for  distribution  to  architects  and  engineers 
throughout  the  country.  New  material  incorporated  in  the 
manual  includes  a  number  of  additional  tables  and  formulas. 
Among  these  tables  are  some  taken  from  the  Carnegie  Steel 
Co.'s  handbook;  also  Hodgman's  Surveyors'  tables.  The 
associntion  also  has  purchased  all  rights  for  publication  in 
this  and  succeeding  editions  of  the  manual  of  Mr.  Benjamin 
E.  WInslow's  article  on  "Short  Cuts  in  the  Design  of  Root 
Tree  Houses."  In  order  to  take  care  of  the  needs  of  those 
already  having  copies  of  the  old  manual  the  association  will 
publish  a  supplement  containing  the  additional  matter  em- 
braced in  the  new  manual  and  send  copies  of  the  supple- 
ment to  all  such  persons. 


Effect  of  Rodding  Concrete 

Rodriing  of  concrete  consists  in  repeatedly  pushing  a 
pointed  rod  into  the  concrete.  This  has  the  effect  of  expel- 
ling the  entrapped  air  and  excess  water,  and  of  compacting 
the  concrete.  The  beneficial  effect  of  rodding  was  noted  in 
a  number  of  experiments  made  in  1917  by  Mr.  G.  A.  Park- 
inson. Assistant  Testing  Engineer.  University  of  Texas.  Since 
then,  other  tests  have  been  made.  Three  series  of  tests  are 
described  in  the  following  abstract  of  a  paper  by  Mr.  P.  E. 
Giesech  of  the  University  of  Texas,  at  the  23rd  annual  meet- 
ing of  the  American  Society  for  Testing  Materials. 

In  a  series  of  experiments  made  at  the  University  of  Texas 
in  1917  to  determine  the  physical  qualities  of  concrete  as  de- 
termined by  the  relative  quantity  of  cement,  it  was  shown 
that  excess  water  greatly  reduced  the  strength  of  the  con- 
crete. 

Realizing  that  in  practical  operations  it  is  almost  abso- 
lutely necessary  to  use  enough  excess  water  to  make  tho 
concrete  sufficiently  fluid  to  be  handled  in  wheelbarrows,  or 
tubes,  and  so  that  it  will  flow  readily  into  the  forms,  and  be- 
tween and  around  the  reinforcing  steel,  and  that  such  ex- 
cess water  reduces  the  strength  of  the  concrete  materially, 
the  question  arose,  "What,  if  anything,  can  be  done  to  pre- 
vent or  reduce  the  injury  to  the  concrete  by  the  excess 
water?" 

To  study  this  question,  Mr.  G.  A.  Parkinson,  Assistant 
Testing  Engineer,  T'niversity  of  Texas,  made  a  number  of 
experiments  during  the  fall  and  winter  of  1917  in  which  he 
prepared  concrete  with  a  considerable  excess  of  water  and. 
after  the  concrete  had  been  deposited  in  the  molds,  re- 
moved the  excess  water  by  rodding  the  concrete.  The  re- 
sults of  these  early  tests  were  so  very  satisfactory  that  sev- 
eral series  of  tests  have  since  been  made,  of  which  three 
will   be   described. 

Tests  to  Determine  General  Effect  of  Rodding. — In  June, 
191S,  eight  groups  of  specimens,  designated  A,  B,  C.  D,  E.  F. 
G.  and  H.  respectively,  were  prepared.  Each  group  consisted 
of  six  6  by  12-in.  cylinders. 

In  every  case  the  composition  by  weight   of  the  concrete 

was: 

Percent. 

rolorado  River  sravel  P  IVi   in.  R  \  in 29.7 

Colorado  River  gravel  P     'i   in.  R  li   in 1^.^ 

Colorjido  River  .sand  P    'i    in.    R   No.    12 12.0 

Colorado  River  sand,  P  No.  12   R   No.    50 11.3 

Colorado  River  sand  P  No.  .'>0    3.1 

BlentJ  of  two  brands  of  Texas  cement 14.4 

lOO.O 


7Da^s  28Days  3  Months 

Fig.  1. — Corrpressive  Strength   of   Specimens   Prepared    In  June,  1918. 

This  mix  corresponds  very  closely  to  the  ordinary  1:2:4 
mix;  the  resulting  concrete  contains  about  6  sacks  of  cement 
per  cubic  yard  of  concrete. 

The  A  specimens  were  prepared  with  water  amounting  to 
C.7  per  cent  of  the  total  weight  of  the  other  materials:  they 
were  of  a  very  stiff  consistency,  were  thoroughly  tampeii 
while  being  placed  in  the  molds,  and  developed  an  average 
ultimate  compressive  strength  of  3,915  lb.  per  square  inch  in 
28  days  and  4,559  lb.  per  square  inch  in  3  months. 

All  other  specimens  were  prepared  with  water  amounting 
to  JO  per  cent  of  the  weight  of  the  other  materials  or  69.4 
per  cent  of  the  weight  of  the  cement  or  about  104.5  per  cent 
of  the  volume  of  the  cement.  The  concrete  for  the  speci- 
mens was  of  such  a  thin  consistency  that  it  flowed  readily 
and  was  difficult  to  handle  with  shovels.    It  contained  more 
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water  than  noed  ever  b*-  use<l  in  pruciice  to  Hecure  easy 
handling  and  a  thorough  tilling  of  the  forms. 

Of  these  seven  group^s.  the  concrete  tor  the  B  speclmem 
was  dc'positbd  in  the  molds  and,  as  it  scillt'd,  more  was  added 
80  thai  the  molds  were  well  filled  when  the  spei-imens  were 
completed. 

The  specimens  developed  an  averag-'  compressive  strength 
of  1,962  lb.  per  square  inch  in  2S  days  and  2.3Se  lb.  per  square 
Inch  In  3  months. 

The  C  specimens  were  tamped  lightly  with  a  wooden 
tamper.  They  developed  an  average  lonipressive  streng'ti 
of  2,313  lb.  per  square  Inch  In  2S  days  and  2.343  lb,  per  square 
inch  In  3  months. 

The  D  specimens  were  rodded  every  1*.  or  30  minutes  for 
4  hours  when  the  concrete  had  set  so  firm  that  the  rod  would 
not  penetrate  more  than  2'/a  In.;   these  specimens  developed 
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Fig.    2. — Relation     Between     Strength     of     Concrete    and     Time     of 

Roddlng. 

an  average  compressive  strength  of  4.211  lb.  per  square  inch 
In  2S  days  and  4.363  lb.  per  square  inch  in  3  months. 

The  E  specimens  were  rodded  every  10  or  12  minutes  for 
I^  hours;  they  developed  an  average  compressive  strength 
o(  4.18s  lb.  per  square  inch  in  2S  days  and  4.512  lb.  per  square 
inch  In  3  months. 

The  P  specimens  were  rodded  every  30  minutes  for  7 
hours;  they  developed  an  average  compressive  strength  of 
4.S44  lb.  per  square  inch  in  2S  days  and  4,961  lb.  per  square 
Inch  In  3  months. 

Of  the  G  and  H  specimens,  one-half  were  rodded  every  30 
minutes  for  ~y~  hours  and  the  other  half  were  left  untreated 
like  the  B  specimens:  the  O  specimens  were  stored  under 
tisual  lahoratoiT  conditions  and  the  H  specimens  were  left 
In  the  molds  and  exposed  to  the  weather  to  approximate 
Held  conditions. 

The  rodded  G  specimens  developed  an  average  compressive 
strength  of  2,770  lb.  per  square  inch  in  7  days;  the  untreated 
0  specimens  a  strength  of  1,522  lb.  per  square  inch  in  7 
days. 

The  rodded  H  specimens  developed  an  average  unit 
strength  of  2,t)ll  lb.  per  square  inch  in  7  days,  the  untreated 
H  specimens  a  unit  strength  of  1.409  lb.  per  square  Inch  In 
7  days 

These  results  are  shown  graphically  in  Fig.  1. 

A  comparison  of  the  A  with  the  B  specimens  shows  that 
the  Increase  of  water  from  6.7  to  10  per  cent  decreased  the 
strength  of  the  concrete  about  50  per  cent. 

A  comparison  of  the  0  with  the  B  specimens  shows  that 
the  tamping  did  very  little  good. 

A  comparison  of  the  D.  E,  and  F  with  the  A  specimens 
shows  that  the  wet  concrete  thoroughly  rodded  was  a  lltth* 
stronger  than   the  same  concrete   without  excess   water. 

A  compari.<!on  of  the  D.  E.  and  F  with  the  B  specimens 
shows  that,  with  this  particular  type  of  concrete,  the  strength 
of  wet  concrete  can  be  increased  100  per  cent  by  roddlng. 

A  comparison  of  the  G  and  II  specimens  shows  that  the 
effect  of  roddlng  is  about  the  same  under  regular  working 
conditions  as  under  laboratory  conditions. 

It  Is  important  to  note  that  the  D.  F.  G.  and  H  specimens 
were  rodded  until  the  concrete  was  so  firm  that  it  was  not 
possible  to  rod  them  further;  that  is,  they  were  rodded  for 
a  long  period  after  initial  set  had  taken  place,  with  ex- 
tremely beneficial  results. 

In  t'lis  early  work  the  roddlng  was  not  performed  as  sys- 
tematically as  in  the  later  series  of  the  teats. 

A  pointed  "sin.  round  rod  was  used  fnr  the  roddlng  and 
the  rod  wa.<  pushed  into  the  concrete  about  15  times  at  each 


roddlng,  but  no  attempt  was  made  to  push  the  rod  into  the 
concrete  exactly  tho  same  number  of  times  at  each  roddlng 

Effect  of  Number  Of  and  Interval  Between  Roddlngs,— In 
June,  laiy.  a  series  of  54  specin\ons,  6  by  12  In.,  were  pre- 
pared to  detormino  how  the  effect  of  rodding  varies  with 
tlie  number  of  roddlngs  and  with  tho  Interval  of  time  be- 
tween successive  roddlngs. 

Tho  composition  by  weight  of  the  concrete  for  these  speci- 
mens was: 

P<>rcent. 

rolorado  River  ffravcl  r    l^i    In.    It    \    In 29  7 

Colorado  River  Kmvel      P\    In      R    V.    In !9-ii 

t'olorailo  Itiv-r  a«n<l  r    'i    In.    R    No.    l'.' 13.0 

Colorado  Rlvcr  siinil  P  No.  12    R    No.    48 18.8 

Culorado  River  w»nd  P  No.  4»     8.3 

Cement     M.4 

1000 
Wali-r    10  0 

The  series  was  divided  Into  three  groups  of  IS  specimens 
each.  In  each  group,  one  specimen  was  not  rodded  at  all; 
the  remaining  17  were  rodded  from  1  to  17  times,  respec- 
tively; the  only  dllTerenoe  between  the  three  groups  Is  In  tho 
Interval  of  time  between  successive  roddlngs  which  was,  re- 
spectively, 10.  20,  and  30  minutes  for  tho  three  groups. 

The  results  of  the  test  of  this  series  are  shown  In  Pig.  2, 
which  show.s  the  compressive  strength  at  28  days.  Each 
value  shown  In  this  diagram  represents  the  strength  of  a 
single  specimen.  The  diagram  is  not  quite  exact  with  ref- 
ernce  to  the  time  element  because  tho  first  roddlng  was  ap- 
plied a  little  earlier  than  Indicated  by  the  figure.  Each  rod- 
ding  consisted  of  pushing  a  pointed  rod  20  times  Into  tho 
specimen. 

The  diagram  shows  that  in  each  of  the  throe  groups,  an 
increase  in  strength  of  more  than  100  per  cent  was  attained 
in  about  2Vi  hours  and  that  further  rodding  had  no  effect  on 
the  strength  except  in  the  case  of  tho  two  specimens  which 
were  rodded  when  the  concrete  was  more  than  IV^  hour.s 
old.  In  these  cases  the  decrease  In  strength  may  have  been 
partly  duo  to  the  fact  that  the  concrete  was  so  stiff  that 
when  the  rod  was  drawn  out  the  cavity  thereby  produced 
did  not  close.     In  testing  rodded  specimens  we  found  a  num- 
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Fig.  3. — Relation  Between  Strength  of  Concrete  and  Relatlva 
Quantity  of  Cement  for  4,  6  and  SSack  Concrete.  Both  Rodded 
and   Urrodded. 

ber  of  cases  In  which  the  concrete  had  been  rodded  so  long 
that  the  cavliy  produced  by  tho  rod  remained  In  the  concrete. 

To  determine  whether  the  Increase  In  strength  of  more 
than  100  per  cent  shown  In  Fig.  2  Is  due  to  a  superior  qual- 
ity of  the  rodded  concrete  or  to  an  Inferior  quality  of  the. 
unrodded.  It  will  be  of  Interest  to  compare  the  strengths  of  the 
unroddod  specimens  with  similar  strengths  secured  In  the 
Investigations  at  I>ewls  Institute  made  for  the  Portland  Ce- 
ment Association. 

The  three  unrodded  specimens  shown  In  Fig.  2  developed 
strengths  of  1.670,  1814  and  1S60  lb.  per  square  inch,  respec- 
tively, or  an  average  strength  of  1,7S1  lb.  per  square  inch. 
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The  average  strength  of  32  of  the  specimens  shown  in  Fig. 
2.  all  of  which  had  been  redded  from  IV^  to  TVi  hours,  is 
4,074  lb.  per  square  inch.  The  water-cement  ratio  was  1.0". 
and  the  expected  strength,  according  to  the  Ix-wis  Institute 
14000 

expression   S  = ,    is   1,814   lb.   per  square  inch:    in   this 

T" 
particiilar   series,    the    strength    of   our   unrodded    specimens 
was  about  2  per  cent  less,  and  that  of  our  rodded  specimens 
about  IIP  per  cent  more  than  that  calculated  by  the  Lewis 
Institute    formula. 

Relation  Between  Increase  in  Strength  Due  to  Rodding  and 
Relative  Quantity  of  Cement. — In  January,  1920,  a  series  con- 
sisting of  4(1  6.\12in.  specimens  was  prepared  to  determine 
how  the  increase  in  strength  of  concrete  due  to  rodding 
varies  with  the  relative  quantity  of  cement  in  the  concrete. 

Of  the  40  specimens,  20  were  prepared  so  as  to  contain 
cement  at  4  sacks  per  cubic  yard  of  concrete  and  20  at  about 
S   sacks   per  cubic   yard: 

TABI^K  r.— GRANULOMKTHTC  CO^r^OSITIO.^•  OF  AGGREGATE 

IX  1920  SERIES. 

Group   E,    1-55ack    Concrete.  Group    G.    4-Sack   Goncretp. 

Pet.        P  11.',   in.  R  Si   in 29.7". 

P  1'4   in.  R  %  in 2»..'in        P     »i   in.  R  V>   in 29  51 

P     »i   in.  R  '.i   in 29. on        p     v,   in.  R  No.  12     12.nn 

P     H  In-  R  N'o.  12     15.9,5       P<No.  12    R    No.    50 11.25 

P  Xo.  12   R  No.   22 5.50       P  No.  50     S.22 

P  No.  22     S.95       Gcment   9.2S 

Cement   9.60  

100  n 

100.0       WatPr    9.00 

Water    9.00  Group    n.    8-Saok    Concret<>. 

Group   F.    S-Sack    Concrete.  p  iVt  in.  R  •'';   in 29.50 

Pet.        P     v,    in.  R  n   in 29.50 

P  lU   in.  R  »;  in 29.10        p     14   in.  R  No.  12     11.05 

P     »i   In.   R  'i   in 2R.91        p  xo.  12    R    No.    50 4.50 

P     'i  in.  R  No.  1?     11.74       p  No    22  fi.?0 

P  Xo.  12   R  No.  58 9.95       Tement    19.25 

P  No.  50    0  on  

Cement   20.30  ino  n 

W'atPr    2n.3n 

inoo 

Water    29.30 

In  each  of  the  two  groups,  one-half  the  specimens  were 
rodded  seven  times  with  half-hour  intervals,  each  rodding 
consisting  of  pushing  a  pointed  rod  10  times  into  the  speci- 
men: that  is.  half  as  often  as  in  the  series  shown  in  Fig.  2. 
the  remaining  half  were  not  rodded  but  the  concrete  was 
settled  as  well  as  possible  by  tapping  the  mold. 

Sufficient  mixing  water  was  used  to  secure  a  flowing  con- 
sistency in  the  concrete.  All  water  which  came  to  the  sur- 
face during  the  rodding  period  was  poured  off. 

The  two  groups  were  divided  into,  two  sub-groups  by  vary 
ing  the  granulo-netric  composition  of  the  aggregate  as  shown 
in  Table  1,  Colorado  River  gravel  and  sand  being  used  in 
all  cases. 

The  strengths  of  these  specimens  at  28  days  are  shown 
graphically  in  Fig.  :'  plotted  against  the  Lewis  Institute 
water-cement   ratio  and  in  comparison   with  the  lewis  Insti- 
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tute    strength    formula.    S:= ,    and    also    in    comparison 

7' 
with  the  values  shown  In  Figs.  1  and  2.  w^hich  refer  to  speci- 
mens  containing  cement   at   a   rate   of   about   six   sacks   per 
yard. 

The  rodded  specimens  shown  in  Fig.  ?,  were  not  rodded  ac- 
cording to  any  uniform  method. 

In  the  1918  series,  shown  by  A9,  the  specimens  were  rod- 
ded at  intervals  varying  from  10  to  r!0  minutes  until  the  con- 
crete was  so  firm  that  further  rodding  was  impracticable ; 
each  rodding  consisted  of  pushing  the  rod  into  the  concrete 
about   l.'i  times. 

In  the  mii)  series,  for  the  ?,2  specimens  represented  by 
€23,  each  rodding  consisted  of  pushing  the  rod  20  times  into 
the  concrete:  the  specimens  received  from  C  to  17  roddings, 
at  intervals  varying  from  10  to  30  minutes. 

In  the  1920  series,  shown  by  F5,  \)h.  R.",  and  r,.">,  each  rod- 
ding consislpd  of  pushing  the  rod  10  times  into  the  concrete 
and  each  specimen  received  seven  roddings  at  30-minute 
interval,<i. 

Fig.  3  shows: 

1.  That   the   strength   of  good   unrodded   concrete   is   given 

14000 

quite  accurately  by  the  expression  S  = ; 

7' 

2.  That  rodded  concrete  is  very  much  stronger  than  un- 
rodded concrete: 

•■?.  That  the  relative  increase  in  strength  due  to  rodding  is 
greater  for  the  lean  mixes  than  for  the  rich; 


4.  That,  for  the  particular  concretes  and  types  of  rodding 
represented  in  Fig.  3,  the  increase  in  strength  due  to  rod- 
ding is  about  40  per  cent  for  S-sack,  100  per  cent  for  G-sack, 
and  140  per  cent  for  4-sack  concrete. 


An 


Unusual  Scheme  for  a  Liftable 
Bridge 

Raising  the  Pittsburgh  bridges  wliich  span  the  Allegheny 
River  has  been  agitated  since  1903.  Numerous  hearings  and 
investigations  have  been  conducted  by  the  United  States 
War  Department.  These  have  terminated  in  a  final  decree 
by  the  Secretary  of  War  issued  March  23,  1917:  suspended 
March,  1918:  and  revived  March  10.  1919,  which  declares  the 
present  bridges  are  obstructions  and  must  be  altered  by 
revising  spans  and  increasine;  the  heights  above  water. 

Persons  imacquainted  with  Pittsburgh  may  not  be  awaro 
of   tiie    fact   that    tlie    torritory    immediately   adjacent    to   tb 
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Proposed    New    Type    of    Movable    Bridge   to    Span    Allegheny    River 
at    Sixth    Street,    Pittsburgh. 

bridges  sites  is  highly  improved  and  that  alterations  to  the 
street  grades  would  result  in  damages  rapidly  mounting  into 
millions  of  dollars.  The  streets  on  either  side  of  the  Al 
legheny  River  have  been  raised  above  flood  level  within  re- 
cent years  and  all  buildings,  many  of  them  very  expensive, 
have  been  adjusted  to  the  new  grades.  Owners  of  property 
in  the  vicinity  of  the  bridges  are  bitterly  opposed  to  any 
further  disturbance  of  street  grades  and  welcome  any  type 
of  bridge  construction  which  will  cause  no  material  change 
in  the  approach  streets. 

The  question  will  probably  arise  in  the  minds  of  nianv. 
why  a  movable  bridge  of  the  usual  type  has  not  been  con 
sidered  for  these  sites. 

The  Allegheny  River  discharges  its  water  with  a  fairlv 
swift  current  in  the  higher  navigable  stages.  Should  a  bridge 
fail  to  open  for  the  passage  of  a  boat  coming  down-stream 
with  a  tow  of  barges  the  result  would  be  disastrous.  When 
it  is  considered  that  three  bridges  must  open  practically  si- 
multanoonsly  the  chances  of  failure  to  operate  must  be  mul- 
tiplied by  three.  This  is  naturally  regarded  as  too  great  a 
hazard  by  the  river  traffic. 

A  recent  traffic  census  of  the  down-town  streets  shows  that 
the  southern  terminus  of  the  (ith  St.  bridge  in  one  of  th' 
most  congested  points  in  the  city.  To  subject  this  heaw 
traffic  to  the  delay  caused  by  opening  a  movable  bridge  woul'' 
create  intolerable  congestion.  Consequently  the  ordinary 
type  of  movable  structures  has  met  with  little  fax  or  from 
any  source. 

At  the  last  hearing  before  the  Tnited  States  Engineers  in 
191o-lfi,  city  and  county  authorities  were  united  in  the  opin- 
ion that  grades  on  the  bridges  should  not  exceed  3  per  cent 
and  that  it  is  to  the  best  interests  of  the  city  to  reconstruct 
streets  and  pay  property  damages  at  a  cost  aggregating 
?6,2."0,000  rather  than  erect  a  barrier  to  the  development  of 
the  city  by  the  creation  of  excessive  grades  on  thorough- 
fares connecting  the  down-town  areas. 

A  new  type  of  bridge  illustrated  in  the  drawings  has  been 
proposed  by  Mr.  A.  A.  Henderson,  Assistant  County  Engi- 
neer,  county  of  Allegheny,  Pittsburgh,  who  has  already  ap- 
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piled  for  a  patent  on  the  idea.  It  will  be  noted  that  the 
drawiiif:s  show  but  the  general  sihi-ine.  leuvlnR  the  detallo 
to  be  worked  out  lainr.  when  perniission  has  been  obtained 
to  erect  this  type  of  bridge. 

Three  bridges,  one  each  at  6th.  Tth  and  9th  Sts  ,  spanninR 
tlio   river,   are  all   affected   b.v   the  order  of   the  War   Depart- 

••nt  and  at  each  one  the  conditions  are  very  similar. 

The^claim  made  for  this  new  type  of  Ilftable  bridge  Is  that 
It  avails  itself  of  the  economies  eiijoyed  by  other  movable 
l.ildgcs.  and.  In  addition,  eliminates  the  annoyance  arising 
from  interruption  to  traffic  either  by  land  or  water. 

Another  novel  feature  of  the  new  bridge  is  the  fact  that 
all  three  spans  would  be  manipulatctl  Other  types  of  mov- 
able bridges  operate  by  manipulation  uf  channel  spans  only. 

One  of  the  first  things  that  suggests  itself  in  this  mode 
of  operation  is  the  amount  of  sepHraiiun  that  will  occur  in 
roadwav  floor  at  the  ends  of  the  approach  span  when  It  is 
tlliKi  to  It.'!  highest  position.  This  amounts  to  6  In.  for  a 
bridge  of  the  spans  and  lift  shown  in  the  sketch.  By  raising 
and  lov.-erlng  the  endpin  at  pier  in  a  vertical  plane  and  pro- 
vidiMv:  for  a  resultant  horizontal  motion  of  endpin  nt  abut- 
ment, the  separation  on  roadway  can  be  erjually  divided  be- 
tween the  two  ends  of  truss — 3  in.  at  either  end. 

The  >>aving  of  the  immense  sum  required  to  pay  property 
dariages  which  would  be  necessary  if  an  ordinary  type  of 
hisli  '.pvel  bridge  were  built  is  perhaps  the' most  important 
saving   and   advantage. 


Why  Men  Strive   to    Get    Ahead 

By   I'.  B.  McDONAI.D. 

V  ^sUtant  Professor  of  English.  College  of  EngiiK-erlng.  Ni-w   York 
I'niversity. 

The  '"Gloomy  Dean"  Inge  of  St.  Paul's  cathedral.  London, 
said  recently  in  one  of  his  characteristic  addresses  that  man 
iB  naturally  so  indolent  he  will  toil  only  to  obtain  food  and 
shelter.  He  was  arguing  against  industrialism  and  for  a  retnm 
lo  rural  life,  and  w-as  trying  to  show  that  the  only  occupations 
satisfying  to  man  through  inherited  instincts  are  farming 
and  hunting. 

Why  is  It  then,  when  he  has  attained  food  and  shelter,  that 
man  continues  to  strive  as  desperately  as  before?  Why  is  it, 
after  we  reached  the  civilization  of  our  grandfathers,  we  con- 
tinued to  pile  up  luxuries  and  gamishings?  Why  cannot  we 
live  as  Thoreau  did  at  Walden  Pond,  spending  nine  cents  a 
day  and  working  six  weeks  in  the  year?  Thoreau  considered 
that  he  was  happier  in  this  rustic  cabin,  with  leisure  to  ponder 
over  nature,  than  the  city-dweller  who  works  the  year  round 
and  sees  nature  only  during  two  weeks  of  vacation. 

Herbert  Spencer,  reflecting  on  philosophy  in  his  individual- 
.<tic  way,  remarked  that  man  strives  for  position,  and  the  sat- 
I -faction  of  feeling  above  others.  Said  this  "synthetic  phllos- 
'ipher":  "It  is  Incredible  that  men  should  make  the  sacri- 
fices, mental  and  bodily,  which  they  do,  merely  to  get  the 
material  benefits  which  money  purchases What  mer- 
chant would  spend  an  additional  hour  at  his  office  daily. 
merely  that  he  might  move  into  a  larger  house  In  a  better 
quarter?  In  so  far  as  health  and  comfort  are  concerned. 
he  knows  he  will  be  a  loser  by  the  exchange:  and  would 
never  be  induced  to  make  it,  were  it  not  for  the  increased 
social  consideration  which  the  new  house  will  bring  him. 
Where  is  the  man  who  would  lie  awake  at  nights  devising 
means  of  increasing  his  income  in  the  hope  of  being  able  to 
provide  his  w-ife  with  a  carriage,  (a  motor-car  would  be  a 
more  appropriate  example  today)  were  the  use  of  the  car- 
riage the  sole  consideration?  It  is  because  of  the  iciat  whi<»h 
the  carriage  will  give,  that  he  enters  on  these  additional  anx- 
ieties  To  be  distinguished  from  the  common  herd 

-to  be  somebody — to  make  a  name,  a  position — this  is  the 
universal  ambition.  .  .  .  We  do  not  mean  to  say  that  men 
act  on  the  consciously  reasoned-out  conclusions  thus  Indi- 
cated: but  we  mean  that  the  conclusions  are  the  uncons- 
ciously-formed products  of  their  daily  experience."  Accord- 
ing to  Spencer,  then,  men  struggle  to  gain  deference  and  re- 
spect rather  than  the  direct  use  of  luxuries.  Such  a  condition 
opposes  the  theories  of  the  socialists,  w-ho  would  have  us  all 
enjoying  an  equal  share  of  the  good  things  of  life. 

One  of  the  best  analyses  of  the  motives  actuating  gregarious 
man  is  contained  m  Carlyle's  extraordinary  book  "Sartor  Res- 


tarus."  The  Socottish  author  has  an  eccentric  German  pro- 
fessor, Teufelsdrockh,  summarize  the  ambliious  of  his  fel- 
low townsmen  as  he  looks  liy  night  from  his  attic  window. 
Says  the  professor:  "I'pwards  of  tivehundred  thousand  two- 
legged  animals  ullhout  feathers  lii-  around  us,  in  horizontal 
positions;   their  heads  In  nightcaps,  and  full  of  the  foolisbest 

dreams All  these  heape*!  and  huddled  together,  with 

nothing  but  a  little  carpentry  and  masonry  between  them;  — 
cninimed  In,  like  salted  fish,  in  their  barrel;  or  weltering, 
shall  1  say,  like  an  Kgypllan  pitcher  of  tamed  Vipers,  each 
struggling  to  get  its  head  above  the  others." 

Such  was  this  cranky  Scot's  Idea  of  modern  civilization: 
"a  pitcher  of  tamed  vipers  each  trying  to  get  Its  head  above 
the  others."  Yet  Carlyle  tolled  more  than  most  lui-n  to 
get  his  head  abo\e  Ihe  crowd,  anil  no  one  emphasized  more 
than  he  the  world's  need  for  leaders  with  their  head  abovi'  the 
mass.  Carlylt'  would  say  that  for  all  men  to  have  thfir  heads 
on  the  same  level  brings  that  peril  of  democracy-  short  sight- 
ed mediocrity,  lacking  Inspiration  and  Ideals.  Spencer  would 
say  that  to  remove  the  possibility  of  the  hard  working  or  ex- 
ceptionally-gifted man  getting  his  head  above  others  de- 
stroys the  incentive  for  work  except  of  a  mechanical  and  in- 
iliderent  kind.  Proper  respect  and  encouragement  should  be 
given  deserving  Individuals,  lest  they  cease  to  strive.  This 
applies  to  the  underpaid  engineer. 

Individuals  as  a  philosophy  has  been  criticised  so  severely 
since  standardization  and  organization  became  popular  that 
its  ti-ue  nu»anlng  should  be  explained.  It  means  not  oddity 
and  solfimportance,  nor  refusal  to  cooperate  merely  for  the 
sake  of  being  different;  but  it  means  the  self-development  of 
individuals  able  to  think  for  themselves  and  re<iniring  little 
regulation  and  interference  to  keep  in  order.  Spencer  pointed 
out  that  placing  men  under  restrftints  and  mechanical  pat- 
terns develops  mollycoddles.  He  meant,  of  course,  mental 
mollycoddles, — individuals  of  poor  judgment  and  llabby  ini- 
tiative. Another  effect  has  been  the  wide  discontent  which 
followed  recent  efforts  to  standardize  human  nature.  To  ally 
this  unrest,  the  men  in  power  in  industry  increased  wages 
and  added  luxuries  to  the  factories"  welfare  department,  only 
to  lind  that  these  sops  brought  but  temporary  benellt. 

Charles  S.  Myers  in  a  recent  paper  before  the  British  Cer- 
amic Society  recommended  "psychological  management"  rath- 
er than  "scientific  management,"  as  a  better  method  of  suit- 
ing each  worker  to  his  job  and  keeping  him  satisfied,  since 
scientific  management  tends  to  treat  men  as  cogs  In  a  ma- 
chine, while  psychological  management  recognizes  individual 
talents  and  eccentricities.  Likewise,  an  editorial  in  the  Brit- 
ish magazine  "Engineering."  arguing  lor  individualism,  said: 
"'The  creative  mind,  in  short,  to  which  every  great  increment 
of  wealth  can  be  traced,  fits  in  badly  with  a  communistic  or 
a  co-operative  scheme  of  society.  The  man  of  genius  is  ever 
and  necessarily  an   individualist."' 

The  point  of  all  these  arguments  Is  that  man  will  always 
strive  to  get  ahead,  no  matter  what  socialistic  or  co-operative 
rules  are  laid  upon  him.  and  that  this  innate  wish  to  rise  above 
the  herd  Is  desirable,  and  beneficial  to  society.  The  govern- 
ment, which  recognizes  most  clearly  that  exceptional  individ- 
uals must  be  rewarded  suitably,  and  shown  due  respect,  will 
develop  the  greatest  leaders,  not  only  in  politics  and  states- 
manship but  in  science  and  invention.  The  Industrial  corpora- 
tion which  rewards  most  appropriately  workers  of  unusual 
ability  win  attract  such  men,  and  the  reward  of  higher 
wages  or  welfare  conveniences  is  by  no  means  the  chief  in- 
centive that  keep  men  satisfied.  Working  under  an  inspiring 
leader,  being  encouraged  to  express  ideas  about  the  work, 
,ind  being  treated  in  a  sincere  and  honest  manner,  are  consid- 
erations that  move  employees  as  much  as  anything  else.  But 
these  advantages  should  not  be  flaunted  in  a  w-ay  that  antag- 
onizes by  its  ver>'  obviousness.  Appealing  to  the  individual, 
especially  to  the  unusual  individual,  means  leaving  something 
to  his  Imagination;  he  does  not  like  to  he  hustled  into  admira- 
tion of  the  company,  any  more  than  he  likes  to  be  catalogued 
as  a  cog  In  a  machine.  After  all.  men  are  human  beings, 
though  they  submit  to  temporary  expediency  which  makes 
them  appear  otherwise. 


7,720,000  Tons  of  Shipping  Under  Construction. — A  state- 
ment issued  a  tew  days  ago  by  Lloyd's  Register  of  Shipping 
shows  an  aggregate  of  ".720.*t00  tons  of  shipping  under  con- 
struction on  July  1,  in  all  countries.  Of  the  total  Z.h'UMO 
tons  was  in  the  I'nited  Kingdom  and  2.1O.T.O0O  in  the  United 
States.     Holland  was  third  with  a  total  of  about  400,000  tons. 
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Rapid  Determination  of  True  Net 

Sections  of  Riveted  Tension 

Members 

By  C.  R.  YOUNG, 

Associate    Professor    of    Structural    Kiigineerlng. 
I'niverslty  of  Toronto. 

Before  the  capacity  of  a  riveted  tension  member  can  bo 
calculated,  it  is  necessary  lo  determine  the  true  net  section. 
If  there  be  but  one  line  of  rivets  in  the  member,  the  net 
section  is.  of  course,  the  gross  section  less  one  rivet  hole, 
the  h»le  being  assumed  in  accordance  with  the  usual  cus- 
tom  as    Vs   in.  larger   than  the  diameter  of  the  rivet   before 


w- 


1 


(o) 

Fig.    1. 

driving.  When,  however,  there  are  two  or  more  lines  of 
rivets,  the  true  deduction  is  not  so  easily  found. 

A  common  method  of  providing  for  this  reduced  area, 
and  oup  that  is  given  with  certain  accompanying  tables  in 
a  number  of  handboolfs.  is  to  deduct  a  second  hole  in  full 
if  the  zig-zag  net  section  through  this  second  hole  and 
through  the  first  one  is  less  than  the  net  right  section 
through  the  first  hole.  Thus,  referring  to  Fig.  1(a),  if  s  is 
less  than  (2gh  +  h=)'  \  two  full  holes  must  be  deducted. 
whereas  if  s  is  greater  than  (2gh  +  h-)"^.  only  one  hole  i« 
to  be  deducted.  Similarly,  for  the  case  shown  in  Fig.  1(b). 
3  full  holes  are  to  be  deducted  if  s  is  less  than   (2gh  +  h')'-''. 

The  fallacy  of  requiring  a  full  hole  to  be  taken  out  if  the 
stagger  is  but  slightly  under  the  critical  one  for  maintaining 
equal  .sections  is  evident  There  is  another  reason,  however, 
why  the  method  of  merely  comparing  right  and  ziz-7ag  sec- 
tions on  the  basis  of  net  areas*  is  incorrect.  There  is  a  com- 
ponent of  shearing  stress  on  the  diagonal  sectior  that  should 
be  combined  with  the  normal  stress  on  the  section.  The 
resultant  stress  is,  therefore,  larger  than  on  a  right  section 
of  the  same  area. 

SeTeral  writers  have  already  pointed  out  the  theoretically 
correct  method  of  computing  deductions  and  its  agreement 
with  actual  experiment.     Victor  H.  Cochrane  in  Engineering 


News  for  April  23,  190S.  indicated  the  method;  T. 
A.  Smith,  in  Engineering  News,  May  6,  1915,  sub- 
mitted a  diagram  based  on  true  maximum  stresses 
from  which  the  number  of  holes  to  be  deducted 
for  %-in.  rivets  could  be  determined;  and  D.  B.  Stein- 
man  in  Engineering  News-Record.  .June  4,  191".  proposed 
two  alternative  approximate  rules  for  calculating  the  cor- 
rect deductions. 

On  the  basis  of  the  theory  that  the  maximum  stress  on 
any  element  of  the  cross-section  arising  from  the  combina- 
tion of  normal  and  shearing  stresses  should  not  exceed  the 
safe  stress  for  the  material  employed,  the  number  of  rivet 
holes  to  be  deducted  from  the  gross  right  sectional  area  of  a 
tension  member  (Fig.  1)  to  give  true  effective  section  would 
be  given  by  the  following  formula: 

n^^l  +  x, +  x, +  x, -f     (1) 

g        2(  g'-f  S-  — h  V  g=  +  s-) 

where  x^ 

h  h(g4-  V  g=+4s^) 

g=:  distance  between  gage  lines: 

h  =  diameter  of  rivet  hole  (dia.  of  rivet  +  %  In.): 

s  =  stagger  of  rivets  with  respect  to  previous  rivet. 
Formula  (1)  is  to  be  applied  to  alternative  sections,  the 
successive  terms  representing  the  deductions  for  successive 
holes  considered  in  a  chain  across  the  member.  The  par- 
ticular group  of  rivets  to  be  considered  is  that  which  will 
give  the  greatest  total  deduction,  whether  the  rivets  lie  in 
adjacent  gage  lines  or  not. 

To  obviate  the  large  amount  of  work  required  in  solving 
formula  (1)  for  each  case,  the  diagrams  given  in  Figs.  2, 
:;  and  4  have  been  prepared.  It  is  believed  that  these  are 
simpler  of  application  than  the  diagram  prepared  by  T.  A. 
Smith,  to  which  reference  has  been  made  above.  The  curves 
give  the  exact  deductions  for  the  three  commonest  sizes  of 
rivets  in  structural  work,  viz.,  %,  %,  and  %-m. 

The  saving  in  time  effected  through  the  use  of  diagrams 
for  true  effective  section  will  be  evident  by  a  study  of  Fig. 
ii.  The  weakest  section  in  this  case  can  be  precisely  deter- 
mined only  by  comparing  the  deductions  on  sections  ABO 
D,  ABFCD.  ABPCIJ.  ABFG,  ABFIJ.  EFCD, 
E  P  G,  and  E  P  I  J.  Of  course,  it  is  usually  possible  to  elim- 
inate some  of  the  zig-zag  sections  by  inspection.  In  the  pres- 
ent case,  for  example,  it  is  evident  that  the  deductions  along 
sections  A  B  F  G,  E  F  G.  and  E  F  I  J  are  less  than  along  A 
BCD.  These  sections,  therefore,  need  not  be  considered 
in  making  the  comparison. 

To  take  a  numerical  case,  assume  the  following  values 
for  the  indicated  dimensions  of  Fig.  5: 

g,  =  2%  in.  S;:=2  in. 

g,  ^  h  in.  s.  =  1%  in. 

g,  =  2U,  in.  h  =r  1   (=  %  +  %)  in. 

Then,  applying  formula   (1)   to  the  sections  that  cannot  be 
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eliminated  by  inspection,  we  find  th.;-  loial  deductions  in  th" 
various  cases  to  be  as  follows: 

A   B  C  D=l  -  1  =  2.00  ho!r  = 
.\  B   F  C  D=l  -T-  0.55  -r  0  v'  -    :  4  i  holes 
A  B   F  C  I  J  =  1  —  0.55  +  OS"       ..  r^  2  40  holes 
A  B  F  I  J  =  1  -1-  0.55  +  0.96  =  ?.51  holes 
E  F  C  D  =  1  -^  0.S5  =  1.S3  holes 
E  F  I  J  =  1  ^  0.96  =  1.90  holes 
Thus,  the  most  dangerous  section  Is  found  to  be  A  B  F  I  J, 
for  which  2.51  holes  should  be  deducted. 

It  IS  to  be  remembered  that  the  tonnula  on  which  these 
diagrams  is  based  is  so  fashioned  that  the  deduction  Is  to 
be  made  from  the  gross  right  section  of  the  member.  If  an 
8x^-in.  plate  contained  two  1-in.  holes  on  5in.  gage  and  2- 
In.  stagger,  the  net  effective  area  to  be  considered  in  de- 
sign would  be   (Sx^)  —  (I.S3x0.5)  =3.0S  sq.  In. 

In  design,  it  Is  often  desirable  to  determine  the  necessary 
!i(agger  in  order  that  the  true  deduction  may  be  exactly  one 
hole,  or  two  holes.  Thus,  for  the  case  shown  In  Fig.  1(a). 
assuming  »4ln.  rivets,  the  stagger  required  to  make  n  =  l 
Is  found  by  noting  on  Fig.  3  the  horizontal  scale  reading  of 
the   point   where   the  proper  gage  line   intersects   the    curve 
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X  =  0.  For  the  case  shown  in  Fig.  6(a1.  the  value  of  s  re- 
quired to  make  n  =  2.  is  found,  it  the  rivet  be  *i  in.,  as  be- 
fore, by  reading  from  Fig.  3  the  stagger  corresponding  to  the 
point  where  the  gage  line  intersects  the  curve  x:=0.5. 
Where  the  situation  is  as  illustrated  in  Fig.  Gib),  the  stag- 
ger necessary  to  make  the  total  deduction  equal  to  exactly 
I  holes  is  found  by  noting  on  the  horizontal  scale  the  read- 
ing for  the  point  where  a  vertical  intercept  between  th-? 
page  lines  representing  gi  and  g;  is  bisected  by  the  curve 
X  =  0.50. 

In  order  to  apply  the  methods  described  to  the  calculation 
of  net  sections  In  angles,  it  is  only  necessary  to  considei 
the  angle  developed.  If  there  is  one  line  of  rivets  in  each 
leg.  both  the  gages  are  g,  and  the  thickness  of  the  angles 
Is  t,  then  the  angle  would  be  equivalent  to  the  plate  shown 
In   Fig.    lia),   g   being   equal   to   2gi  —  t. 


.\verage   Weights  of  Long   Leaf   Southern 
Pine  Lumber 

The  following  average  weights  of  southern  pine  (long 
leaf  I  when  worked  to  standard  size  and  based  upon  test 
K eights  taken  during  1913  on  larger  quantities  of  each  Item 
listed,  of  the  long  leaf  pine  lumber  manufactured  by  mem- 
bers of  the  Southern  Pine  Association: 
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What  the  Structural  Engineers'  As- 
sociation t)f  Illinois  lias 
Accomplished 

The  Structural  Engineers'  Association  of  Illinois,  organ 
Ized  in  1915,  now  corapri.ses  In  Its  membership  62  per  cent 
of  all  licensed  structural  engineers  of  the  state.  Some  of 
the  things  accomplished  bv  the  Association  were  outlined  by 
Its  president.  Joachim  C.  Glaner.  in  an  address  presented  at 
the  last  annual  meeting.     We  quote  as  follows: 

The  organization  of  the  Structural  Engineers'  Association 
of  Illinois  was  accomplished  very  soon  after  our  license  law- 
was  first  passed  In  1915.  The  sole  purpose  of  the  associa- 
tion was  to  protect  the  rights  granted  to  structural  engi 
necrs  of  the  state  under  the  law.  and  to  secure  such  addi- 
tional rights  and  prlvllegos  as  could  be  had  by  later  revi- 
sions of  the  law.  as  well  us  further  In  a  business  way  the 
tiue  Interest  of  the  licensed  structural  engineer  in  this  state, 
and  work  to  a  better  understanding  by  the  public  of  an  en- 
gineer's activities  and  the  Importance  of  the  work  of  an 
r.nglneer  from  the  standpoint  of  public  safety. 

This  association  is  responsible  for  and  must  be  given  credit 
for  "the  miracle  In  engineering  practice"  now  taking  place 
Ir  the  practice  of  structural  engineering  In  this  state.  Our 
first  license  act  secured  In  191.'>  was  limited  in  its  scope  but 
broad  enough  to  give  the  structural  engineer  licensed  under 
this  act  a  chance  to  erasp  opportunities  and  secure  and  de- 
velop business  for  himself  which  was  not  possible  before. 
It  Is  my  pleasure  and  privilege  to  advise  you  that  solely 
through  the  efforts  of  this  association  we  have  secured  th« 
MiPsage  of  a  revision  of  the  original  license  law  passed  It' 
1915  which  new  law  is  known  as  The  Illinois  Structural  En- 
gir.eerlng  .\ct."  This  law  was  duly  approved  by  Oov.  Ix)w 
den  last  June,  and  It  first  of  all  gives  to  the  structural  en- 
gineer licensed  to  practice  under  the  same  all  the  rights 
and  privileges  that  the  association  asked,  and  in  the  opinion 
oi'  at  least  six  of  the  best  constitutional  lawyers  of  the  state, 
the  law  Is  constitutional  and  fool-proof. 

Since  the  enactment  of  this  law  the  building  permits  of 
Chicago  win  show  that  the  structural  engineers  have  com- 
ir.ei.ced  to  grasp  the  opportunities  granted  to  them  bv  this 
la»-.  This  new  condition  has  opened  an  unlimited  field  for 
irdrpendent  engineering  practice  and  activity  in  the  build- 
ing construction  field.  Through  the  efforts  of  this  associa- 
tion the  Chicago  Building  Department  now  recognizes  the 
seal  of  a  licensed  structural  engineer  as  the  equal  of  an 
architect's  seal,  and  gives  the  stniclural  engineer  all  the 
rights  and  privileges  granted  to  the  other  profession  no  mat- 
ter what  the  character  of  the  buildings  may  be. 

Another  factor  to  aid  and  assist  the  structural  engineer 
was  the  securing  In  the  last  legislature  of  an  amendment 
to  the  General  Lien  Law  by  and  through  the  efforts  of  this 
association,  extending  full  lien  rights  to  structural  engineers. 
This  should  mean  the  saving  of  thousands  of  dollars  an- 
nually to  our  members.  Another  saving  to  our  members 
was  the  securing  bv  this  association  of  a  reduction  In  the 
annual  renewal  fee  demanded  by  the  state  for  renewal  of  li- 
censes. This  renewal  fee  under  the  new  law  Is  $1  instead 
of  $10  under  the  old  law.  The  penalty  under  the  old  la»- 
for  allowing  a  license  to  lapse  on  account  of  non-payment 
of  the  renewal  fee  was  figured  at  the  rate  of  $15  per  year, 
during  the  period  of  such  lapse,  while  under  the  new  act 
we  were  able  to  have  this  changed  and  reduced  to  a  lump 
sum  of  $5  for  a  period  of  not  to  exceed  five  years.  This  !s 
a  substantial  saving  In  many  cases  where  a  licensed  engi- 
neer may  leave  the  state  or  retire  from  the  active  practice 
of  his  profession  for  a  period  of  not  to  exceed  five  years. 
Our  new  act  provides  that  the  practice  of  structural  engi- 
neering by  one  not  dulv  licensed,  a  fine  and  penalty  under 
which  each  day  of  such  practice  constitutes  a  separate  of- 
fense, making  the  penaltv  cumulative,  which  makes  the 
penalty  so  large  ihat  it  would  not  pay  an  unscrupulous  out- 
sider or  unlicensed  engineer  to  attempt  such  practice,  while 
our  first  law  only  provided  for  a  small  fine  which  could  be 
paid  without  hardship  on  an  ordlnarj-  Job.  This  clause  tn 
the  new  law  Is  a  great  protection  to  the  licensed  structural 


Id  go  on  enumerating  many  other  good  points  the 
:,--,.,  lailon  has  accomplished  for  the  licensed  en^neer 
of     the     state.       Sufllce     to     say     that     this     association. 
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through  its  directors,  advisory  board  and  officers  is  watch- 
ing and  safeguarding  in  all  possible  ways  the  interests  of  its 
members,  and  is  doing  everything  in  its  power  to  promote 
the  standing  and  reputation  of  the  association  and  the  pro- 
fession. Our  efforts  have  succeeded  in  creating  a  har- 
monious co-operation  between  our  association,  the  archi- 
tects' association,  the  Western  Society  and  the  local  chap- 
ter of  the  American  Institute  of  Architects,  which  has  re- 
sulted in  the  appointment  of  a  combined  committee  called 
the  Joint  Professional  Committee  on  Materials  and  Method.^, 
the  purpose  of  which  is  to  study  conditions  and  adopt  uni- 
form methods  in  connection  with  construction,  specifications, 
accounting,  use  of  materials,  and  to  suggest  changes  in  the 
building  code  for  the  benefit  of  building  construction. 

A  proposition  has  been  made  for  a  new  structural  steel 
ordinance  and  structiiral  timber  ordinance.  In  the  structural 
steel  ordinance  is  included  specifications  for  the  use  of  nickel 
steel.  Chicago  is  probably  the  first  city  in  the  I'nited  State.? 
■where  an  ordinance  has  been  proposed  for  the  use  of  nickel 
steel  in  building  construction.  It  is  my  idea  that  our  asso- 
ciation besides  being  a  business  association  to  promote  the 
interest  of  the  licensed  structural  engineer  and  to  protect 
their  license  law.  should,  in  a  broad  way.  interest  itself  es- 
pecially in  public  questions  dealing  with  engineering  prob- 
lems. The  association  should  promote  activities  in  the  di- 
rection of  standardizing  engineering  pvactices,  engineering 
charges,  engineering  etiquette,  and  other  questions  of  simi- 
lar nature  of  interest  to  the   engineering  profession. 


Determinations  of  Stress-Deforma- 
tion Relations  for  Concretes 
Under  Repeated  and  Con- 
tinuous Loadings* 

By  G.  M.  WILUAMS. 
The  deformation  of  concrete  under  stress,  while  of  great 
importance  in  the  design  of  reinforced  concrete  structures,  i? 
not  generally  given  much  consideration  in  tests  of  concrete. 
Although  a  definite  value  for  the  modulum  of  elasticity  may 
be  used  in  design,  it  is  generally  considered  that  the  stress- 
deformation  relation  is  not  linear,  even  for  small  loads,  and 
as  a  result  such  a  value  as  is  used  is  only  an  approximation 
which  practice  has  shown  to  give  safe  results.  Some  au- 
thorities hold  that  the  relation  becomes  linear  for  repeated 
applications  of  load,  while  others  have  found  the  linear  re- 
lation only  in  concrete  which  has  aged  for  a  long  period  of 
time. 

To  find  what  the  stress-deformation  relation  really  is  for 
various  concretes  made  with  our  regular  run  of  materials  for 
different  conditions,  such  as  wet  and  dry.  and  for  repeated 
and  continuous  applications  of  load,  the  work  described  later 
vas  undertakfn 

Preparation  of  Concrete. — I'nless  stated  otherwise,  all  de- 
terminations of  the  stress-deformation  relations  were  made 
on  concrete  test  cylinders  8  in.  in  diameter  by  IG  in.  long 
stored  In  wet  sand  until  the  day  of  test.  In  all  cases  6  by 
12-in.  specimens  were  prepared  for  test  at  28  days,  at  which 
time  the  stress-deformation  observations  were  started.  The 
materials  used  were  a  standard  Portland  cement.  Potomac 
River  sand  and  gravel,  and  blast  furnace  slag.  Just  previ- 
ous to  testing,  the  specimens  were  removed  from  sand  sto- 
rage and  the  ends  made  plane  and  parallel  by  grinding  on  a 
steel  plate  with  water  and  carborundum.  All  tests  were 
made  In  a  2nn.onn.ib.  capacity  testing  machine  having  a 
spherical  hearing  block  attached  to  the  moving  head,  with 
the  ends  of  the  concrete  specimen  in  direct  contact  with  the 
metal  head  and  weighing  platform  of  the  machine 

Measurement  of  Deformation.  — An  instrument  consist- 
ing of  two  Independent  yokes,  each  having  three  points  of 
contact  with  the  surface  of  the  test  specimen,  fitted  with 
three  Ames  diel  gages  graduated  to  read  to  0.0001  in.,  was 
used  to  measure  the  deformation  under  load. 

The  yokes  are  spaced  10  in.  apart  so  that  the  averag<» 
deformation  per  inch  can  be  determined  to  O.OOonOl  in.  This 
instrument  was  designed  by  Mr.  H.  A.  Davis,  formerly  with 
the  Bureau  of  Standards.    While  this  type  of  instrument  re- 


quires a  greater  number  of  observations  and  considerably 
more  computation  than  does  the  averaging  type  fitted  with  a 
single  dial,  our  experience  would  indicate  that  the  former  i» 
generally  more  satisfactory  and  reliable  since  unequal  d<j- 
formations  due  to  non-uniform  loading  is  made  apparent  by 
unequal  rate  of  movement  of  the  dial  hands.  With  the  three- 
dial  instrument,  readjustment  of  position  can  immediately  be 
made,  while  with  the  single-dial  type  such  unequal  loadings 
cannot  be  detected. 

Stress-Deformation  Curves. — While  it  is  true  in  a  fe"-v 
cases  that  the  first  applications  of  load  to  a  specimen  will 
result  In  a  curve  which  may  be  expressed  by  an  exponential 
equation,  this  relation  does  not  hold  in  any  case  for  the  con 
cretes  included  in  these  tests  for  further  application  of  load. 
Except  in  a  few  cases  for  1;3: 6  concretes  at  28  days  and 
wet-consistency  1 : 2:4  concrete  at  the  same  age.  a  straight  line 
relation  was  obtained  for  the  first  application  of  load.  In 
general  the  deformation  for  a  unit  stress  of  200  lb.  per 
square  inch  is  less  than  that  obtained  for  further  equal  in- 
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Deformation,  in    perlncH 

Fig.   1 — IVIodulus   of    Elasticity   of   Concrete    in    Dry   and    Wet   Condi- 
tions  for   Loads    in    Excess   of   Usual    Worl<ing    Loads. 

crenients  of  stress  so  that  a  straight  line  drawn  through  the 
values  for  the  higher  loads  will  fall  slightly  to  the  left  of  the 
origin. 

Modulus  of  Elasticity,  E,  of  Concrete  for  Wet  and  Dry 
Condition.— In  Fig.  1  are  shown  representative  stress-strain 
relations  for  concrete  in  the  wet  and  dry  condition.  Speci- 
men 22b  at  the  age  of  2S  days,  when  removed  from  wet  sand 
storage,  had  a  modulus  of  elasticity,  E,  of  3.S0O.000  lb.  per 
square  inch:  one  week  later  after  drying  in  air  the  value  for 
E  was  4,040,000.  At  the  age  of  8  weeks,  after  10  days'  im- 
mersion in  water,  during  which  time  the  specimen  absorbed 
4.4  per  cent  by  weight,  the  value  for  E  was  3.950.000.  After 
further  drying  in  air  for  2  w-eeks  the  value  obtained  was 
,3,985.000.  For  specimen  2fla.  in  which  slag  was  used  as  a 
coarse  aggregate,  the  value  after  removal  from  damp  sand 
was  4.610,000  lb.  per  square  inch;  after  10  days  in  water, 
4.700.000;  and  after  drying  for  1  week  in  air.  4,320.000  lb.  per 
square  inch.  The  range  of  values  in  both  cases  are  no 
greater  than  would  he  expected  for  repeated  removal  and  re- 
placement of  instruments  for  a  specimen  stored  under  uni- 
form and  constant  conditions  of  humanity.  Further  data 
showing  similar  constant  values  for  the  wet  and  dry  condi- 
tion are  contained  in  Figs.  2  and  3. 

Deformation  of  Concrete  Under  Repeated  Loads.— In  Fig. 
2  are  shown  the  results  of  repeated  iiiJiilications  of  load  on 
a  specimen  of  1:2:4  concrete  which  had  a  strength  of  1,565 
lb.  per  square  inch  at  28  days  as  determined  by  tests  of  6 
by  12-in.  cylinders.  All  load  was  removed  in  every  case 
after  the  maximum  of  1.000  lb.  per  square  inch  was  applied. 
The  lines  for  "zero  load"  and  '■l.OOd-lb.per-sq.-in  load"  may 
be  considered  at  the  elevation  of  the  upper  surface  of  the 
cylinder  during  the  progress  of  the  test.  Load  was  first  ap- 
plied immediately  after  removal  from  wet  sand  with  the  re- 
sult as  shown  in  the  stress-deformation  curve  ir.arked  1  at 
the  right  of  the  diagram.  Load  was  released  and  a  perma- 
nent set  of  about  0.000033  in.  per  inch  was  noted.  Further 
applications    of    load    equal    to    two-thirds    of    the    ultimate 
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strength  of  the  specinu-ii  showed  \iry  -light  Increase  In  set 
beyond  that  resulting  from  the  tii-i  ui>plication.  Standini; 
over  uisht  with  no  load,  teniperuiur-  haiiges  gnve  readings 
the  next  morning  which  seemed  to  imUeate  nearly  as  great 
a  pornianent  set  as  resulted  from  al!  applications  of  loads 
the  day  previous.  The  modulus  of  e'a-ticlty  for  loadmg  No 
10  is  slightly  higher  than  for  loading  N'n  i:  the  previous  day 
The  turning  off  of  the  heat  in  thi'  aft.'rnoon  of  the  secoii-I 


Fig.    2 — Deformation    of   Concrete    Under    Repeated    Applications   of 
Loads   In    Excess  of   Usual   Working    Loads. 

day  is  shown  by  the  last  load  applied  late  in  the  evening  of 
that  day.  On  the  third  day  there  was  no  heat;  but  the  re- 
peated application  of  loads,  together  with  the  direct  rays  of 
the  sun  Inter  in  the  day,  gradually  increased  the  permanen". 
»et  and  caused  corresponding  increases  in  the  deformation 
for  maximum  load.  Late  on  the  fourth  day  the  permanent 
»«t  for  zero  load  was  approximately  the  same  as  for  the  sec- 
end  day. 

Continued  repetitions  of  load  tend  to  raise  slightly  th'> 
valae  of  the  modulu.s  of  elasticity.  In  the  case  of  specimen 
4Ib.  the  value  for  E  gradually  increased  during  the  test.  br»- 
coming  3.950,000  lb.  per  square  inch  for  the  35th  loading  on 
the  fourth  day.  It  should  be  noted  that  these  loadings  are 
tell  teyond  the  strengths  ordinarily  assumed  in  design  for 
concrete  of  this  quality. 

Deformation  of  Concrete  Under  Continuous  Load. — The  de- 
formation ot"  concrete  under  repeated  loads  and  continuous 
loads  is  illustrated  in  Figs.  ?,  and  4.  Specimen  42c.  made  of 
1:2:4   concrete    having   a    compressive    strength   of   2.020   lb 
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'^'9.  3 — Modulus   of    Elasticity   of   Concrete    Before    and    After  Con. 

tinuous  and   Repeated  Applications  of   Loads   In   Excess  of 

Usual   Working    Loads. 

i^r  square  inch  at  2S  days,  was  placed  in  the  machine  Im- 
raediatLly  after  removal  from  wet  sand,  and  the  value  for 
the  modulus  of  elasticity  was  found  to  be  3,:!30,ono  lb.  per 
square  inch.  After  drying  in  the  air  for  2  weelts.  the  valuo 
was  determined  as  3.485.000.     After  a  number  of  loadings  up 


to  1.400  lb.  per  square  inch  during  which  the  preceding  valu.i 
was  obtained,  u  load  equivalent  tu  tiou  lb.  per  square  inch 
was  tualntaiiied  for  seven  days.  The  gradual  permanent  set 
of  the  concrete  us  well  as  the  resultant  of  temperature 
changes  is  indicated  by  the  dotted  line  across  the  center  of 
Kig.  4.  The  effect  of  temperature  change  duo  to  the  turn- 
ing off  of  the  steam  heat  each  afternoon  is  Indicated  by  th" 
rise  of  the  curve  at  the  end  of  i-uch  day.  This  was  espe- 
cially marked  for  the  fifth  day  when  the  night  was  unsuullv 
cidd.  Kach  morning  the  beam  was  found  dropped,  and  i 
load  equivalent  to  from  10  to  l.'>  lb.  per  8(|Uare  inch  wa.-s 
Usually  required  to  balance  It.  During  the  day,  the  hlghe!- 
temperature  in  the  room  In  several  cases  caused  the  beam 
to  rise  so  that  the  actual  load  would  be  approximately  G  lb 
per  square  Inch  more  than  had  been  applied  originally 
through  the  nuichlne.  On  the  seventh  day,  all  load  was  re- 
leased and  repeated  and  loadings  of  1,000  lb.  per  square  Inch 
were  applied.  As  shown  in  Fig.  3  the  modulus  Increased 
slightly  to  3. ,'.20, 000.  After  storage  In  nlr  for  one  week, 
further  loadings  to  1.400  lb.  per  square  inch  gave  a  value  of 
3.C50,000. 

As  shown  In  Fig.  3.  similar  results  were  found  for  speci- 
men 53b,  a  1:1^:3  proportion  concrete  which  had  a  strength 
of  2.S85  lb.  per  square  Inch  in  2S  days.  In  this  case  a  con- 
stant load  of  l.OOO  lb.  per  square  inch  was  applied  for  a  p«'- 
rlod  of  six  days  with  detailed  results  quite  similar  to  those 
shown  In   Fig.   4   for  the   1:2:4   proportion  concrete 

Modulus  of  Elasticity  for  Proportions  Ranging  from  Neat 
Cement  to  1:3:6  Concretes  for  the  Extreme  Ranges  of  Con- 
sistencies  Commonly    Used   in    Practice. -The   data      ' -n 
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Fig 


4  — Deformation    of   Concrete    Under   Repeated    and    Continuous 
Application  of   Loads   In   Excess  of   Usual   WA-kIng   Loads. 

the  preceding  groups  were  obtained  from  tests  of  various 
concretes  prepared  over  a  period  of  time  In  the  concrete 
laboratory  of  the  Bureau  of  Standards  and  while  giving  defi- 
nite information  as  to  the  properties  studied  are  of  llttio 
value  in  indicating  the  extreme  range  of  values  which  will 
result  from  wide  variations  In  cement  content  and  in  con- 
sistencies for  the  cement  and  aggregate.  It  is  clear  from  a 
study  of  test  data  that  the  only  function  and  value  of  aggre- 
gate in  a  concrete,  so  far  as  compressive  strength  Is  con- 
cerned, is  to  furnish  an  economical  mixture  as  compared 
with  the  cost  of  neat  cement,  and  that  some  strength  under 
such  I'onditlons  results,  not  because  of  the  presence  of  the 
aggregate,  but  In  spite  of  its  presence  in  the  mix.  In  other 
words,  cement  Is  the  one  strength-giving  element  in  the  mix 
and   aggregate  Is  used  only  for  the  sake  of  economy. 

With  this  point  of  view,  concretes  were  prepared  ranging 
In  cement  content  from  neat  cement  to  1:3:6.  having  two 
consistencies  or  flowabilitles. 

These  concretes  were  composed  of  a  normal  Portland 
remenl.  Potomac  River  sand  passing  the  Vi-ln.  screen,  and 
Potomac  River  gravel  the  ^-In.  screen.  Sand  and  gravel 
were  proportioned  by  volume  in  a  cubic-foot  measure,  the 
materials  being  taken  from  stock  piles  which  had  just  pre- 
viously been  wet  by  rains,  fement  was  weighed  to  fnsure 
the  same  quantity  for  each  hatch.  Mixing  was  continued  for 
two  minutes  in  a  batch  mixer  for  the  concretes  and  four 
minutes  for  the  neat  cement  pastes.  The  above  procedure 
was  followed  to  duplicate  In  every  way  possible  the  best  con- 
trol which  might  be  employed  in  the  field  when  using  the 
same  materials. 

Consistency  was  controlled  and  measured  by  means  of  the 
"flow  table'"  which  has  been  employed  for  this  purpose  in  the 
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concrete  laboratory  of  the  Bureau  of  Standards  since  the 
early  par'  oi  isasi.  Flowability  is  measured  by  the  increase 
in  diameter  of  a  mass  of  concrete  molded  iu  the  shape  of  a 
frustum  of  a  cone  on  a  table  top  which  may  be  raised  and 
dropped  through  a  fixed  distance  by  means  of  a  cam.  A 
mass  of  concrete  6  in.  high  having  upper  and  lower  dianieters 
of  S  and  12  in.,  respectively,  is  molded  on  metal  covered  top_, 
the  form  withdrawn  and  the  table  top  raised  and  dropped  lo 
times  through  a  distance  of  Ms  in.  The  mass  usually  spreads 
concentrically:  and  two  diameters  at  right  angles,  the  long 
and  short  ones  if  difference  is  apparent,  are  measured  by 
means  of  a  proportional  caliper  which  is  graduated  in  such 
a  manner  that  the  sum  of  the  two  readings  gives  what  is 
called  "relative  flowability."  This  figure  is  always  greater 
than  100  and  is  obtained  by  dividing  the  new  diameter  of  the 
mass  bv  the  old  and  multiplying  by  100.  Tests  have  shown 
that  flowahilitv  is  directlv  proportional  to  the  percentage  of 
mixing  water  by  weight  of  dry  materials  in  any  mass;  also 
that  flowability  as  measured  by  the  'flow  table"  varies  di- 
rectly with  the  velocity  of  flow  in  a  steel  chute  for  all  usable 
and  workable  concretes. 

In  these  tests  the  total  amount  of  water  used  was  deter- 
mined as  carefully  as  possible  by  drying  representative  sam- 
ples of  the  wet  sand  and  gravel,  but  as  is  true  in  practice, 
the  actual  amount  used  is  of  no  consequence,  since  a  definite 
flowability  was  desired  and  as  much  water  was  added  as 
would  result  in  the  required  consistency. 

The  two  flowabilities  used,  165  and  240,  represent  the  ex- 
tremes which  would  ordinarily  be  used  in  practice  in  struc- 
tural work.  A  flowability  of  IC.i  is  too  low  to  permit  placing 
through  ordinary  chute  systems,  while  a  flowability  of  240 
is  as  great  as  is  generally  needed  in  practice.  The  addition 
of  more  mixing  water  would  result  in  considerable  segrega- 
tion for  this  particular  combination  of  fine  and  coarse  aggre- 
gates. 

For  modulus  of  elasticity  determinations,  two  S  by  16-in. 
cylinders  were  prepared  from  each  batch  and  three  6  by  12- 
In.  cylinders  were  molded  for  test  at  28  days.  All  speci 
mens  were  stored  in  wet  sand  for  27  days,  after  which  they 
were  remov-ed.  These  data  are  shown  in  tabular  form  in 
Table  I. 

As  would  be  expected,  compressive  strengths  and  values 
of  the  modulus  of  elasticity  are  lower  for  the  flowability  of 
240  than  for  that  of  165,  except  for  the  dry  neat  cement  mix. 
The  only  explanation  which  can  be  offered  for  this  discrep- 
ancy is  the  possibility  that  insufficient  work  was  done  on 
the  mass  to  result  in  the  plastic  condition  which  is  attained 
in  laboratory  tests  of  neat  cement  only  after  a  minute  or 
more  of  vigorous  working  of  a  small  lot  of  material.  K 
flowability  of  165  for  this  material  did  not  result  in  a  plastic 
mass  but  a  large  ball  was  formed,  which  rolled  around  with- 
out the  distortion  of  the  mass  which  is  necessary  to  obtain 

T.,,.:.:.     .     .MOr>UI.T7S    OF    EI,.ASTICITY     AND     COMPRESSIVB 
STRKNGTH    OF   CONTRFTRS    OF    DII^'^KRENT    PRO- 
PORTIONS  AND   TWO   FL/1WABII-ITIRS. 
Potomac    River   Materials — Sand    0   to    'A    in..   Gravel    'A    to    %    in. 
Stored   in  Wet  Sand  for  27  Days. 
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the  required  plasticity.    The  higher  flowability  of  240  resulted 
in  a  mass  which  readily  flowed  in  the  mixer. 

Summary.— The  data  of  which  the  preceding  may  be  con- 
sidered representative  bears  out  the  results  of  tests  pre- 
viously made  iu  our  laboratory  that: 

The  true  stress-deformation  relations  for  concrete  under 
loads  even  exceeding  designing  loads  and  loads  applied  in 
practice  and  up  to  50  or  75  per  cent  of  the  ultimate  strength 
may  be  represented  by  a  straight  line. 

For  a  few  specimens,  composed  of  lean-mix  or  very  wet- 
consistency  concretes  just  removed  from  damp  sand  storage, 
it  was  found  that  the  increments  of  deformation  for  equal 
increments  of  load  for  the  first  application  of  load  only  could 
be  represented  by  an  equation  of  the  exponential  type,  but 
second  and  additional  applications  of  load  resulted  in  a 
straight  line  relation. 

For  ordinary  working  loads,  and  up  to  50  to  70  per  cent 
of  the  ultimate  strength  of  the  concrete,  95  per  cent  of  the 
value  for  modulus  of  elasticity  obtained  by  dividing  the  unit 
stress  by  the  unit  deformation  for  that  load  will  represent 
the  true  modulus  with  sufficient  accuracy. 

The  modulus  of  elasticity  for  normal  concretes  Is  the 
same  for  any  given  material  in  either  the  wet  or  dry  condi- 
tion. 

The  modulus  of  elasticity  of  concrete  is  apparently  in- 
creased slightly  for  repeated  or  long-continued  single  appli- 
cations of  loads.  The  modulus  of  elasticity  of  concrete  in  a 
structure  subjected  to  loads  within  design  limits  is  prob- 
ably slightly  greater  than  the  value  found  from  tests  of 
cylindrical  specimens  of  the  same  concrete.  The  stress- 
deformation  relation  under  such  conditions  can  be  repre- 
sented by  a  straight  line. 

With  any  given  cement  and  grading  of  aggregate  of  tli^ 
same  maximum  size,  and  for  any  given  proportion  of  cement 
to  aggregate,  the  ratio  of  modulus  of  elasticity  to  compres- 
sive strength  of  concrete  is  fairly  constant,  regardless  of 
the  consistency  or  flowability. 
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•Relative  flownhility  of  165  i.9  aliout  the  driest  which  can  be 
used  In  rcinforre'l  rnnrreie  worl<.  A  relative  flowability  of  240  is 
a"  fiuiii  a  mix  as  ne^fl  he  useel.  For  this  particular  combination 
of  aefrreBBte*  the  fdrtitlon  of  much  more  water  would  have  caused 
ence'slve   segrenation,   especially  for  the  leaner  proportions. 


Present    Construction    Costs    and 

Corresponding  Office  Building 

Rentals 

In  an  informal  talk  at  the  recent  Pacific  Northwest  Con- 
ference at  Seattle,  Mr.  Robt.  G.  Walker,  manager  of  the  Ta- 
comah  Bldg.  Taconia.  Wash.,  made  the  following  observa- 
tion on  rentals  of  office  buildings  under  the  present  high  cost 
of  building 

Tlie  present  cost  of  building  is  greater  than  at  any  lime 
in  the  history  of  the  country.  The  two  factors  that  enter 
into  the  cost  of  building,  namely  labor  and  material,  are 
vying  with  each  other  in  the  upward  flight.  Materials  that 
enter  into  the  construction  of  a  building  have  increased 
from  60  per  cent  to  300  per  cent.  Labor  demands  more  pay, 
shorter  hours  and  is  less  efficient  and  the  net  result  is  that 
the  cost  of  building  has  increased,  on  an  average  through- 
out the  country  75  per  cent  since  1914,  and  what  is  more 
—the  cost  of  labor  and  building  material  holds  little  prom 
Ise  of  reduction. 

Many  investors  who  ordinarily  are  able  and  willing  to  put 
monev  into  building  enterprises  are  holding  off,  hoping  that 
prices  will  drop.  Rut  according  to  the  best  informed,  there 
seems  to  be  no  relief  for  the  next  five  years.  In  the  mean 
time  architects  and  contracting  engineers  are  working  con- 
tinually to  devise  new  and  cheaper  processes  of  construc- 
tion. Notwithstanding  the  increased  cost,  according  to 
figures,  reports  from  193  cities  show  the  total  of  building 
permits  for  .Tanuary,  1920,  to  be  $117,747,000,  as  against  i 
total  of  $21,732,000  for  the  same  municipalities  in  .January  of 
1919 — a  gain  of  over  440  per  cent. 

It  Is  interesting  to  note  that  of  this  total  building  outlay 
?,9  per  cent  was  for  industrial  plants  while  15  per  cent  was 
for  business  buildings:  The  city  of  Tacoma  is  building  morp 
large  office  buildings  and  business  blocks  this  year  than 
ever  before  In  her  history  in  spite  of  the  high  cost  of  con- 
struction. 

The  owner  of  a  building  erected  eight  years  ago  must 
meet  a  75  per  cont  Increase  in  operating  e:-penses.  while 
the  owner  of  a  building  built  at  the  present  time  must  also 
meet  an  Increase  of  75  per  cent   in  cost  of  construction. 

It  is  a  comparatively  simple  matter  to  figure  out  what 
the  square  foot  rental  of  an  office  building  should  be  to  re 
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turn  to  the  owner  0  per  cent  net  en  his  Investment,  but  1( 
this  rule  is  adhered  to  it  is  appar.  iit  thut  the  building  eon- 
slrueted  under  present  conditions  imist  command  A  much 
higher  rental  rate  than  the  buildiui?  erected  In  pre-war 
times. 

From  the  standpoint  of  bulldliie;  cost  alone,  the  bulldlnR 
of  today  must  command  a  40  ptT  cnt  hlKher  rental  than 
the  building  of  six  or  eight  years  jtgo.  Can  the  owner  of 
the  new  building  overcome  this  handicap?  Kither  the  older 
buildings  (not  the  obsolete  ones*  will  profit  by  the  present 
high  cost  of  building  or  the  owners  of  the  new  buildings 
must  be  content  with  a  very  low  return  on  their  Invest- 
ments. The  increase  in  the  cost  of  (onstriiction  does  not 
give  a  better  building,  and  the  bulUlinc  i>f  six  or  eight  years 
ago  can  hardly  be  said  to  be  obsolete  or  men  to  have  depre- 
ciated 12  or  16  per  cent,  although  as  a  matter  of  bookkeep- 
ing we  mav  have  charged  2  per  cent  iht  annum  for  obso- 
lescence. In  other  words,  your  $600,000  hiillding  of  six  year-i 
'go  is  about  equal  to  your  $1,000,000  biilUlliig  of  today. 

This  being  the  case,  is  the  owner  of  a  building  constructcl 
•1  pre-war  times  warranted  in  raising  n^nts  to  the  same 
igh  standard  which  the  owner  of  a  building,  built  under 
;  resent  conditions,  must  maintain  in  order  that  he  may  re- 
.'Ive  a  fair  return  on  his  investment?  This  question  may 
..^  answered  by  saying  that  this  cause  alone  does  not  justify 
he  raise,  but  thtre  is  another  cause  that  does  justify  an 
■  iiual  or  greater  raise  in  rents  and  that  is  the  ever  Increaf- 
ng  cost  of  operation.  Whatever  the  cause,  the  buildin-; 
.wner  is  entitled  to  a  fair  return  on  his  investment. 

The  result  will  probably  be  that  both  causes  will  influence, 
rentals  to  the  end   that  the  rate  established  will  be  a  com- 
promise;   that   is.  the  older  building  will  be  able  to  charge 
i  higher  rate  than  would  be  possible  in  the  absence  of  thi-- 
ncreased   cost  of  building,   while  the  new   building  will   not 
•  ceive  the  rate  to  which  It  may  be  fairly  entitled  becaus--" 
■he   older   building   can    quote   a   lower   rate    and    still   sho'v 
•he  same  net   return. 
Puildings  constructed   at   the  present   time   in   the  smaller 
ities   and   on   low   priced    lots   will   be   entitled    to   charge  a 
'  igher  per  cent  of  increase  than  will  buildings  in  the  larger 
cities    built   on    land    of   higher  value.     Therefore   the   lower 
the  ratio  of  land  value  to  the  cost  of  the  building,  the  higher 
must  be  the  rate  of  the  rental  increase  on  the  total  invest- 
iiient. 

In  the  case  of  the  Tacoma  building,  an  increase  in  rents 
of  SO  per  cent  over  the  schedule  in  force  eight  years  ago 
would  be  justified,  regardless  of  the  present  high  cost  of 
building,  for  then  the  building  would  earn  not  more  than  fi 
per  cent  net  on  the  original  investment,  allowing  2  per  cent 
for  depreciation  and  obsolescence.  As  a  matter  of  fact  we 
have  Increa.sed  our  rents  only  20  per  cent  in  eight  years. 

We  often  hear  it  said  that  because  building  cost  has  ad- 
vanced 75  per  cent  rents  must  be  advanced  7.^  per  cent  to 
correspond.  This  conclusion,  of  course,  is  incorrect.  As- 
suming that  the  land  value  remains  the  same,  the  proper 
rate  of  rental  increase  should  be  based  on  increased  cost  of 
building  and  on  increase  in  operation  and  overhead. 

Tor  example:  an  office  building  costing  $fiOO.flOO  In  19H 
la  located  on  land  valued  at  $.500,000.  making  an  original 
investment  of  $1,100,000.  The  same  building  would  cost  to- 
day $1,000,000  (land  values  assumed  to  be  the  same^  In- 
creasing the  total  investment  by  37  per  cent  or  up  to  $1,500.- 
000.  which  allows  for  75  per  cent  increase  in  the  cost  of 
the  building.  To  meet  this  increase  in  cost  of  building  an 
increase  In  rents  of  40  per  cent  is  necessarv.  This  means 
that  rents  should  be  advanced  from  $1.50  to  $2.10  per  square 
foot  or  in  like  ratio.  Remember  that  thi.s  increase  is  in  ad- 
dition to  the  increase  necessary  on  nrconnt  of  the  Increased 
cost  of  operation. 


Rubber  Bands  as  Draftsman's  Aids. — The  common  rubber 
hand  is  one  of  the  handiest  of  a  draftsman's  accessories, 
states  the  American  Machinist.  A  small  band  wound  around 
pencils,  penholders,  etc..  will  keep  them  from  rolling  off  the 
hoard,  and  save  many  a  broken  point.  Three  such  bands 
wound  around  the  corners  of  a  triangle,  notches  having  been 
cut  in  the  wood  to  hold  them  from  slipping,  will  raise  th" 
triangle  above  the  surface  of  a  tracing  and  reduce  iHsk  •)f 
smiidcing.  .•\  larger  band  or  two,  and  a  piece  of  cord  servo 
to  hold  the  head  of  the  T-snuare  always  in  contact  with  the 
edge  of  the  drawing  board,  the  device  being  attached  to  the 
under  side  of  the  square  and  board  by  tacks. 


A   Plea   for  a   Fair  Contract* 

My  S.  .\1.  SU.XAIl. 
Prealdent  Philadelphia  Section.  American  Society  of  Civil  Engineers. 
According  to  Blackstone,  11  contract  Is  "an  agreement  upon 
sultlcient  consideration  to  do  or  not  to  do  n  particular  thing" 
and  to  be  binding  on  all  concenu-d  thi-re  should  evidently  be 
ii  mutual  undorstaudlng  and  u  meeting  af  the  minds  of  the 
I'otitracting   parties  us   It   la  usually  ex|)reshed. 

.VmblguoDs  spjHiflcBlions.  or  what  priictically  umounts  to 
the  same  thing,  when  the  party  for  whom  the  work  is  being 
done  doesn't  know  exactly  what  he  wants  and  consequently 
doesn't  show  it  on  his  jiluna  nor  describe  It  in  his  speclllca- 
llons  and  when  the  contractor  doesn't  know  exactly  what  he 
is  agreeing  to  furnish,  there  Is  evidently  not  u  meeting  of  the 
minds  and  there  is  plenty  of  room  for  argument. 

This  brings  to  my  mind  a  case  which  was  tried  on  one  of 
our  local  courts.  Involving  the  interpretation  of  a  Tennsyl- 
vania  statute.  A  Philadelphia  lawyer,  a  former  member  of 
the  slate  legislature,  objeiti-d  to  his  opponent's  Interpretation 
of  the  statute  In  question  and  aiipeab'd  to  the  Judge,  making 
the  slalenieiit  that  he  knew  better  than  his  opponent  what 
was   meant   by   the   law.   having   been   its   author.     The   Jtidge 

quietly   remarked.   "Mr.   .   you  doubtless   know    exactly 

what  you  had  In  mind,  but  It  doesn't  appear  to  have  been 
written  into  the  law  in  the  way  you  wish  it  Interpreted."  The 
opposing  counsel,  who  is  now  a  member  of  the  Supreme  Court 
of  I'ennBylvania,  interpreted  the  law  In  the  only  possible  way 
it  could  have  been  interpreted,  and  that  was  exactly  as  It  was 
written  and  was  uphelil  by  the  court.- 

I  recall  an  instance  In  which  a  certain  gentleman,  chief  en- 
gineer of  a  big  municipal  department,  made  the  statement, 
"when  I  prepared  the  specitlcations  I  had  such  and  such  In 
mind."  and  of  a  nuin  who  answered  him,  "when  I  read  the 
specifications  I  had  such  and  such  an  impression."  As  long 
as  two  men  can  be  as  far  apart  as  this,  It  is  evident  that  there 
can  be  no  such  tiling  as  a  mutual  understanding. 

What  Should  Be  Set  Forth  on  the  Plans  and  Specifications? 
—  Everything  that  is  required  to  be  included  in  the  bid  price 
should  be  so  clearly  set  forth  on  the  jilans  and  in  the  sped- 
llcatlons,  that  there  shall  be  no  possibility  of  any  difference 
of  opinion  on  the  one  hand  as  to  what  the  owner  is  to  re- 
ceive and  on  the  other  hand  what  the  contractor  is  to  furnish. 
There  is  no  question  but  that  this  can  be  done  If  sullicient 
care  is  exercised  In  the  investigation  before  making  the  plans 
and  in  the  subsequent  preparation  of  the  plans  and  the  speci- 
fications. Evidently  the  contractor  cannot  be  as  familiar  with 
the  work  as  are  the  engineers  who  prepared  the  plans  and 
specifications  and  he  should  therefore  not  be  expected  to  read 
into  them  anything  not  definitely  shown  thereon  nor  de- 
scribed. Mind  reading  is  not  one  of  the  usual  accomplish- 
ments of  contractors. 

The  Chief  Engineer.--The  engineer  is  or  should  be  an  up- 
standing. Intelligent,  high  minded,  well-balanced,  more  than 
ii'-iially  honest  individual  who,  unlike  physicians  and  lawyers 
who  hury  or  intern  their  mistakes,  as  the  case  may  be.  has 
to  stand  for  them  and  no  doubt  they  stare  him  in  the  face  and 
he  Is  usually  held  to  strict  accountability  for  his  every  action, 
hut  this  should  not  cause  him  to  whimper  nor  to  depart  to 
the  slightest  extent  from  the  path  of  exact  justice,  regardless 
of  the  way  It  affects  the  side  which  employs  him  or  the  other 
side. 

The  Scope  of  the  Engineer's  Duties. — Of  the  work  of  the 
engineer,  soni"  one  has  said  that  "the  gradual  evolution  of 
the  status  of  the  enginer  bar:  forced  him  to  take  account  of 
other  laws  and  forces  than  those  of  mathematics  and  pure 
science,  so  that  today  he  Is  compelled  almost  without  realiz- 
ing It  to  consider  economic  problems  and  particularly  those 
arising  out  of  a  proper  appraisal  of  equity  between  man  and 
Mian."  This  would  <-learIv  Indicate  that  he  has  grown  to  be 
a  much  bigger  man  than  formerly,  where  his  work  was  largely 
of  a  technical  nature. 

The  Contractor. — The  contractor,  whether  an  engineer  or 
not.  Is  not  necessarily  a  different  kind  of  person  from  the 
engineer  who  has  no  contractual  afniiations.  They  are  both 
of  them  accounted  as  of  the  species  "Homo  Sapiens."  The 
contractor  has  undoubtedly  the  same  shortcomings  as  other 
men  and  possibly  also  participates  with  the  engineer  In  the 
possession  of  those  qualities  which  are  sometimes  designat- 
ed, commendable. 


■From  the  July  Journal  of  the  EnKlneors'  Club  of  Philailelphia. 
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Whether  or  not  the  engineer  is  justified  in  holding  himself 
aloof  from  the  contractor  because  he  feels  that  he  is  of  a 
tigher  grade  of  organization,  hasn't  at  all  been  proven,  for 
in  the  strictest  sense,  i.  e..  according  to  the  etymological 
meaning  of  the  word,  there  are  comparatively  few  persons 
e\en  iriChiding  those  whom  we  esteem  most  highly  to  whom 
this  designation  "contractor"  cannot  he  applied. 

With  this  preface,  let  us  proceed  to  a  consideration  of  the 
subject. 

Whatsoever  ye  would  that  men  should  do  to  you,  do  ye 
even  so  unto  them. 

This  may  seem  to  be  a  peculiar  theme  for  an  engineer, 
but  it  is  i>roposed  in  the  light  of  this  admonition  to  examine 
into  the  subject  of  engineering  specifications  and  compare, 
if  possible,  the  rights  and  the  obligations  ot  the  engineer 
and  the  contractor. 

Interpretation  of  the  Specifications. — The  question  has 
often  been  asked  how  and  in  what  manner  shall  the  specifi- 
cations be  interpreted.  In  answering  this  question  were 
we  to  revert  in  this  as  in  many  other  ot  the  ordinary  affairs 
of  man  to  that  vast  storehouse  of  Hebrew  law  and  lore  desig- 
nated the  Talmud,  we  should  read  therein  injunction.; 
against  holding  any  of  the  mandates  of  man  or  what  may 
be  otherwise  termed  man-made  laws  as  immutable,  as  in  the 
case  of  nature's  laws. 

"Laws  that  hang  on  hairs"  is  the  method  ot  expression 
used  therein  and  this  has  been  interpreted  by  the  initiated 
to  mean  the  reading  of  a  law  in  the  letter,  rather  than  ;n 
the  spirit,  thereby  making  the  law  a  burden  to  the  people. 
To  quote  from  a  somewhat  more  familiar  source,  it  is  stated 
in  the  Second  Epistle  to  the  Corinthians.  Chapter  3.  Verse 
i;.  "not  of  the  letter,  but  of  the  spirit:  for  the  letter  killeth 
but  the  spirit  keepeth  alive." 

The  peculiar  thing  about  engineering  specifications  and 
the  feature  in  which  they  differ  from  any  other  code  of  laws 
is  that  they  are  usually  prepared  and  written  and  put  into 
operation  and  also  interpreted  by  the  same  person  and  in 
niany  instances  it  is  an  integral  pari  ot  them  'hat  he  (tlv! 
chief  engineer)  is  the  sole  interpreter  in  case  of  dispute 
and  his  decisions  are  final,  binding  and  conclusive  on  all 
concerned. 

We  know,  however,  that  this  clause,  while  it  was  prob- 
r.bly  written  with  the  charitable  view  ot  having  a  formidabi'^ 
club  to  hold  over  the  head  of  a  recalcitrant  contractor  and 
has  oil  many  occasions  been  used  for  that  purpose,  has  lit- 
tle or  no  standing  in  law,  as  it  is  beyond  dispute  that  anv 
action  involving  the  disposition  of  a  man's  rights  or  his  for- 
tune is  always  subject  to  review  by  the  courts,  unless  in 
signing  a  contract  his  inalienable  rights  recognized  and 
.euaranteed  by  the  Magna  Charta  and  the  Bill  ot  Rights  i-; 
-^pt  aside  by  the  contractor,  which  ot  course  is  preposterous 
'!•  suppose  and  is  in  fact  impossible.  It  is  only  by  due 
process  of  law  that  many  of  the  powers  exercised  uncha! 
Icnged  by  the  chief  engineer  under  the  specifications  can 
be  rightfully  practiced,  and  the  only  reason  why  the  law  is 
not  more  often  invoked  in  these  matters  is  because  ot  th" 
fact  of  its  being  a  cumbersome  and  expensive  process  and 
because  the  attendant  loss  of  time  and  generally  individual 
'  omfort  and  sometimes  caste  involved  in  any  action  at  lav/ 
IS   often  considered  of  more  value  than   the  money  at   stake. 

Method  of  Construction  Not  Usually  Prescribed.  The 
construction  program  of  the  various  processes  used  in  the 
lotual  performance  of  the  work  is  seldom  prescribed  in  the 
.-.pecifications.  This  is  because  an  ordinary  structure,  prop- 
erly designed,  should  adapt  itself  to  the  ordinary  and  usual 
methods  of  construction.  Extraordinary  structures  or  engi- 
neering works  of  great  complexity  and  magnitude,  may  re- 
quire extraordinary  treatment,  but  the  methods  ot  construe 
tlon  should  always  be  foremost  in  the  mind  ot  the  designer 
or  he  may  design  a  work  which  cannot  readily  be  bui't.  ThN 
of  course  Is  said  with  the  distinct  understanding  that  regard- 
less of  the  design  almost  anything  can  be  built  it  time  and 
money  are  not  restricted. 

Function  of  the  Engineer. — The  accepted  function  of  the 
engineer  seems  to  be  to  determine  the  ch-irncter  and  sty'p 
of  the  finished  work  regardless  of  how  that  end  is  to  be 
reached,  i.  e.,  without  regard  to  the  means  emploved  to  pro- 
('uce  It.  To  elucidate  the  plans  by  describing  what  cannor 
readily    be    deplrtpd    thereon    and    to    describe    the    physical 


characteristics  of  the  materials  of  construction  and  also  all 
of  the  extraneous  matter  relating  to  methods  ot  payment 
and  inspection,  etc.,  which  cannot  readily  be  written  in  the 
contract,  is  taken  to  be  the  function  ot  the  ordinary  engi- 
neering specifications. 

In  spite  of  all  that  may  be  said,  the  method  of  procedure 
which  it  is  needless  to  say  is  of  the  first  importance  in  the 
construction  of  any  work,  is  usually  left  to  the  ingenuity 
and  discretion  ot  the  contractor. 

The  term  ''engineer"  used  in  this  paper  refers  particularly 
to  the  chief  engineer  for  the  owner  and  the  process  ot  sup- 
plying the  ingenuity  and  discretion  herein  mentioned,  is 
usually  a   function   of  the   contractor's   engineer. 

Comparison  of  Duties  of  the  Engineer  for  the  Owner  and 
Engineer  for  the  Contractor.  In  this  connection  the  possi- 
ble comparison  between  the  chief  engineer  (designing  engi- 
neer) and  the  contractor's  engineer  (construction  engineer) 
is  that  a  failure  ot  judgment  on  the  part  ot  the  former  while 
no  doubt  something  that  he  regrets,  a  failure  ot  judgment 
on  the  part  ot  the  latter,  as  a  rule,  will  result  in  financial 
loss  to  his  principals,  possibly  also  loss  of  life,  not  to  men- 
tion the  chagrin  at  the  loss  ot  his  position  among  his  pro- 
fessional brethren,  or  any  combination  of  these.  In  other 
words,  the  construction  engineer  is  required  to  make  the 
designing  engineer's  ideas  possible  and  to  back  his  judg- 
ment with  his  money. 

Unquestionably  this  is  not  as  it  should  be.  Thn  owner 
who  expects  to  reap  whatever  benefits  accrue  from  a  struc- 
ture or  an  engineering  work  ot  any  magnitude  whateve;- 
should  take  all  of  the  risks  incumbent  in  the  construction 
thereof  and  should  not  attempt  to  shift  the  responsibility 
on  the  cimtractor;  otherwise  the  art  of  contracting  is  de- 
graded and  rather  than  being  legitimate,  partakes  of  the 
nature  of  gambling,  which  should  not  be  countenanced.  On 
the  other  hand,  if  the  contractor  is  to  determine  the  feasibil- 
ity of  any  structure  or  ot  any  project  whatever  and  is  in 
fact  to  act  as  consulting  engineer,  his  status  should  be  fixed 
and  he  should  be  duly  accredited. 

Relations  of  Engineer  and  Contractor. — Regarding  the  re- 
lations of  the  chief  engineer  for  the  owner  and  the  contrac- 
tor, and  this  ot  course  includes  his  organization,  there  can 
be  little  doubt  that  they  are  reciprocal  and  so  inter-related 
as  not  to  permit  of  separation  on  distinct  lines.  Probably 
one  of  the  main  functions  of  the  contractor  and  one  of  the 
least  appreciated  by  the  general  public,  is  that  he  usually 
points  out  the  way  to  the  engineer  and  his  principals  to 
enable  them  to  accomplish  the  object  they  have  in  view 
with  a  given  expenditure.  Particularly  is  this  true  ot  un- 
precedented work.  There  is  seldom  a  large  piece  of  work 
attempted  without  first  consulting  with  contractors  with  i 
view  to  learning  their  views  as  to  its  feasibility  and  prac- 
ticability. 

The  question  has  often  been  asked  why  it  is  that  with 
the  tremendous  increase  in  the  cost  of  labor  and  materials 
which  we  are  now  paying,  the  bid  prices  for  large  contract 
work  of  a  general  character  to  include  earth  work,  concrete, 
masonry,  steel  construction,  etc..  are  not  increased  in  the 
same  ratio.  The  answer  is  probably  more  simple  than 
would    appear  at   first    sight. 

Contractor,  Not  the  Engineer,  Reouired  to  Devise  New 
Methods  of  Construction. — One  of  the  compensations  for 
the  stress  and  hardsliip  ot  the  times  is  that  the  contractors' 
wits  are  sharpened  by  these  arduous  conditions  and  he  is 
producing  and  probably  will  continue  to  produce  method.s 
and  means  for  doing  old  things  in  new  ways,  both  better 
and  cheaper.  The  old  adage  is  as  true  today  as  ever  that 
"necessity  is  the  mother  of  invention."  The  contractor  is 
invariably  required  to  invent,  so  to  speak,  or  to  discover, 
and  in  fact  in  most  instances  succeeds  in  devising  ways 
and  means  permitting  of  more  economical  construction  bv 
new  and  sometimes  untried  methods.  It  may  entail  some 
hardsliip  to  make  the  confession,  but  it  is  a  fact  neverthe- 
less that  where  ordinary  methods  can  be  used  to  advantage, 
the  contractor  only  on  rare  occasions  attempts  to  do  any- 
thing that  is  extraordinary  or  to  take  any  undue  chances, 
but  there  is  no  doubt  of  the  fact  that  his  wits  are  sharpened 
by  adversity  and  due  to  the  abnormal  increases  in  the  cost 
of  labor  and  materials,  his  ingenuity  has  been  and  will  con- 
tinue to  be  taxed  to  the  utmost  in  the  future  to  devise  more 
economical   methods  of  construction. 
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If,  (or  instance,  it  were  required  to  tiutid  a  Panama  CHnul 
today.  It  Is  undoubtedly  a  fact  that  v.  ry  much  more  of  the 
work  would  he  done  by  the  process  i.f  dredslnR  than  with 
the  steam  shovel,  (or  regardless  of  Hi.'  size  or  ihe  Improve- 
ments of  the  latter  or  how  economically  it  can  handle  ma- 
terial, there  Is  no  question  of  the  fact  that  where  the  ma- 
lerlal  is  suitable  It  can  be  pumped  aslxtre  for  lesR  than  20 
per  cent  the  cost  by  the  dry  process 

A  few  years  ago  had  It  been  necessary  to  wreck  a  steel 
bridge  or  in  fact  any  kind  of  a  steel  structure,  the  ordinary 
process  of  driving  out  the  pins  which  had  probably  long 
«ince  rusted  fast  and  cutting  with  a  mid  i-hisel  would  have 
been  practiced,  but  by  means  of  the  oxy-acetylene  flame, 
we  '■an  <lo  20  times  the  work  within  a  civen  time  with  n 
whole  lot  less  effort  and  consequent  cost 

In  .«.trlctly  modern  underpinning,  regardless  of  the  sizo 
or  character  of  the  buildings  to  be  underpinned,  the  process 
of  needling  has  been  superseded  and  in  this  way  at  least 
one-third  .ind  probably  as  much  as  half  the  entire  cost  of 
the  work  is  saved. 

Powder  is  used  today  for  purposes  undreamt  of  a  few 
years  ago 

I  have  personal  knowledge  of  a  piece  of  work  in  which 
Its  use  was  substituted  for  the  usual  methods  of  sledging, 
wedging,  plug  and  feathering,  etc..  for  the  removal  of  rub- 
ble stone  brick  and  concrete  foundations  under  a  heavy 
building,  a  use  to  whicli  it  had  not  heretofore  been  put,  at 
least  on  an  extensive  scale,  and  the  saving  of  the  time  In- 
ToUed  and  therefore  the  cost  over  the  old  methods  that  had 
hcen  used  was  simply  tremendous. 

There  was  completed  late  last  year  a  piece  of  work  of 
great  magnitude,  complexity  and  hazard  in  this  city,  which 
beciii.se  of  the  unpropitious  times  inflicted  untold  hardships 
on  the  contractors,  but  the  stress  of  war  and  the  possibility 
of  great  flnancial  loss  staring  them  in  the  face,  is  what 
urged  them  on  and  made  possible  many  of  the  schemes  and 
methods,  some  of  them  entirely  new  at  least  in  their  ap- 
plication, which  were  devised  by  scientifically  meeting  the 
eondllionn.  commercial,  technical  and  financial-  ^ith  which 
•ey  were  confronted. 

The  placing  of  concrete  by  the  pneumatic  process  frori 
«  central  plant,  premoulded  concrete  and  probably  as  the  last 
•tep.  flguratlvelv  speaking,  concrete  without  forms,  the  use 
of  the  drill  ''.iiriage  in  rock  tunnel  work,  the  jap  drill,  me- 
ebaniral  nnicking  and  tunneling  machines,  methods  of  me- 
chanically hamlllng  materials,  motor  truck  haulage  and 
modern  methods  of  cost-keeping  enabling  one  to  have  a  bet- 
ter line  on  his  work  than  was  formerly  possible  and  proper 
and  efficient  systems  of  organization  of  the  cons'ruction 
force.,,  whether  on  the  lines  of  scientific  management  or 
otherwise,  all  of  which  processes  and  many  more  unknown 
and  unheard  of  at  the  present  time  will  be  Invoked  in  this 
iroress  of  cost   reduction. 

Rrsponsibllity    of    Contractor.— One     of     the     questions    In 

Mch  contractors  are  much  interested,  is  whether,  partlcu- 
larlv  in  the  case  of  a  municipality,  bids  can  be  asked  for 
work  of  any  character,  without  providing  a  specific  riesign 
for  the  same,  the  department  reserving  the  right  to  approve 
the  design  of  the  contractor  without  recourse,  at  the  same 
time  distinctly  specifying  the  contractor's  responsibility  for 
both  the  design  and  the  Integrity  of  the  work  after  It  Is 
built,  .ind  nil  of  (his  in  the  face  of  the  fact  that  if  Is  pre- 
tended that  the  legal  requirements  have  been  complied 
»lth  III  receipt  of  competitive  bids. 

In  tlie  first  place  it  Is  a  fact  that  competitivp  bids  In  the 
fensi-  (hat  this  is  usually  understood,  cannot  be  had  wher'i 
each  i.f  .<;everal  contractors  is  bidding  on  his  own  design. 
for  without  doubt  these  may  vary  greatly.  Secondly,  and 
this  also  effects  (he  legal  rather  than  the  engineering  side 
of  the  proposition,  where  the  design  Is  provided  by  the  con- 
tractor and  approved  by  the  engineer,  even  though  the  en- 
gineer disclaims  llabilltv.  It  is  not  thought  that  the  court" 
»lll  lako  the  -same  view,  as  It  is  usiiall  •  held  that  the  engi- 
neers sanction,  if  It  means  anything  at  all,  is  a  tacit  ac- 
ceptance of  the  design  as  his  own.  Only  when  bids  are 
asked  for  a  completed  piece  of  work  and  it  is  spoclflcally 
stated  that  the  contractor  Is  to  design  it.  do  the  courts  place 
the  Ikbllity  entirely  on   the  contractor. 

This  is  a  very  broad  subject  and  what  I  have  presented 
only  in  merest  outline,  has  been  with  the  view  to  Induce 
debate  and  to  bring  out  discussion.  It  will  be  observed  that 
the  basic  principles   involved   are  those   requiring  the  exer- 


cise of  comniou  nense,  the  practice  of  the  square  doul  or 
what  in  more  polite  language  is  called  the  observance  of  the 
Clolden  Kule  and  the  practice  of  democracy.  Equity  rulher 
than   law. 

If  all  of  the  differences  arising  out  of  ongineerinK  con 
tracts  cannot  be  disposed  of  in  accordiince  with  ttie  specitt- 
cations.  us  amplified  or  rather  in  the  light  of  these  principles 
without  recourse  to  law,  there  must  of  neccHslty  be  some- 
thing wrong  with  the  speciflcutioiis.  So  fur  as  these  prin- 
ciples are  concerned  at  least  i.OOii  years  has  demonsi  rated 
ihat  they  are  the  pillars  on  which  is  supported  (he  enllrij 
moral  fabric  which  evidently  should  govern  the  dealings  be- 
tween  man  and   man. 


Sinipk'     I)c'\ice   for    .Strippiiiii    Out    Inner 
Strand  of  .Sloel   Cable- 

.\n  interesting  salvaging  operation  was  recendy  carried 
nut  very  successfully  by  the  Spanlsh-Amorlcun  Iron  Co.,  a 
subsidiary  of  the  Bethlehem  Steel  Corporation,  in  Cuba. 
The  inner  strand  of  a  :Mn.  steel  cable  which  had  been  con- 
demned and  discarded  because  of  worn  and  fruyed  outer 
strands  was  salvaged  and  the  worn  strands  cut  into  fi-ft. 
lengths  for  the  charging  box.  Both  the  Inner  strand  and 
(he  scrap  were  well  worth  saving,  as  the  cable  was  H4 
miles  In  length  and  the  reclaimed  strand  d'^  in.  in  diam- 
eter)   war   practically  as  good  as   new. 

The  problem  involved  was  to  cut  away  the  six  worn 
strands   without   damaging   the   valuable   Inner   strand.     This 
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Device  tor  Stripping  Out   Inner   Str,ind  of  Cible. 

was  accomplished  by  means  of  a  simple  but  ingenious  dy- 
vico  constructed  on  the  ground  out  of  convenient  scrap 
metal.  Suitable  lengths  of  iron  pipe,  of  a  size  convenient 
to  grip  with  the  hand,  were  oxwelded  into  the  rim  of  a 
small  Iron  pulley  In  such  manner  as  to  resemble  spokes  In 
the  hub  of  a  wheel  with  lire  and  felloes  missing.  A  short 
section  of  sheet  Iron  pipe,  slightly  smaller  in  diameter  than 
(he  pulley  but  larger  than  the  shaft  bore,  was  then  welded 
to  It  in  line  with  the  bore  by  the  use  of  four  strips  of  strap 
Iron." 

The  strands  of  the  cable  were  (hen  pried  apart  for  a  few 
feet  to  admit  of  passing  the  inner  strand  through  the  huh 
and  its  extension  and  the  feeding  of  the  outer  -tnind-i 
through  the  six  spaces  between  (he  spokes.  With  the  strands 
so  adjusted  the  device  was  revolved  against  (he  wind  of 
the  cable  and  advanced  as  the  strands  unwound,  th<'  'iner 
sirnnd  being  allowed  to  lie  in  a  continuous  length  .ilong 
the  course  of  the  work  and  the  worn  members  being  easily 
cut  Into  charging-box  size  with  the  oxy-acetylene  torch.  The 
length  of  the  spokes  gave  the  necessary  leverage  for  hand 
operation  of  the  device.  The  cable  of  course  remained  sta- 
tionary-, the  inner  strand  being  coiled  and  the  scrap  collected 
after  the  work  was  completed.  The  Job  was  done  in  jig- 
time,  the  oxy-ncetylcnc  flame  of  the  portable  Oxweld  out- 
fit snipping  off  the  worn  strands  with  almost  chopping 
speed. 

and    pipe   ■'xlr-n'tl'in    was    ntccsdarv   only 

of  plp«   won   nnt   at  hand.     A  single  sec- 

...        '    ?'*«,'"  allew   for   woldlnc-  In    the   spokes 

an.;   .or.K   er.ounhtu   Kt-<-n   the   Inner  stran.l   from   mrllnir   would   hp 


mucn  simpler  and  would  serve  the  purpose  equally  as  well. 
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The  device  is  shown  in  detail  in  the  aicompanying  figure.  In  Table  II   Column  1  represents  the  subsoil  area  in  bear- 

"A"  represents  the  inner  strand  of  the  cable:   "B"  the  worn  ing  as  a  result  of  transfer  of  load  from  the  pile  by  skin  fric- 

outer  strands:   "C"  the  body  of  the  cable;    •X"  the  pipe  ex-  tiou.     Column  2  is  the  subsoil   area  in  direct  bearing,  being 

tension   of   the  hub:    "Y"  the    pulley   used   as   hub:    and    'Z"  ti)e  vertical  projection  of  the  cross  sectional  area  of  the  pile 

the   spokes.     It   was   made   with   practically   no  cost   for   ma-  g,   ^y^^  ground   surface*.     Column  3  is  the  sum  of  Columns  I 

terial.  being  composed  entirely  of  scrap,  and  with   little  out  ^^^  ,.  and  represents  the  area  of  "spread  footing."     Column 

lay  for  labor.     It   affords  an   interesting  example  of  the  re-  ^  gives  the  diameter  of  the  circles  whose  areas  are  given  in 

sourc-ifulness    of    the    American    mechanic,    .lohn    Cranford.  (-^,^,„,„    3      -phe  last   column   is   the  slope  of  the   surface  of 

who  was  in  charge  of  the  work. ^^^^^   20   ft.   high    with   base   diameters   those   in   Column  4. 

_  This  last  column  represents  the  theoretical  difference  in  bat- 

Supporting   Reactions  in  Pile   FoUn-  ter  required   between  any  two  adjacent   piles  to  avoid  over- 

j        .                       A    r>     *■*■            -f          D      '1  loading   any   portion   of  the  subsoil.     Since   the   load   carried 

datlOnS  and    tSatterS  tor  Kan-  ,,j.   ^    pHe    can    only    be    transferred    to    soil    outside    of    tho 

.^^j|-y   nTrpol-lp   Rents*  perimeter   of   the   pile   by   skin   friction,   it    follows    that   the 

^                ■"  higher  the  supporting  power  of  the  subsoil  the  less  the  area 

By  CAPT.  BILLINGS  WILSON.  „1    (jjp   ^^^^  pj   bearing  required   to  support  the   load   trans- 

The  following  is  a  theoretical  discussion  of  supporting  re-  ferred  away  from  the  pile  by  skin  friction.     And  conversely, 

actions  in  pile  foundations,  and  is  submitted,  not  as  an  orig-  in   the  softer  and  more  fluid  soils,  where   skin  friction   is  a 

inal    study,   but   rather   as   a   concise   presentation   of  known  more  important  supporting  factor,  a  larger  cone  of  bearing  is 

conditions   for  the  benefit   of  those   engineers   who   have  not  required  to  support  the  same  load.     These  cones  of  bearing 

previously  considered  the  subject  in  detail.  must    not    be    confused    with    the    truncated    cones   of    direct 

The  function  of  a  pile  is  to  transfer  a  concentrated  load  to  bearing   underneath,   and    inside   the   perimeter,   of   the   pile. 

the  subsoil   in   a  diminished   unit   concentration,  or  to   carry  The  divergence  of  the  load  in  these  latter  cones  is  simply  that 

the  concentrated  load  through  a  soft  strata  to  one  capable  of  of  the  ordinary  reaction  of  a  soil  to  a  superimposed  load  and 

carrying  the  greater  unit   concentration.     In   doing  his.  skin  ig  ^  fairly  well  known  function  of  the  coefficient  of  friction 

friction   exerts    supporting   power   varying   considerably    with  of  the  individual  particles  in  the  soil. 

different  kinds  of  soil,  but  apparently  a  variable  function  of  j^  railroad   trestles,  or  in  any  pile   support   where  all   the 

the  direct  bearing  value  of  the  soil  Ithe  variable  element  be-  pjj^^  ^^.^  driven  in  one  plane  and  no  other  piles  driven  along- 

ing   in    most   cases    water   content).     As   a   pile   is   driven    it  ^.j^^  -n-jthin  say  10  ft.,  it   is  permissible  and   better  to  allow 

creates  a  "cone  of  bearing"  about  itself,  this  cone  diverging  „,p  ^.^^.^^  ^,-  ^,,g  ..pones  of  bearing"  to  overlap  slightly.     Thi^ 

downward  and  its  rate  of  divergence  dependent  on  the  rela-  .^^.j,,  reduce  the  amount  of  batter  required  and  diminish  the 

tion  of  skin   friction  to  bearing  value  in  the  particulSr  soil.  ^papino   of  the   piles    making  for  more  economical  constru- 

If  piles   are   driven   too   close   together,   these   cones   overlap  j,^^      \^^^  j^g  percentage  of  overlapping  area  in  each  cone 

and  consequently  overload  areas  of  subsoil  and  decrease  the  j.^^^  j^  relatively  small   when  the  combined   middle  ordinate 

safe   unit-pile   supporting   power.     The   writer   recommends   n  ^^^^  ^^^  exceed "l  foot   (being  about  1-)  per  cent  in  stiff  clay. 

minimum  spacing  of  piles  of  2  ft.  0  in.  on  the  ground  surface  ^^^  g  p^^  cent  in  soft  mud). 

and   a    batter  suflicient   to   prevent    extensive   overlapping   of  ,                    ^                    ,                  *     *-        -                 „.*„„>, 

....               ,  1.       -      .■  In  cases  where  verv  deep  penetration  is  necessary  to  ob- 

trip.Ke      rnne.;   of    neannff  .             *     «- 

iiit-.f     Luiii.   ..   ucaiiue.                     .«•„.,,.          -     ,  tain  a  sufficientlv  large  and.  at  the  same  time,  safe  support- 
Batter  serves  two  purposes:    (1)  to  stiffen  the  bent  against  sui.i^icni.  .>         f^           ■           ..,..,      .           -       ,,    „„„ 
.......               •  T-        .u                  I        •              J     /o^    .  iug  power  for  a  pile,  it  is  evident  that  the  foregoing  theory 

side    thrust,    thus    assisting    the    sway    bracing,    and    (2)    to  '^  .v    <^'    '"'   "  t"     •       ,   ,    .,                   ,,        ,      '       r, 

,    ..       ^        ■,..                      «:-».        •                        j»  would    demand   abnormal   batters   or   rather   large   pile   spat- 
spread    the   foundation    over   suflicient   bearing   area,    and   at       """'"  ,"r      ..            '                    ..-..-                .             .     T- 

.r                .■        I.         ,1.     1.     J       .  iu       -1         1                    I.  »  ings.     (By      verv    deep    penetration      is    meant    penetration 

the  same  time  have  the  heads  of  the  piles  close  enough  to-  '"f-"-     '»-'•'       •^'-     ""^  f    h^                                .  ,  ,       .,           .     „ 

.L       .      ,           J           .,         ■         «                                 ,,.,1.      c     »  over   70   ft.)     In   these   cases,    almost    invariably,    there   is    n 

gether  to   keep   down    the   size   of  cap   ncessary.     (The   first  ,     ,   '           ;      .     ;"         ,      .,        ,   .,      ,           .          „,   „ . 

consideration  is  the  more  important  in  frame  bents,  and  the  ^reat  deal  of  water  in  the  subsoil  and  the  foregoing  values 

second  in  pile  bents.)     A   fair  summarv  of  observations  and  f"""  direct  bearing  and  sk,n  friction  do  not  appl.v.      t  is  pioh- 

test    reports   at    the    writer's   di.sposal,   shows    the   following  ^^^^  '"  ^h.s   class  of  foundation   that  there   is    ittle.  if  an^. 

load   transferred   from   the   pile   to   the   subsoil   in   the  upper 

1"-^^I-E  I.                                o            o  quarter   of   its   length   and   that   the   rate   of   transfer   in    th.' 

=                   c                   ^5  lower   three   quarters   is   considerably    less   than    anv    values 

«  .               5^                 Kfc,        K(fl  derived   hereinbefore.     This  would   mean  a  steeper  "cone  of 

.°^                —'"                 «'"         eC  bearing"    than    any    here    worked    out.    with    a    consequentlv 

Nature  of  subsoil.                      -^                -e                  g5         gf  smaller  allowable  pile  spacing  and   batter.     Reliable  data  on 

.=  !                2  •                 >cc         >'-  pile  supports  in  soil  of  this  character  being  exceedingly  lini 

Soft   River   Mud 400°"  800          36^                ^66       M2  iled,  it   is   difficult  to  predict,  in   a  purely   theoreticl   discus 

Marsh sno-  1.800          600                2.1C        .463  sion,  the  nature  and  amounts  of  the  subsoil  reactions.     Test 

St iff^ciay '"!".::■  ■■■.".::■.:::  i.OOo'-llS       l.loo                lit       ill  P"es  must  be  driven,  not  singly  but  preferably  in  groups  of 

San.l.   iinsti-atifled".'!!!!!!!  4!ooo-l2!n«o       l]ooo-3.000       4;ob       1250  three  or  four,  and  loaded  as  a  group,  to  derive  a  safe  work- 

.'<and.  stratinrd.  "In  situ"..]2.000-l.?.000        2.000-5.000        4.80        .208  i„g  figure  for  the  foundation  support  as  a  whole. 

The  last   column  represents  the  theoretical   square  feet  of  p^g^^  „„   „,p  foregoing  theoretical   discussion  and   certain 

subsoil  under  load  outside  the  perimeter  of  the  pile,  the  load  practical    considerations.    Uie    following    batters    are    recom- 

being  transferred  to  this  area  by  the  skin  friction  on  1  sq.  ft  tended  for  railway  trestle  bents  in  average  soils— 

Assume,  for  purposes  of  comparison,  a  pile  with  a  9-in.  tip  ^-^'1^  bents   (spacing    2%.  ^..  2%    ft.). 

driven  to  20  ft.   penetration,  the  diameter  of  the  pile  at  the  ^  inside  piles  pluinb. 

surface  of  the  ground  being  15  in.     The  surface  area  of  the  -  °"*''"'^'  '""^"  battered  2%  in.:   12  in. 

pile  in  contact  with  the  soil  will  then  be  63  sq.  ft.  and  by  sim-  5— Pile  bents   (spacing  2%.  2%.  2%  ft). 

pie  computations  we  obtain  the  following:  Center  pile  plumb. 

TART  IT  ^   intermediate   piles  battered   1   in.:    12  in. 

-J  ^'^''^5       "s"-'.'           -^               «.  2  outside  piles  battered  214  in.:   12  in. 

I~.           I"        °ai.j        °t               2%  6— Pile  bents  (spacing  2Vi.  2%,  2%,  2%,  2V,  ft.). 

CK           '^t       Ic'^^           ^               ^i  2  center   piles   plumb. 

Z^           o  a       "  u,^  i        i'               °o.^  2  intermediate  piles  battered  1  in.:   12  In. 

Nat-are  of  subsoil.         "i              c       _C:„^        I  o               O,^  2  outside  piles  battered  2%   in.;   12  in. 

dt«  Ob.  ri'uc-  Cc-  ♦j2  — 

''■"        E-^:  -=       f-ii-             ""*'  Missouri  Drainage  Districts  Must  Pay  for  Bridges.— The  Su 

Mirsh'*"'"'   ^""' U'^           ll           304           6      3           1^  in  V^eme  Court   of  Missouri   on  .July   H^  handed  down  a  decision 

Alluvial' Si ud  ■.:;;:;;;    is.o           1:2           10:2           r,     0           l^iln'.  holding  that  the  cost   of  bridges,  where  made  necessary  by 

1'"^^  '^l''L.;„HnH--    \li          ]i          ]'i          1      i          i'''*!"'  drainage  districts,  must  .be  paid   for  by  the  special  drainage 

Sana.     un..?tratinea  In. J*  1.2  n.tl  4       8  1      in.  .      ..  ,  ,     j.   ..    •    ^  .        „^niai 

Sand,  stratified   13.1           1.2           14.3          4      3            %  In.  districts'  land.    To  this  end,  such  districts  may  vote  special 

"^FTom  an  article  entUIed.  "Railroad  Trestle  Building  In  Mlli.ar>-  '^^'e^.     In  the  past  the  cost  of  these  bridges  has  been  paid 

Oixratlons."   in   the  current .  issue  of  The   Military   Engineer.  by   the   counties. 
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loyed  by  the   King- 
The   follow  inc    par- 


Map  Filing  System  <>f  Kingston 
Coal  Co. 

An  excellent  map  filing   »y^l^-Ill  i^   i-iiii) 
»ton   Coa!   Mining   to.   of   Kingston.    1 
titulars   are   taken   from   the   Coal   At!<'. 

The  drafting  room  of  this  coini>iiii>  i 
airy,  and  has  plenty  of  space  for  tin-  ux 
In  fact,  should  the  necessity  arise.  th-Tt 
without  overcrowding  to  install  In  all  in  in 
double  windows  e.xtends  down  each  sidf 
one  large  window  is  placed  at  either  end 


us   wel!  as  of  six  dlfferfnt    lengthK  are  provided,  giving  th-^ 
following  combination  of  sizes: 


>;.. 

1 '  .  iM.-Ier 

Ix'iiBth 

.N' 

unibi-r 

r>ittnif  tfr 

l.»<iii:th 

s? 

in. 

3  (t,  »  In. 

05 

S,5    III. 

4  ft 

IT" 

1  .:.  Ml. 

4  ft. 

S4 

3  TK  ill. 

Sfl 

13" 

\...>  III. 

3  ft,  9  In, 

3a 

i.'.t,  111. 

4  ft 

53 

I  ;5ln 

.in   9  In, 

81 

3.75  In. 

3fl.    t    In 

;5 

1.75  In. 

2  ft 

9 

iS    In, 

1'.6    111. 

cn,    1'     in 
4  fl. 

«  large,  light  and 
lable.i  now  in  use. 

is  sulTlcient  room 
lilej.  A  row  of  four 
>f  the  room,   whil" 

Steam  heal  keep<s 


The  above  combinations  can  be  varied  to  suit  the  condi- 
tions dt  the  mine;  the  number  of  any  si/.e  employed  can  bn 
increased  or  decreased  at  will  .Many  other  changes  can 
be  made  to  suit  conditions  that  arise. 

Rach  ol  the  tubes  has  a  tial  metal  lug  fastened  to  the 
tottoin  at  the  point  where  the  horizontal  rods  come  in  con- 
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Arrangement  of   Maps  In    Filing 

the  room  at  a  comfortable  temperature  during  the  winter, 
while  electric  fans  in  summer  tend  to  alleviate  excessive 
heat.  For  night  work  sufficient  artificial  light  is  provided 
by  means  of  adjustable  drop  lamps.  The  floor  is  covered 
with  large  blocks  of  cork,  thus  relieving  the  strain  on  the 
draftsmen,  who.  being  compelled  to  be  on  their  feet  through- 
ont  the  day.  naturally  find  the  work  tiring.  The  cork  floor 
also  deadens  the  noise  made  in  moving  about. 

The  ofllces  of  the  Kingston  Coal  Co.  are  located  near  the 
station  of  the  Delaware.  Lackawanna  &  Western  R.  R.  in 
Kingston,  and  as  a  result  dust  and  cinders  enter  the  build- 
ing in  quantity.  Dust  settles  over  everything,  tending  to 
ruin  or  destroy  the  maps  and  drawings.  Some  method  had 
to  be  devised  lo  protect  these  records,  for  even  when  they 
were  placed  in  the  vault  the  dust  would  come  through  the 
open  door  and  settle  on  them. 

The  vault  itself  is  of  the  ordinary  type  of  construction 
and  i.H  about  15  ft.  square.  It  affords  more  than  sutflclent 
room  for  the  accommodation  of  all  the  drawings  up  to  date 
tnd  it  provides  ample  space  for  those  which  may  have  to  bo 
filed  tr  the  future.  At  present  the  filing  case  contains  space 
for  7SV  individual  drawings,  provided  only  one  drawing  Is 
fllW  in  oach  compartment.  This  filing  ease  Is  about  .5  ft. 
high  and  H  ft.  ."?  in.  long  and  is  built  along  the  rear  of  the 
vault.  Two-inch  angle  iron  Is  used  in  the  construction  of 
the  filing  case.  Six  vertical  bars  divide  this  case  into  five 
equal  divisions.  Horizontal  cross  bars  of  i^-'n.  round  Iron 
are  used  to  support  the  Individual   compartments. 

Round  tin  tubes  of  various  sizes  and  lengths  are  used  as 
indlTiuual  drawing  containers.  The  opening  of  the  tubes  I.'" 
made  on  a  slant  and  is  so  arranged  that  th"  flap  cover,  which 
also  is  of  tin,  will  always  stay  closed  unle.s?  it  is  purposely 
held  open.  These  flaps  are  made  as  nearly  airtight  as  pos- 
sible and  thus  the  dust  is  prevented  from  entering  the  tube=i 
and  destroying  the  maps.     Tubes  of  four  different  diameters 
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Case   Contained   In  the  Vault. 

tact  with  It.     These  lugs  are  used  to  hold  the  tubes  in  their 
proper  place  In  the  rack 

ANewIIijih  .Speed  Ikill  Ik'arin^  Screw  Jack 
for  Heavy  Lifting 

Several  novel  feii'ures  of  construction  are  embodied  in 
the  latest  design  of  Duff  highspeed  ballbearing  screw  jack. 
a  tool  which  Is  particularly  adapted  for  bridge  work  and 
other  purposes  where  a  lifting  capacity  of  50  and  "5  tons  is 
required. 

The  most  noticable  thing  is  the  fact  that  the  operating 
mechanism,  instead  of  being  located  in  the  head,  is  placed 
in  the  base.  The  greater  weight  is  thus  put  at  the  bottom 
Instead  of  at  the  top.  so  that  the  jack  Is  not  top-heavy.  An- 
other advantage  Is  that  the  point  at  which  the  operating  lever 
Is  pivoted  does, not  rise  with  the  load.  This  allow.-  a  full, 
powerful  stroke,  regardless  of  the  height  of  the  load. 

ThI.s  newly  designed  Jack  is  uniisually  easy  to  move  about. 
Not  only  does  the  concentration  of  weight  in  the  base  make 
It  easy  to  handle,  but  by  Inserting  the  operating  lever  in 
special  sockets,  the  jack  can  he  tipped  over  by  one  man 
and  rolled  on  Its  own  sturdy  wheels  wherever  needed. 

The  load  Is  raised  by  means  of  a  fi-ft.  steel  lever  which 
operates  a  double-thread  screw  through  a  ratchet  and  gear- 
ing. The  screw  has  a  very  steep  pitch,  making  the  action 
extremely  rapid.  The  screw  is  made  of  special  machinery 
steel,  heat  treated,  and  turns  in  a  bronze  nut  of  special  com- 
position. This  combination  of  bronze  and  hard  steel  mate- 
ilally   reduces  friction 

.Absolute  safety  is  slated  to  be  assured  by  a  positive 
clutch  w-hJch  holds  the  load  at  all  times,  preventing  any 
lossibility  of  It  sinking  or  lowering.  Another  safety  feature. 
Is  the  signal  which  Is  provided  to  indicate  when  the  jack 
has  reached  its  maximum  height. 
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For  lowering,  a  crank  handle  is  used.  A  few  easy  turns 
are  all  that  are  required  as  the  action  is  very  rapid.  Re- 
gardless of  the  speed  with  which  the  load  may  be  descend 
ing.  it  is  claimed  that  it  may  be  stopped  with  absolute 
safety  at  any  point  desired.  The  action  is  positive,  so  there 
Is  no  possibility  of  stickin.e. 

This  new  high-speed  ballbearing  screw  jack,   built   by   the 


New  Dull   High   Speed   Ball   Bearing   Screw  Jack. 

Duff  Manufacturing  Co.,  of  Pittsburgh,  is  made  in  two  ca- 
pacities, 50  and  75  tons  maximum.  Both  the  50  and  the  75- 
ton  jack  are  supplied  in  a  variety  of  heights  to  suit  require- 
ments. 


Revision  of  Weights  for  Sections  of  Mini- 
mum   Web   Thickness   of   American 
Standard  Beams  and  Cliannels 

In  189t)  the  Association  of  American  Steel  Manufacturer.? 
adopted  a  list  of  standard  profiles  of  structural  steel  sections 
which  are  known  as  American  Standard  Structural  Sections. 
In  1911  the  Association  also  adopted  standard  methods  of 
computation  for  published  weights  and  areas.  The  weight? 
that  were  published  for  the  minimum  thicknesses  of  beams 
and  channels  did  not  correspond  exactly  to  the  published 
areas  and  it  has  long  been  known  that  it  is  impracticable 
to  furni.sh  these  sections  true  to  both  the  published  weights 
and   dimensions. 

To  correct  this  situation  the  Association  has  just  adopted 
as  American  standards  the  weights  per  foot  shown  in  the 
third  column  of  the  table  below  for  the  sections  of  minimuia 
web  thicknesses  which  do  correspond  to  the  published  di- 
mensions. 

. — Wi-iKht.  poundx  per  foot — , 
iJi-plh,  Ins.  f'rescnt  weight.  .V'cw  weight. 


Section. 
Beams 


'I, 

1  o 


Channels 


10 

12 

12 

15 

15 

16 

18 

20 

20 

24 

24 

:! 

4 

5 

R 


1 .'.  0 
iS.li 
21.0 
2.'..0 
31.5 

in.o 

12.0 

60  ft 
HO. (I 
55,0 
fin.O 

80.0 
80.0 

Hi5.n 

4.0 

5.25 

B.a 

.S.O 

11.25 

13.25 

15.0 

20.5 

33.0 


7.7 

10.0 

12.5 

15.3 

18.4 

21.8 

25.4 

31.8 

40.8 

42.9 

60.8 

SI. 3 

54.7 

fi5.4 

81.4 

79.9 

105.9 

4.1 

5.4 

fl.7 

.S.2 

9.8 

11.5 

13.4 

15.3 

20.7 

33.9 


sections  of  minimum  web  thickness  nor  in  the  weights  an-t 
properties  of  the  intermediate  and  maximum  sections  of 
American   Standard   Beams   and   Channels. 

The  new   weights  are  to  be  put   into  effect  Sept.  1  by  all 
of  the  companies  rolling  these  sections. 


Labor  Requirements  for  Various  Crops.— The  approximatj 
amount  of  labor  required  to  raise  some  of  the  more  impor- 
tant crops  has  been  determined  by  recent  farm  studies  con- 
ducted b>  the  Offlce  of  Farm  Management.  V.  S.  Department 
of  Agriculture.  The  results  show  that  it  requires  the  work 
of  one  man  and  one  horse  for  a  10-hour  day  to  cut.  cure,  and 
harvest  an  acre  of  hay.  Oats,  wheat,  barley,  rye,  buckwheat, 
and  millet  consume  more  labor;  under  normal  conditions 
these  grains  require  the  labor  of  a  man  for  2  days  and  for 
the  horse  .3  days.  Corn  for  the  silo  in  the  Central  States 
consumes  :!  days  of  man  labor  and  5.5  of  horse  work.  To- 
bacco in  Kentucky  uses  .35  days  of  man  labor  against  8  day.- 
for  the  farm  horse,  but  onions,  as  determined  through 
studies  in  Ohio,  sold  in  bunches,  top  the  list  of  veg- 
etables in  the  amount  of  man  labor  they  require. 
Otions  use  149  days  of  man  work,  but  only  10  of  horse 
work.  Beets  and  carrots,  also  sold  in  bunches,  come  next, 
with  S2  man-days  to  each  acre  and  S  days'  horse  labor.  It 
is  interesting  to  note  that  a  horse,  in  the  Eastern  States,  re- 
quires 12  ten-hour  days  per  year  from  his  master  to  care  for 
him,  and  he  contributes  only  three-quarters  of  one  day  to  his 
own  upkeep — hauling  feed,  etc.  Dairy  cows  need  18  days 
from  the  man  and  2  from  his  horse  each  year. 


Industrial  Notes 

Barton  Spider-Web  System.  Chicago,  III. — Announcement  Iff- 
made  that  architects  and  onginefrs  are  boing  licensed  to  use 
patented  improved  methods  for  'two  way"  and  "four  wav"  rein- 
forced concrete  flat  slab  construction.  It  is  stated  that  ttiis  com- 
bination consists  of  running  bottom  slab  bars  both  diagonally  and' 
directly  between  columns,  while  steel  in  top  of  slab,  over  column 
head,  extends  in  two  directions  only.  Top  steel  may  consist  either 
of  fabricated  units,  loose  bar  units,  or  bent  up  ends  of  bottom 
slab  steel  bolts  extending  directly  between  columns. 

Protexol  Corporation,  New  York,  N.  Y. — Announcement  is  mad. 
of  a  consolidation  with  the  Carbolincum  Wood  l'resei-%-ing  Cc. 
under  the  name  of  the  Prote.xol  Corporation,  34  Barclay  St.,  New 
York.  The  ofBcers  of  the  new  company  are  substantially  the  sam. 
as  those  oi  the  Carbolineum  "Wood  Preserving  Co..  andthe  export 
department  is  In  charge  of  Mr,  Fred  Jaeger.  An  cxten.sive  coal 
tar  products  plant  has  been  erected  at  Kenilworth,  N.  J.,  for  pro- 
duction of  the  company's  "Protexol."  "Anolineum,"  "Neosote," 
acids,  oils  and  preservative  materials. 

New  England  Water  Works  Association. — Preliminary  notice 
has  been  made  of  the  39th  annual  convention  at  Holyoke,  Mass.. 
Sept.  7-10,  1920.  The  office  of  tlie  secretary  will  be  open  at  I  i.tIpI 
N'onotuck  at  8  a.  ra..  Sept.  7.  For  Information  regarding  t,i 
accommodation,  address  Mr.  Patrick  Gear.  .Supt.  Water  \^ 
Holyoke,   Mars. 

Southwest  Water  Works  Association. — Notice  of  annual  con- 
vention at  St.  Charles  Hotel.  New  Orleans.  La..  Sept.  20  to  23. 
1920,  has  been  mailed.  Applications  for  exhibits  should  be  sent  to- 
Mr.  Burt  B.  Hodgnian,  Chairman  Water  Works  Manufacturers' 
Association.  50  Church  St.,  New  York. 

Menominee  IVIotor  Truck  Co..  Clintonvllle,  Wis.— .Announcement 
is  made  of  the  completion  of  a  new  plant  for  the  production  of 
1.   J',-^.  2,   SVi  and  5  ton  rear  drive  trucks. 


Trade  Publications 


wire  Rope  Slings  for  Industrial  Plants — .John  A,  Roebling's  Son| 
Co..   Trenlcn.    N     J.     A    comprehensive    72-page    treatise    illustrate 
wifn  a  wide  variety  of  applications.     Special  diagrams  show  moa 
efficient   methods  of  application   end   are  accompanied   by   detailed 
data  tables  covering  maximum   safe  loads,    etc. 

Motor  Trucks. — The   Autocar  Co,.   Ardmore.   Pa..    12-page   illus, 
trat'd  panirhlet  shoiving  in  detail  oper.ation  of  sp<'cial  two-sectloj 
bodies    for    use    In    road    work,    together    with    single    body    desig 
specially  adapted  for  asphalt,   crushed   stone  and   sand. 

Reducing  the  Guess  in  Road  Work — .Lakewood  Engineering  CoT 
Cleveland.  Ohio.  48-page  booklet  describing  plan  of  operation  of 
complete  line  of  road  building  equipment.  Amplified  with  speclaF 
illustrations   and   construction   dat.a. 

Wire  Pope. — A.  I.,eschen  &  Sons  Rope  Co.,  St.  T.ouis,  Mo.  12- 
page  monthly  illustrated  pamphlet  devoted  to  applications  and  de- 
scriptions of  "Hercules"  wire  rope  in  construction   work. 


There  is  to  be  no  change  in  the  profiles  and  properties  o 


Personals 

Walter  E.  Miller,  for  the  past  fourteen  y.jars  on  fhe  Wisconsin 
rtailroad  Commission,  has  resigned  to  jngage  in  consulting  prac- 
tice at  113  Pioneer  Block.  Madison,  Wis,  His  practice  will  include 
Investigations  and  studies  of  steam  and  olectric  railway  and  pub- 
lic utility  problems,  especially  the  valuation  of  such  propertie.s 
ratemaking  therefor,  rejxjrts  on  effleiency  of  operation,  designing, 
estimating  and  super%'islng  construction  of  new  properties  and 
improvements   of   existing   plants. 
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A   Highway   Engineer  Becomes  a 
Highway    Commissioner 

Slon  ly  the  number  of  engineers  who  are  niember.s  of  state 
highway  coromissions  is  increasing.  John  N.  Mackall.  for 
example,  has  recently  been  appointed  chairman  of  the  State 
Roads  Commission  of  Maryland.  Mr.  Mackall  retains  his  posi- 
tion of  Chiff  Enplneer  of  the  Commission. 

This  combination  of  duties — those  of  chairman  and  of  chief 
engineer — seems  to  us  an  excellent  arrangement  for  many  a 
public  commission. 

It  is  to  be  hoped  that  engineering  societies  and  clubs  will 
take  active  steps  to  bring  about  the  appointment  of  engineers 
to  positions   on  all  commissions   that   have  jurisdlctiim   over 
engineering    work.     Whenever  a   prospective   or  existing   va- 
cancy on  such  a  commission  comes  to  the  attention  of  an  an- 
rineer,   he   should   notify   his   associates  and   urge   the   impor- 
e  of  co-operative  action  to  secure  the  appointment  of  an 
neer  to  fill  the  vacancy.     Such  action  .-should  not  be  con- 
I   to  drawing  resolutions  and   writing  letters.  b\it  a  com- 
•e  of  engineers  should  call  upon  the  governor,  mayor,  or 
other   appointing   official.     Word   of   mouth   argument   count.s 
most  in  such  cases. 

In  this  connection  it  may  be  added  that  when  nonilnalloiis 
for  elective  commissions  of  this  nature,  such  as  county  com- 
missions, are  about  to  be  made,  engineers  should  strive  to 
secure  the  nomination  of  at  least  one  engineer. 


Why    Wisconsin    Road    Improve- 
ment Has  Been  Delayed 

Road  construction  has  been  curtailed  In  rallfornia  hecausi; 
of  Inability  to  market  their  -1.5  per  cent  highway  bonds, 
whereas  in  Wisconsin  the  reason  for  curtailment  has  been 
'he  Inability  to  secure  materials  by  rail.  A.  R.  Hirst.  Wis- 
consin   State    Highway    Engineer,   recently   said: 

I'nless  there  Is  a  turn  for  the  l>etter  soon.  I  have  about  decliled 
that  we  will  .it>andon  all  efforts   to  build   any   hltchways   involvinir 
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the  use  of  ship|>ed-ln  malerial.s  In  Wi.Monsin.  The  Kame  Is  en- 
tirely too  uncertain  and  loo  exiienslve.  We  are  paying  a  premium 
of  10  to  2."  per  cent  on  every  contract  we  let  on  aeeount  of  the 
doubtful  trunsportation  situation,  and  wi-  now  have  roads  torn 
up  over  all  the  state  which  It  seems  Impossible  that  we  can  tlnish 
this  y<'ar.  althouKh  our  proKram  of  hiKh-rlass  construction  was 
tlrsl  lut  from  400  to  200  miles,  then  to  125  miles,  and  we  have  now 
l>ii:i   hoplnc   to  complete   75   miles. 

For  reasons  given  in  another  editorial  it  is  probable  that 
the  railway  freight  condition  will  improve  rapidly.  Neverthe- 
less state  and  county  highway  commissioners  and  engineers 
ithould  make  an  effort  to  persuade  state  public  utility  com- 
missioners to  take  a  keener  interest  in  securing  better 
freight  service  for  construction  purposes.  Railway  officials 
will  naturally  be  Inclined  to  give  preference  to  freight  that 
yields  the  largest  revenue  per  car-mile,  and  construction  ma- 
terials do  not  fill!   within  th:ii  <l-i';- 

Confused    Ideas    About    the    Law 
of  Supply  and  Demand 

.Most  editors  liuw'  ;it  Ic-ust  a  siiuitiiriiig  kiiowlidge  of  th«i 
contents  of  at  least  one  book  on  political  economy.  Rut  so 
crude  are  the  majority  of  editorials  on  economic  subjects 
that  It  Is  clear  that  few  editors  have  given  much  study  to 
e\en  one  elementary  treatise  on  the  subject  In  this  respect 
editors  of  technical  periodicals  are  not  so  weak  as  editors  of 
cenernl  mngazines  and  daily  papers.  Nevertheless  they  fre- 
tpiently  make  statements  that  are  almost  childish  in  their 
crudity.  As  an  example  we  quote  a  few  sentences  from  a  n* 
rent  editorial  In  a  sciontiflc  periodical: 

Much  talk  In  mad.-  about  the  law  of  supply  and  demand,  which 
1.1  reprejienlid.  u.iunlly.  a.-i  a  univeisal  and  Imiiiulalile  prlnrjplc  that 
Kov.Tnii  thr  price  of  IhlnKs  much  as  the  law  of  gravitation  Eovern.>t 
their  position  and  movements.  The  Idea  seems  to  be  that  the 
price  movei  In  nome  fashion  directly  controlled  by  the  excess  of 
supply  over  demand  or  demand  over  supply.  The  supply,  ap- 
par -ntly.  Is  to  bo  assumed  llxed  and  Immutable— at  least  until  an- 
other producing  seawn  rolls  around  with  Its  appeal  to  the  producer 
to  make  more  or  less  good.s.     When   there   la   too  srreat  a  supply, 
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habits,  and  second,  to  open  the  doors  to  engineering  knowl- 
edge, then  accounting  should  be  taught. 

A  training  in  accounting  is  an  excellent  means  of  develop- 
ing precision,  as  well  as  the  power  to  analyze  costs.  The 
average  engineering  graduate  lacks  both  exactitude  and  a 
respect  for  it.  He  will  glibly  excuse  an  error  by  pointing 
out  that  he  understands  the  theory  but  was  merely  hasty  in 
his  calculations!  He  is  so  much  impressed  with  the  impor- 
tance of  correct  theory  that  he  is  apt  to  underrate  the  im- 
portance of  exactitude  in  the  ajjplication  of  theory.  Now, 
the  theory  of  accounting  is  relatively  simple  and  readily 
learned,  but  the  process  of  analyzing  and  properly  recording 
costs  is  by  no  means  so  simple  as  it  looks.  The  engineer 
who  does  not  become  habituated  to  accounting  and  cost  keep- 
ing early  in  his  career  is  apt  never  to  become  a  thorough 
economist. 

Better,  then,  to  eliminate  some  of  the  structural  designing, 
for  example,  and  substitute  a  wholesome  dose  of  accounting 
practice. 


demand  must  be  stretched;  when  there  is  loo  great  a  demand, 
again  lieniand  is  to  suffer  the  rrocrustean  process  and  be  cut 
down. 

In  earlier  and  simpler  days  we  have  no  doubt  that  this  worked 
out  verj-  nicely.  But  today  when  we  so  through  the  motions  of 
cutting:  down  the  effective  demand,  the  itTective  demand  simply 
refuses  to  be  cut.  We  have  a  condition  which  appears  entirely 
novel.  In  that  the  consumer  refuses  to  adjust  his  wants  to  the 
visible  supply.  If  shoes  are  so  scarce  that  the  price  douliles,  ac- 
cordliiET  to  all  the  rules  of  the  Bame.  the  demand  and  tlie  sale 
ought  to  be  cut  approximately  In  half.  Are  they?  Kmphatically, 
they  are  not. 

We  talk  ntout  the  law  of  supply  and  demand.  Then  we  go  right 
out  to  the  butcher  and  the  grocer  and  the  dry  goods  store  and 
arbitrarily  refuse  to  give  the  ixior  old  law  a  chance  to  function.  If 
supply  can't  he  Immediately  adjusted  and  demand  won't  be.  what 
can  be  expected  save  prices  that  really  will  operate  to  freeze  out 
entirely  those  whose  resources  are  least? 

We  have  quoted  about  a  third  of  the  entire  article,  but 
enough  is  here  given  to  show  not  only  its  general  tenor  but 
its  prevailing  weakness.  To  begin  with,  no  book  on  eco- 
nomics announces  any  such  "law  of  supply  and  demand"  as  ^^^^ 

this  editor  conjures  out  of  his  imagination. 

Having  shown  to  his  own  satisfaction  that  the  "law  of  sup-    The   Saskatchewan    Road    Drafifiinfi  Com 

ply  and  demand"  has  ceased  to  "function."  the  editor  urges  .    ,                        ***      * 

us  to  make  it  "function"  thus:  petitions 

Not  untii  we  begin    to  adjust   our  demand   very   generally   and  In    191.1    the    Provincial    Department    of    Highways    of    Sas- 

on  a  ver>-  earnest  scale  may  we  expect  to  sie  any  material  reduc-  katchewan.    Canada,    inaugurated    a    road    drag    competition 

tlon  In  prices     U  we  will,  as  a  nation,  use  old  equipment  of  every  for  the  purpose  of  inducing  as  many  of  the  rural  municipali- 

sort  untd  we  have  squeezed  out  the  last  drop  of  utdity,  and  of  the  >;.„    „„    „„-„iKia   ♦„   „„,„                             .,.          ,   ,         .     """"^''^"" 

things  that  have  to  be  bought  buy  the  very  poorest  grade  that  will  *'^f.  =''■  P°f ''''*'  'o  make  a  serious  attempt  to  give  the  drag 

aporoximate  satisfaction,  we  may  hope  for  price  adjustments.  ^   tnorough   try-out.     The   result   of  these   competitions   were 

The  use  of  the  word  "function"  as  applied  to  a  scientific  "'*  ^"''"^  "/  f'"'  "'  ^^  Carpenter,  Deputy  Minister  of  High- 

"law"  is.  to  put  it  mildly,  a  questionable  use.     A  natural  law  ^^^^  ^IJ^   Conv^ntiTn'                           ^^"""^    ^'^^    Canadian 
is  a  concise  statement  of  what  occurs  under  given  conditions. 

If  the  condition  does  not  exist,  the  law  does  not  apply:    but  There   are   300   rural   municipalities   in   Saskatchewan,   and 

It  is  very  confusing,  if  not  actually  erroneous,  to  say  that  the  subject    to    certain    established    rules,    the    competition    was 

law  does  not  function.  '^P''"   '"   ^'^'^'^   of  t'lese   to   make   one   entry   of  a   stretch   of 

Supply  and  demand  are  functions  of  one  another,  as  was  ''^^'^  "°'  '•?*^*'  'lian  2  nor  more  than  G  miles  long.  This  corn- 
Indicated  in  our  issue  of  July  14.  Hence  to  speak  of  supply  Petition  has  been  carried  on  every  year  since  by  the  de- 
as  fixed  and  demand  as  flexible  is  not  in  accord  with  the  facth  partment.  The  number  of  entries  received  each  year  since 
or  with  any  theory  about  the  facts  to  be  found  in  any  book  ^'^^  inception  of  the  competition,  the  number  of  miles  of  road 
on  economics.  dragged  and   the   average  cost  of  dragging  per  mile  for  the 

Economic  laws  are  often  contrasted  with  physical  laws,  to  season  are  as  follows: 

the  disparagement  of  the  former.     Yet  any  such  belittling  of  ye.ar.                               Entries.  Miles  dragged    ^per  mile^°'' 

economic  laws  discloses  lack  of  understanding  of  the  naturo  ii'is    49  124  jii.Sfi 

of  scientific  laws  in  general.     Some  physical   laws  are  very  IJ|j|!    J^  '^^  13.50 

exact,  which   is   equivalent  to  saying  that  knowledge  of  the  KUfi    '.        Sfi  101  lfi!54 

forces   involved   is   very   complete.     Other   physical   laws   are  ],,];;    'g?  \T'>v  \^W 

only   approximately   correct,   which   indicates   incompletenesrs  ">'!)    ........'       e.-  22«^4  19.ST 

of  knowledge  as  to  the  coacting  forces.     But  no  one  would  '"-"    ^'"^  5^" 

ridicule  a   physical   law  because  of  imperfection   provided   it  The  average  cost  of  dragging  per   mile   per  season  is  ob 

■were  the  nearest  approach  to  the  ideal  that  is  yet  available.  tained    from    the   returns   which    are   made   by   each    entrant 

Econr-mlc   laws   should   be  judged   in   similar   manner.  as   required   by  the   rules.     Mr.   Carpenter  is   of  the  opinion 

.  that    this    figure    is    somewhat    higher    than    is    necessary   to 

._._^,           _,          .                                      ijn         J  effect  satisfactory  results  from  dragging,  as  no  doubt  there 

Why    Kn^ineerS    Should     Study  is  a  tendency   among   the   competitors   to   devote  more   time 

»                       ■<-*      ^  '"   *^^   work   in   order   to  be   placed   on   the   prize   list,   than 

xVCCOUlllin§  would  otherwise  be  the  case  under  ordinary  conditions. 

Committee  No.   14    (on   Economics)   of  the   Society  for  th"?  In    1!)14    requests   were   sent   out   to   all   the   rural   munici- 

Promotion    of   Engineering   Education    reported   adversely    as  palities,  to  make  returns  to  the  department   of  drags  in  use 

to  a   special   course  in   accounting  for   engineering   students.  in  each  municipality,  the  number  of  miles  dragged  that  year, 

Ihe    committee    contends    that    "any    intelligent    technical  and    the   cost   per   mile.     The    returns    showed   that   in   that 

graduate  can   read   books  on   any  of  these   subjects    (special  year  there  were  in  use  9(11  drags.   2.300  miles  dragged  at  a 

subjects  in  the  economic  group)  understandingly  without  the  total    expenditure    of    $14,444    or    an    average    cost    of    $(5.2S 

aid  of  an  Instructor."     This  is  true,  but  what  reply  can   thc^  per  mile.     A  similar  census  taken  in  1919  shows  that  there 

con-miftee   make   to   the  statement   that   very   few   engineers  were   then    in   use   in   the   province   2,518   drags.   9.844   miles 

ever  do  master  the  practice  of  accounting?  dragged   at    a   total   cost   of  $89,041   or   an   average   cost   per 

Our  own  belief  Is  that  a  thorough  course  in  accounting  and  mile  of  $fi.04.     These  figures  for   1919   indicate  that  the  ."^OO 

cost   keeping  should   form  part  of  every  engineering  course,  rural  municipalities  average  only  eight  drags  in  operation  for 

part'y  because  cost  and  profit  recording  are  the  basis  of  all  each  municipality,  dragging  33  miles. 

economics.     It  is  self-evident  that  the  great  majority  of  en- 

gineering    griidnates   must    eventually    secure    positions    that  1914  and  1920  Prices  on  Road  Work.— The  following  state-, 

are   not  of  t   purely   professional   nature.     Hence   little   argu-  meut   from   the  .July   Idaho  Highway  Bulletin   illustrates   wh?' 

'HP''''   Is  '                   convince  mor^t  engineers  that  at  least  the  roads  cost  more  today  than  thay  did  a  short  time  ago.    The 

majority                      rs  shotild  study  accounting.  figures  are  taken  from  contracts  awarded  in  1914  and  those 

But  th"  1 1, imuitt.ee  replies  that  accounting  can  he  learned  awarded  recently: 

after  pra.Iuntinn.     If  ability   to   learn   a   subject   after   gradu-  rer  rent 

atlon  I.  to  be  a  criterion  as  to  the  advisability  of  teaching  it  R,.,vation.   earth,   cu.   yd $o'26           ^5    '""nt 

ill  collPK"--.    li'Ti  our  reply  is  that  aside  from  the  mathematics  E.ceavation,  loos3  rock,  cu.  yd fin             1.2,';           108 

and  theoretical  mechanics  there  is  scarcely  a  subject  in  pres-  ^:^r^^'^^'^' .^^: .^^:.:\:::.V:      ^M            ''It          llo' 

ent  civil   engineering  courses  that   should   not  be  eliminated  Oravel  .surfacing,  in  place,  cu.  yd 1..50             ."i^ijO           2fi7 

J/;  pV.n^l*"' .'"'"'•  'K'^'l'^r'':  "',""  ""'lergraduate    ^^.fn^/iv'cing^^^te'?^  in  piaceiib:::  i! ! ::::  "1"      '':?2      ?| 

course   In    engineering   are    first   to   develop   proper   mental      Average  increase  1S9 
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The  Development  of  an  Economic 
I'heory  of  Highway  Trans- 
portation 

By  ROBERT  C.  BARNETT, 
J  Economic  EnKlnccr,  Kansas  City.  Mu. 

j  There  Is  growing,  among  highway  engliiGtrs,  a  fuller 
recoenltion  of  the  need  for  an  econoiiiio  theory  of  highway 
transportation  to  serve  as  a  guide  in  tho  frniiiiiig  of  policies 
and  to  Insure  the  judicious  expenditure  of  the  large  sums 
now  available  for  highway  construction,  and  of  the  larger 
sums  to  come  In  the  near  future.  Indeed,  the  need  for  such 
a  theory  Is  so  urgent  and  its  importance  so  great  that  a  con- 
certed effort  on  the  part  of  highway  engineers  should  be 
made  to  bring  about  quickly  Its  development.  In  further- 
ance of  this  object,  the  writer  wishes  to  set  forth  the  basis 
for  «uch  a  development,  to  define  the  linos  along  which 
lucb  development  must  proceed,  and  to  show  how  far  we 
may  now  go  towards  the  formulation  of  an  economic  theory. 
At  the  outset.  It  is  essential  to  have  an  adenuate  and  cor- 
rect notion  of  just  what  an  economic  theory  Is  and  what  it 
embraces.  Therefore,  as  a  preliminary  to  this  state  of 
mind,  let  the  reader  pass  beyond  the  attitude  of  saying  to 
himself  that  a  certain  result  depends  upon  this  factor  and 
upon  that,  and  of  then  resting  content  with  his  logic.  Let 
him  proceed  one  step  further  and  ask  himself  how  much 
(toes  the  result  depend  upon  this  factor  and  how  much  upon 
that.  Then  let  him  advance  another  step  by  noting  that  If 
the  result  Is  a  desirable  one.  a  maximum  value  Is  to  be 
KOUKht  while  for  an  undesirable  result  a  minimum  Is  the 
desideratum.  Now  let  him  follow  this  with  the  inquiry  of 
what  relations  will  obtain  among  all  the  factors  when  this 
desired  maximum  or  minimum,  as  the  case  may  be.  result 
irs.  Definite  and  complete  answers  to  these  <|uestion.s 
not  be  forthcoming  at  the  outset,  but  the  line  of  thought 
»ill  put  the  reader  In  position  to  appreciate  the  value  of 
quantitative  thinking  on  the  subject  and  will  serve  to  clarify 
hiR  ideas  of  what  constitutes  an  economic  theory. 

In  general,  an  economic  theory  is  simply  a  definition  ot 
principles  netting  forth  the  relations  that  exist  between 
cause  and  maximum  effect.  It  is  a  formulation  of  criteria. 
or  laws,  which  state  the  exact  inter-relations  that  must  ob- 
talu  between  contribuiing  factors  in  order  that  a  desired 
rmxlmum   econr^my   may   be   secured. 

Fundamental  Steps  for  Developing  Economic  Theory  for 
Highway  Transportation.— How  then  will  we  proceed  to  de- 
velop snrh  a  theory  for  highway  transportation?  The  an- 
swer is   foreshadowed   in  the   preceding  mental   process. 

As  previously  pointed  out  in  these  columns  bv  the  writer, 
there  are  four  fudamental  steps  to  be  taken  as'follows: 

1.  To  form  a  definite  and  complete  concept  of  the  objective 
—the  result  to  be  attained. 

2.  To  determine  and  classify  the  various  factors  which 
produce  or  in  any  way  affect  the  objective. 

S.  To  determine  the  quantitative  relation  between  each 
f«cto-  and  the  objective. 

4.  To  determine  from  the  aforesaid  relations  an  Interre- 
ItUon  among  the  factors  such  that  a  maximum  economv  will 
rwnlt. 

It  Is  these  Inter-relations,  or  criteria,  that  form  the  es- 
!fcnc«  of  the  economic  theory. 

This  program   for  procedure  Is  the  basis  of  the  proposed 

aevtlopment.      When    completely    developed,    our    economic 

"ry   of    highway   transportation    will    .let    forth    the   basic 

"rs  and   their  derivatives  which   affect  the  cost   of  such 

■ 'I'sportation.      It    will    show    the    quantitative    relation    be- 

"■een   pach    factor   and   said    cost.     It    will    further   Indicate 

he  Inter-relations  that  obtain  when  a  maximum  is  reached, 
rnese  criteria  will  enable  us  to  secure  exp-'litioiisly  and 
*il!5  "'■'"'"'y  "'''>'  adjustment  of  thf>  f:,.i..r.^  which  will 
'rodDce  the  maximum  economy.  Without  ih.  s.-  criteria,  we 
're  groping  our  way  bungllngly  towards  a  dimly  perceived 
'0«1.     It    Is     pertinent,   therefore,    to    ascertain    how    far    we 

n»y  now  go  towards  formulating  such  a  th-ory.  Such  an 
;iltempt  will  clearly  reveal  the  missing  links  in  our  chain 
'f  data  and  will  serve  to  crystallize  better  our  Ideas  on  a 
^etliod  ror  obtaining  them. 

What  then  is  the  specific  result  that  we  are  seeking  to 
fctaln    in    highway    transportation?      What    are    the    factors 

•ntributing  to   that   result? 

Fundamentally,    the    problem    presented    Is    that    of    trans- 


IH>rting  over  a  highway  a  given  annual  tonnage  between 
(lx«d  iH>lnl».  or  btatlons.  at  the  lowest  ultinmte  cost  To 
pruuuce  this  transportation,  there  needs  must  lio  a  road- 
way, vehicles,  and  motive  power.  Thesi'  three  elements 
bear  a  relation  to  each  other  and  lo  the  annual  tonnage. 
Fnth  element  has  its  own  propertii's,  or  characteristics, 
I..et   us   consider   briefly  each  one   in   Its   turn. 

The  Roadway  Element.— The  roadway  has  length,  breadth, 
and  grades.  I'  cannot  be  shorter  than  the  air  line  distance 
between  the  termini  and,  as  a  matter  of  fact.  Is  usually 
longer.  This  excess  distance  admits  of  adjustment,  but  In 
so  doing  other  factors  are  affected. 

The  width  of  the  ron<lway  must  be  sufnclent  to  safely 
accommodate  the  traffic  which  passes  over  it  generally  In 
distinct  lines.  The  width  required  for  one  line  of  travel 
depends  on  the  width  of  the  vehUI.-  using  the  road  and  upon 
Its  speed  The  number  of  lines  of  trafllc  to  be  provided  for 
will  depend  on  the  density  of  tralllc- upon  the  number  ot 
vehicles  passing  a  given  point  In  a  unit  of  time  In  each 
line  of  travel,  each  vehicle  needs  room  enough  for  Its  own 
length  and  a  sunicient  headway  in  which  to  make  a  quick 
stop  from  maximum  speed,  plus  a  margin  of  safety.  Theso 
conditions  determine  the  allowable  density  of  trafllc  per 
line  of  travel.  The  density  of  tralllc  due  to  a  given  annual 
t<  nnage  divided  by  the  allowable  density  per  lino  gives 
ihe  number  of  lines  of  travel   lo  be  allowed   for  in   the   es- 


tablishment of  the  width  of  roadway.  In  addition  to  this  space, 
however,  there  must  be  room  for  shoulders,  drainage  ditches 
and  side  slopes,  but  a  variable  amount  will  he  required 
for  the  side  slopes  which  depend  upon  the  depth  of  cut  or 
nil.  Hence  the  right  of  way  must  have  a  width  sumclent 
to  afford  space  for  the  pavement,  shoulders,  side  ditcbes, 
i'nd  side  slopes   for  maximum  cut  or   fill. 

The  grade  line  results  from  making  certain  cuts  and  fills. 
These  are  to  be  so  adjusted  that  a  maximum  economy  will 
result.  They  depend  upon  the  profile  of  the  ground  line 
and  upon  the  economic  excess  lift.  ,\  change  In  alignment 
usually  encounters  a  different  topography  and  a  new  grouml 
line  which  In  turn  causes  a  variation  in  the  cuts  and  fills, 
if  a  constant  amount  of  excess  lift  is  to  be  maintained.  Also 
any  change  in  alignment  Is  apt  to  affect  the  excess  distance 
factor. 

The  foregoing  relations  of  the  factors  affecting  the  length, 
width,  and   grades  of  a   road   can   be  expressed   with  greater 
(l.-nnlteness  and   precision   in  algebraic  terms  as  follows: 
Let  1..=  length  of  road   in   miles 

L.  =  alr  line  distance   between   termini 
Xn^ excess    distance:    then 
L  =  U  4-  Xo 
Again  let  w    =  width  of  roadway  In  feet 

d'  =  space  for  shoulder  and  ditch 
8,  =:  space  for  one  side  slope 
8.  =  space  for  other  side  slope 
w'  =  width  of  right  of  way;    then 
w' =  8, -1- 2d' -f  w -f- S:.     (See  Fig.  1.) 
But    s,--=:a'   y,.   and   «,  =  a'   y..     In   turn   y,   and   y,  are   d^ 
pendent  upon  the  excess  lift  as  will  be  shown  subsequently 
Hence 

C  -  X,. 
yi  = 


and 


c"  — Xl 


y.=- 


Bv  using  the  formula.-  proposed  by  Mr.  H.  J.  FIxmer*,  w 
may  be  expressed  In  terms  of  the  traffic,  thus: 


•Pavlnir  KnKlneor.  Chlcaso. 


t^T,\ 
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Width  required   for  one  line  of  traffic  =  b'H .    In  which 

10 
b'  =  width   of  vehicle   in   feet 
S  =  speed  in  miles  per  hour. 
The  number  of  lines  of  traffic  to  be  provided  for  is  equal 
to  the  given  density  of  tratfic  divided  by  the  allowable  den- 
sity.    The   density   that  a   certain   equipment   of   N   vehicles, 

2N 
each   making  a    round   trip   in   h   hours,   can   protiuco,   is  — . 

h 
The  allowable  density  of  traffic  as  given  by  Fixmer's  form- 
ula is 

5280  S 

IJ>  = 

2S=™  -f  v, 
in  which 

So.  ^  maximum   speed   in   miles   per   hour,  and 
V,  ^:  length  of  vehicle  in  feet 
Di  =^  number  of  vehicles  passing  per  hoift. 
Hence  the  number  of  lines  of  travel= 
2N 

h  2N(2S',„  +  Vi 


5280  S 


2S-,„  +  V, 


T.L 


but    N  =  - 


and    h : 


5280  Sh 


as    shown     later.      SuhstiUitins 


KHS  S 

these   values   in    the    formula   for   lines   of   travel,    we   have; 

Ta(2S=m  +  v,) 

Number  of   lines  of  traffic  = •     (Taken   to   the 

2640  KHS 
nearest  integer.) 

By  substitution,  the  expression  for  widtli  of  roadway  now 
becomes 

T.,(2S=m-|- V,)   /  S 

w=r (b, 


10/ 


2640  KHS 

Next  by  reverting  to  the  formula  for  width  of  right  of  way, 
we  may  substitute  these  new  equivalents  and  obtain  an  ex- 
pression for  same  in  terms  of  tho  fundamental  factors,  thuo 

/  ^ 

T.(2S=,„  +  V,)    b'  +  — 

a(c'  +  c")— 2Xi.  \  10 

w'  = +  2d'  H 

n  2640  KHS 

From  these  values  of  w  and  w',  together  with  the  precedins; 

formula  for  length  of  roadway,  general  equations  are  derived 


Center  Line  Profile 

Fig.   2. 


Let  the  elevations  of  the  summits  be  designated  by  s„  s., 
s„  s„  etc.,  and  the  sags  by  v„  v..,  v„  etc.  The  difference  in 
altitude  of  the  termini  is  s., —  v,.  Tho  total  lift  is  the  sum 
of  the  several  lifts  or 

Total  lift 

=  (8,  —  V,)   +   (S,  — V,)   +    (S,— V,)^     (S.  — V,)   +   (S,  — V,) 
=  Si  +  S.  +  S;    +  S.  +  S.,  —  V,  —  Vj  —  V,  —  V.  —  \\ 

From  this  we  may  subtract  the  difference  in  altitude  ao;/ 
obtain  the  amount  of  excess  lift,  thus 

Xi.  =  s,  +  s.  +  s,  +  S,  —  V,  —  V,  —V.  — V, 
If   a    maximum   center   cut   of  y   feet   and   a   correspondini 


for  the  area  of  the  right    of  way  and  that  of  the  pavement. 
As  will   be  seen   later,  these  areas  affect  certain  cost  items. 
Area  of  right  of  way  in  acres 

5280  Lw'        4    (  wafc'  4- c")— 2Xl 

= =  — ^L„  +  Xr,''  +  2d'-|- 

43560  S.l  I.  II  n 

T.(2S=,„  + v,)(b'  -f  S/10)  1 

2640  KHS  f 

Area  of  pavement  in  square  yard.s 

5280  Lw       2(L„  +  Xp)T.(2S'm-f  V,)    (b' -f  S,/10) 

9  ItKHS 

The  grades  depend  upon  the  depth  of  maximum  cut  or  fill 
which  In  turn  depends  upon  the  ground  line  and  upon  the 
economic  excess  lift.  In  traversing  the  road,  the  load  must 
be  lifted  from  each  valley  to  the  adjoining  summit.  Excess 
lift  is  the  difference  between  the  total  lift  and  the  lift  due  to 
the  difference  in  altitude  of  the  termini.  This  will  be  read- 
ily understood  from  Fig.  2  which  represents  a  condensed 
profile  of  a  road. 


Uj^ 


-4^ 

Crobb  Secfioo 


Profile   at-  a   5urnmH- 


Fig.    3. 


fill  be  made  at  each  summit  and  sag,  the  excess  lift  becouu's 
Xl  (s,  —  y)  +  (s.,  — y)  +  (s,  — y)  +  (s.  — y)  — 
(V,  +  y)  —  (V,  +  y)  —  (V,  +  y)  —  (V,  +  y) 
This  equation  reduces  to  the  form  of 

Xi.=  (s,-f.s,+  s,+s.)  —  (v.,  +  V3+v,+v,)  —  8y  =  c'— 8y 

a  constant  a  constant  j 

For   any   particular  alignment,  the  elevations   of  the   sum] 
niits  and   sags  remain   fixed,   while  y  may  be  made  to  varj' 
until  an  economic  excess  lift  is  obtained  for  such  alignment. 
In  general 

Xi,  =;  c'  —  ny 
in  which  n  is  the  number  of  summits  between  termini.    The 
economic   maximum   cut   is  now   readily  obtained  by   solvin? 
for  y. 

c'  —  Xi. 


n 
Upon    this   value   of   y,   the  grading   quantities   depend  as 
will  be  easily  seen  from  Fig.  ,3. 
X  varies  y,  or  x  ==  by 

(w  +  2d'  +  w')y 
Area  of  cross  section  = 


(w  +  2d'-|- w')y=b 


Volume  ^= 


at   one    summit. 


Hy    the    substitution  of    equivalents,  this    reduces     to    tbi 
form  of 

by=T„(2S=„,  +  v,)  (b'+S/lO) 
Vohinio  = — - — — h 


5280KHS 
by=[a(c'  +  c")— 2Xl] 


d'by'  -f  ■ 


4n 


This  expression  will  be  needed  in  arriving  at  the  cost  i 
grading. 

The  Vehicle  Element — The  vehicular  (Miuipnipnt  needed  I 
carry  a  given  tonnage  over  this  roadway  will  consist  of  ^ 
units,  each  having  a  load  capacity  of  K  tons.  This,  of  coursf 
is  not  the  usual  miscellaneous  ('(luipment  which  at  preset' 
uses  any  road,  but  it  is  the  economic  equipment  whici  '<' 
are  seeking  to  determine. 

I,pt     K  =  capacity  in  tons  of  one  unit 

t^  number  of  round   trips  per  annum  per   unit 
h  =  the  time  in  hours  required  for  one  round  trip 
H  =  the  total  number  of  working  hours  per  annum 
S  =  average  speed  in  miles  per  hour 
I.,  =:  length   of  roadway   in   miles 
T,,=^  annual   tonnage   to  be  transported. 
Tlii'ii  the  ttme  required  to  make  one  round  trip  is 

L 
h  =  — , 
S 
H       HS 

while  t=  — = . 

h  L 

Amount  of  tonnage  hauled  per  annum  by  one  unit  is  Kl 
Amount  of  tonnage  hauled  by  N  units  is  T„  =  NKt. 
By  substitution  we  have 

NKHS  T.L 

Tn  = .    or   N  = 

L  KHS 
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N  and   K  ropresent  the  characteristics  of  the  vehicular  e«iulp- 
meiit 

Motive  Power  Element. — The  aniouiii  of  energy  required  to 
trans'port  the  Riven  tonnage  over  th>'  road  will  depend  oi; 
this  tonnage  plus  weight  of  vehicles,  and  upon  the  atuount 
of  Mie(hanical  work,  per  ton  of  loaded  vehicle,  that  has  to 
be  done  in  traversing  the  road.  The  work  done  is  that  of 
overtoniing  the  tractive  resistance  aiut  of  lifting  the  loaded 
vehicle  through  a  vertical  distance.  Thi>  unit  tractive  reKliii' 
ance  varies  with  the  different  types  of  road  surfaces,  while 
the  height  through  which  the  load  iiiiist  be  lifted  is  depend 
cut  upon  the  dllTerence  in  altitude  between  termini,  which 
remains  fixed,  and  upon  the  succession  of  rises  and  falls  In 
the  grade  line.  This  latter  admits  of  more  or  less  adjust- 
ment. The  total  climb  that  must  !>••  made  Is  the  sum  of 
the  climbs  lor  each  hill  between  tli.'  iiTiniiii  .\o  advan- 
tage results  from  descending  one  hill  in  climb  the  next.  The 
«xcet>s  lift,  as  before  stated,  is  thf  tntnl  lift  le«s  the  differ- 
ence In  altitude  between  the  termini,  'litis  excess  lift  niuy 
be  reduced  by  increasing  the  cuts  at  ihi-  summits  and  the 
nils  at  the  sags  of  the  profile.  It  is  desirable  to  attain  th'> 
economic   excess   lift. 

The  work  done  in  overcoming  this  excess  lift  and  tractlvf 
resistance  may  be  expressed  in  terms  of  the  annual  tonimge 
and  the  properties  of  the  roadway. 

Let     Vr=the  work  done  by  one  passage  of  one  vehicle 
I..  =  length  of  road  =:  I-.  4- Xn 
z  =:  unit  tractive  resistance  expressed  decimally 
\V,-=  weight  of  loaded  vehicle  in  pounds 
0,=  difference   in   altitude  of   termini 
Xt.=- excess  lift:   then 
Total   lift  =  D.  +  Xi.   in   feet. 
Tractive  resistance  per  load  =:  z\V,. 
I'siug  the  foot-pound  as  the  unit  of  work,  we  have  for  one 
febicle 

V  =r  \V, ( D.  +  Xl)  +  52801 L,.  +  Xr. I z\V, 
The  work  done  in  one  year's  time  would  be  the  product  of 
V  by  the  number  of  loads  hauled.     The  number  of  loads  re- 

T. 
quired  for  T.  tons  per  annum  is  — .    The  weight  of  the  loaded 

K 
truck  can  be  expressed  in  terms  of  its  capacity  by  using  th» 
■Uto  presented  In  Fig.  5  or  the  equation 
W,  =  6000  K"/' 
The  annual  work  done  for  all  loads  is 

VT. 

V.  = 

K 
Hy  .substitution,  we  obtain 

6000T.    /  -v 

V.  = -10,  +  Xt.  +  .12801  U  +  X„)z  '. 

K"'       I  ( 

The  total  motive  power  must  be  sufficient  to  meet  this 
demand  plus  an  additional  amount  absorbed  In  friction  of 
engine  and  transmission  gearing.  The  power  required  for 
any  vehicle  must  also  be  sufficient  to  prevent  stnllinr  on  the 
ateept'st  grade  and  on  the  roughest  portion  of  the  roadway. 

Development  of  Formulas  for  Cost  of  Roadway,  Motive 
Power  and    Vehicle    Elements. — There    has   now    been    devel- 
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oped  expressions  for  roadway,  vehicle,  and  motive  power 
in  terms  of  the  properties  of  these  elements  and  i<f  annual 
tonnage,  it  now  remains  to  develop  formulas  for  the  cost 
of  these  elements  In  terms  of  their  properties,  for  such  cost 
determines  the  cost  nf  transportation.  As  this  transporta- 
tion Is  measured  In  ton  miles.  It  becomes  necessnry  to  arrive 
at  the  cost  per  ton-mile.  This  unit  cost  is  derived  hy  divid- 
ing the  total  annual  cost  by  the  ton-mileage.  TMs  total  an- 
nual  cost   is  composed  of   threi*  major  items,   viz.: 

1.  Annual  cost  of  roadbed. 

•J.  .Vnnual  cost  of  equipment 

::    Annual  cost  of  power. 

In  turn,  these  major  items  are  divisible  intc  subsldlaiy 
items  us   set   forth   in   Table   I. 

KTom  Table  I  it  is  seen  that  there  are  l'>  cost  Iti-ins  to  be 

analyzed   In   order   to  ascertain   what   factors  affect   or   inllu- 

l^OOOLbl. 
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Fig.   4. — Weight  of   Truck    (Chaula   and    Body). 

(nee  the  total  cost.  l>et  us.  therefore,  consider  in  succession 
the  salient  features  of  each  Item  and  determine  the  con- 
tributing factors.  To  do  this,  one  factor  only  will  be  con- 
sidered as  varying  at  one   time. 

Annual   Cost   of   Roadbed. 

1.  Interest  on  cost  of  construction:  Interest  on  the  cost 
of  construction  Is  readily  obtained  when  the  cost  becomes 
known.  This  cost  of  construction  is  the  sum  of  Its  seven 
component  items.  !t  Is  influenced  by  the  unit  cost  of  each 
Item  and  by  the  number  of  units,  or  quantity.  For  the  pres- 
ent we  are  chiefly  concerned  with  the  quantities. 

Right  of  way.  Measured  in  acres.  A  formula  has  already 
been  derived  for  this. 

2    Clearing  and   grubbing:      Also   measured    in   acres. 

?,.  Grading:  Measured  in  cubic  yards  of  excavation  for 
which   a    formula   has   been   developed. 

■I.  Paving:  .Measured  in  square  yards  according  to  pre- 
vious  formula.  However  the  unit  cost  of  pavement  will  vary 
with  the  type  and  with  Its  thickness.  The  thickness  is  a 
fiimtion  of  the  wheel  load,  bearing  capacity  of  the  sub-grade 
'  .if  the  width  of  pavement.  Various  authoritirs  have  pro- 
1  -il  formulas  for  thickness,  but  there  Is  needed  further 
inve.ntigatlon  of  this   feature. 

.1.  Bridges  and  culverts:  Other  things  being  equal,  this 
item  will  vary  directly  as  the  wheel  load  and  as  the  width 
of  pavement. 

6.  Fences,  signs,  etc.:  This  factor  varies  directly  as  the 
length  of  roadway. 

(55) 


204 


Engineering  and  Contracting  for  September  1,  1920. 


7.  Engineering  and  legal  expenses;  This  item  is  covered 
by  a  percentage  charge  on  the  sum  of  the  preceding  cost 
items. 

2.  Cost  of  Maintenance:  This  item  depends  upon  the 
amount  of  wear  that  the  traffic  produces.  This  wear  varies 
with  the  wheel  load,  the  kind  of  tire,  the  number  of  passages 
of  load  per  annum,  the  amount  of  previous  wear,  the  rough- 
ness of  the  pavement,  speed  of  vehicle,  impact  of  unsprung 
parts  of  vehicle,  and  the  tractive  resistance  of  pavement. 
The  amount  of  wear  decreases  as  the  resistance  of  the 
paving  material  increases. 

Although  there  are  some  published  data  on  the  cost  of 
maintaining  roadways,  such  cost  is  stated  in  time  units  and 
Is  not  correlated  with  the  amount  and  kind  of  trafflc  and, 
therefore,  is  not  in  a  form  available  for  an  economic  inves- 
tigation of  the  present  type.  For  our  purpose,  it  will  be 
necessarj-  to  think  of  traffic  as  so  many  passages  per 
annum  of  a  standard  wheel  load  at  a  standard  speed,  or  the 
equivalent  of  this. 

3.  Cost  of  Administration:  .Vs  the  purpose  of  administra- 
tion is  to  carry  on  effectively  the  maintenance  work,  the 
cmount  of  such  maintenance  work  is  reflected  in  the  amount 
of  administrative  work.  Hence  the  cost  of  administration 
may  properly  be  taken  as  a  percentage  of  the  cost  of  main- 
tenance. 

4.  Cost  of  Amortization:  Tlie  value  of  this  item  will  de- 
pend on  the  cost  of  construction  work  needing  replacement 
at  long  time  intervals — such  part  of  the  roadway  that  de- 
teriorates in  spite  of  the  annual  maintenance  given  the 
roadbed.  It  will  also  depend  on  the  rate  of  compound  in- 
terest, and  upon  the  life  in  years  of  such  construction.  As 
the  life  of  the  pavement  is  to  be  m'easured  in  terms  of  the 
cumber  of  passages  of  the  standard  wheel  load,  it  will  be 
best  to  convert  this  into  years  by  dividing  the  total  number 
of  passages,  which  the  pavement  will  endure,  by  the  num- 
ber required  to  transport  the  given  annual  tonnage.  When 
this  is  known,  the  annuity  required  to  redeem  the  invest- 
ment can  readily  be  ascertained. 

Annual    Cost    of    Vehicles. 

1.  Interest  on  First  .Cost:  The  first  cost  of  the  vehicular 
equipment  depends  on   the  number  of  vehicles  and  the  cost 

?aOOOLbs 
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per  vehicle.  This  unit  cost  decreases  as  the  capacity  of  the 
truck  increases.  This  relation  is  set  forth  in  Fig.  No.  C. 
The  price  shown  for  any  particular  size  truck  is  an  average 
of  many.  In  the  more  u'-'ual  cases,  fifty  different  makes  were 
considered. 

2.  Ivicense  and  Taxes:  This  item  is  controlled  by  legis- 
lation. However  in  an  equitable  scheme  of  taxation,  the 
amount  should  be  sufficient  only  to  replace  the  wear  caused 
by  the  vehicle  on  the  pavement.  This  amount  of  wear,  as 
before  stated,  depends  on  the  wheel  load,  speed  of  vehicle, 
type  of  pavement,  etc. 


o.  Insurance:  This  item  depends  directly  on  the  first  cost 
of  equipnieni. 

4.  Administration:  The  cost  of  administration  will  vary 
directly  as  the  number  of  trucks  required  and,  also,  as  the 
\sork  of  maintaining  the  vehicular  equipment  varies. 

.5.  Amortization:  This  item  depends  on  the  original  invest- 
ment that  needs  replacing  and  upon  the  life  of  the  equip- 
ment. The  life  of  the  equipment  is  a  function  of  the 
amount  of  mechanical   work   done  per   annum. 

6.  Maintenance:  This  item  depends  on  the  amount  of 
mechanical  work  done  per  annum  by  the  vehicle  passing 
over  the  road.     In  turn  the  amount  of  mechanical  work  done 
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depends  upon  the  length  of  the  roadway,  upon  the  amounl 
of  excess  lift,  and  upon  the  tractive  resistance  of  the  pave- 
ment. Observations  are  needed  to  determine  the  life  of  a 
vehicle  in  terms  of  the   work   done. 

7.  CJaraging:  This  cost  item  is  a  function  of  the  number  of 
vehicles  composing  the  equipment. 

Annual    Cost   of   Power. 

1  Gasoline:  This  cost  item  bears  a  direct  relation  to  the 
amount  of  mechanical  work  done  per  annum,  which  in  turn 
is  a  function  of  the  roadway  properties,  and  of  the  efficiency 
of   the   engine. 

2.  Oil,  Grease,  and  Waste:  Likewise  this  item  also  bears 
a  direct  relation  to  the  amount  of  mechanical  work  done 
per  annum. 

?,.  Maintenance  of  Power  Plant:  The  more  work  done 
in  traversing  the  road,  the  more  wear  and  tear  on  the  en- 
gine and  transmission  gearing;  hence  there  is  a  direct  re- 
lation between  this  cost  item  and  the  amount  of  mechanical 
work  done  per  annum.  Here  also  observations  are  needel 
to  determine  the  life  of  the  power  plant  in  terms  of  the  work 
done. 

4.  Privers'  Salaries:  This  item  will  depend  upon  the  rate 
per  man  and  upon  the  number  of  trucks  making  up  the 
equipment. 

Contributing      Factors      Upon      Which      Total      Annual      Cost 

Depends. 

Although  the  foregoing  is  not  an  exhaustive  analysis.  It 
will  serve  the  purpose  of  the  present  article.  From  it  thero 
is  gleaned  the  fact  that  the  contributing  factors,  upon  which 
the  total  annual  cost  depends,  are  of  two  kinds— fixed  and 
variable.  The  fixed  factors  are  basic  and  are  controlled  by 
commercial   and  physical  conditions.     They  are 

1.  Annual  tonnage. 

2.  Airline  distance  between   termini. 

3.  Difference  in  altitude  of  termini. 

4.  Hours  of  work  per  annum. 

5.  Intervening  topography. 
C.  Character  of  subgrade. 
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The  variable  (actors  are  the  one  uilmltting  of  adjuatment. 
They  are: 

1.  Excess   distance   due  to  deviations   In   the  alignment   of 
the  roadway   from   the  airline  location. 

2.  Excess   lift  due   to  deviations   in   tlio  grade  line  from  a 
uultorm   plane   connecting   the   i.Tnilnl. 

3.  Etiuipment    including    the    number   and    si»e    of    hauling 
units. 

4.  Maximum  cut. 

5.  R^~sistance  of  pavement  to  wear. 

6.  Tractive  resistance. 

7.  Speed  of  vehicles. 

S.  Efficiency  of  engine. 

To  properly  ajjust  these  variabU"  fat  tors  so  that  a  min- 
imum cost  of  transportation  will  re.-inlt.  there  is  needed  a  set 
of  criteria  for  Kuidance.  This  set  of  criteria  .should  embrnc  • 
at  Icaft  the  following: 

1.  Economic  excess  distance. 

2.  Economic  excess   lift. 

S.  Economic  truck  capacity. 
•I.  Economic  speed. 

5.  Economic  tractive   resistance. 

6.  Economic  wearing  resistance. 

7.  Economic  width  of  roadway. 

8.  Economic  cut   which   will  determine   the   width   of   right 
of  way. 

These  criteria  are  to  be  expressed  in  terms  of  annual 
tonnare.  air  line  distance,  difference  of  altitude.  Intervening 
topo«iaphy,  condition  of  subgrade.  and  hours  of  labor  per  an- 
num 

Quantitative  Relation  Between  Cost  Items  and  Variable 
Factors. 

This  brings  us  to  the  third  step  in  our  program  for  pro- 
cedure. It  is  now  necessary  to  determine  the  quantitative  re- 
lation between  each  cost  item  and  the  several  independent 
Tarlable  factors.  These  relations  are  best  set  forth  In  the 
form  of  equations.  From  Table  I.  It  is  seen  that  fifteen  equa- 
Uona  are  required  to  express  the  cost  in  terms  of  the  four- 
teen contributing  factors.  When  these  equations  are  dc- 
^'  '''"  total  annual  cost  may  be  obtained  by  the  simple 

:  adding  the  equations.    The  well  known  method  cf 

I'.ir'uii  Jifffrentlatlon  will  enable  us  to  ascertain  successively 
the  efre<t  that  each  variable  factor  has  on  the  total  cost  and 
also  wh.T  value  of  the  variable  will  make  the  total  cost 
B  mlnlmiiTD  with  respect  to  such  variable.  Such  value  will 
be  expressed  In  terms  of  the  several  contributing  factors  and 
no  ronstliutes  the  criterion  we  are  seeking  for  the  selected 
variable. 

We  have  now  defined  the  lines  along  which  the  develop- 
ment of  nn  economic  theory  must  proceed.  It  is  next  in 
order  to  note  how  far  our  present  data  will  allow  us  to 
carrj-  such  development.  For  this  purpose  we  may  well 
revert  to  the  preceding  analysis  of  cost  items  and  summarize 
the  conclusions   there  drawn 

Further    Information    Needed     Regardino    Maintenance. 

It  l.s  seen  that  further  information  is  needed  principally 
along  the  lines  of  maintenance — maintenance  of  roadbed  as 
related  to  traffic  measured  in  standard  wheel  loads,  main 
tenancc  of  vehicular  equipment  as  related  to  the  amount  of 
mechanical  work  done  intraversing  the  road,  and  mainten- 
ance of  power  plant  as  related  to  the  said  amount  of  me- 
chanical work.  There  is  also  needed  more  investigation  -A 
the  relation  between  thickness  of  pavement  and  wheel  load, 
subgrade  bearing  capacity,  and  width  of  pavement.  The  rela- 
tion between  the  wear  on  tires  and  the  tj-pe  and  condition 
of  pavement  is  also  to  be  Included  under  the  head  of  main- 
tenance data  needed. 

Some  attention  has  already  been  given  to  the  cost  of  main- 
taining the  roadbed,  and  in  some  cases  the  amount  of  traf- 
fic In  terms  of  vehicles  per  annum  has  been  noted,  but  what 
Is  really  necessary  is  a  more  precise  measurement  of  traffic 
density  before  the  cost  can  be  properly  correlated  with 
wear.  The  writer  suggests  as  a  unit,  fh^'  pn-=.nrf  of  one 
standard  wheel  load  per  minute  at  a     ■  '  -say  a 

1.000    lb.    load    moving    at    the    rate    oi  '-r    hour. 

Then  the  amount  of  wear  produced  by  ibix  load  uperatln;; 
with  different  kinds  of  tires  should  be  ascertained.  Also 
there  should  be  an  investigatioTi  of  lli"  relation  between 
other  wheel  loads  and  speeds  to  the  afore.'.aid  standard  load 
and  the  wear  it  produces  on  the  pavement. 

In  conchision.  it  may  be  well  to  emphasize  the  fact  that 
seven  of  the  Sfteen  cost  equations  are  dependent  upon  maln- 


teuuuce  data  of  one  kind  or  another.  Those  equations  can 
not  be  formulated  until  the  such  data  have  been  collected 
by  (ruined  observers  having  a  well  detuned  concept  of  the 
goal  to  bo  attained  The  reniuiiiiug  eight  equations  can  be 
written  now  with  u  tolerable  di-gree  of  certainty,  but  by 
themselves  would  avail  little  in  passing  to  the  next  step  In 
the  program  of  procedure.  Hence  the  development  of  our 
much  neede<J  economic  theory  is  urreKtod  pending  the  work- 
ing out  and  the  execution  of  a  research   program. 

Camp  Sanitation  for  Road  Con- 
struction Camps 

Camp  sanitation  from  the  standpoint  of  the  relatively  small 
camp  .-.uch  as  might  be  maintained  by  Ihi-  average  road  con- 
tractor was  discussed  by  Mr.  John  .N".  Kdy.  (^lief  Engineer 
of  the  State  Highway  Commission  of  Montana,  in  a  paper 
presented  at  the  recent  annual  meeting  of  the  Montana  Pub- 
lic  Health  Association.     An  abstract   of  his  paper  follows. 

That  the  camp  is  usually  but  a  temporary  domicile  doe.s 
not  In  the  least  lessen  the  necessity  and  desirability  for  tho 
I'Pplicalion  of  the  recognized  principles  of  sanitation;  It  does, 
however,  intensify  the  problem  in  that  the  plan  of  sanltatloa 
must  be  reasonably  Inexpensive  as  well  as  sullUMently  effec- 
tive. Considering  this  phase  of  the  subject  hurriedly  wo 
may  assume  that  In  a  comfortable  and  sanitary  camp  there 
must  be: 

1.  Oood,  wholesome  food. 

2.  Palatable  and  safe  drinking  water. 

;!.  Clean  and  comfortable  sleeping,  dining  and  lounging 
quarters. 

4.  Prompt  and  continuous  disposal  of  kitchen  wastes. 

.'•.  Adet'uate    and    comfortable    toilet    facilities,    includlDK 

bath  accommodation. 

t">  Proper  segregation  of  all  stables  and  outbuildings. 

7.  neasonablo  fire  protection. 

5.  First  Aid  service. 

Other  desirable  features  might  be  suggested,  but  these 
seem  to  represent  or  Include  practically  all  the  essentials. 

Fundamentally,  men  who  work  must  eat.  And  If  they  ar-j 
to  work  well  and  usefully  they  must  eat  substantial,  well 
cooked  food,  served  In  a  clean,  appetizing  manner.  This 
nieans  a  careful  selection  of  foods;  a  thoughtful  composition 
of  nii-nus  and  the  most  careful  preparation  and  appetizing 
service  of  the  meal  by  competent  persons  of  cleanly  habltji 
and  appearance.  It  means  that  during  summer  months  th? 
kitchen  and  dining  room  (or  tents)  must  be  screened  be- 
cause flies  must  be  excluded.  (I  prefer  the  exclusion  of  flies 
t(  entrapping  them  on  fly  paper  or  In  small  pans  filled  with 
fly  poison.  Even  If  a  dead  fly  is  harmless,  a  sticky  mass  of 
dead  flies  can  hardly  be  said  to  be  •'appetizing".)  Our  first 
requirement  means  also  that  uncooked  food  will  be  properly 
stored,  always  free  from  contamination  due  to  any  causa 
whatever,  including  our  two  camp  enemies,  flies  and  rats. 
'Ciood.  wholesome  food."  then,  means,  in  substance,  that 
those  persons  attached  to  the  ramp  will  be  permitted  to  en- 
Joy  their  meals  as  well  as  to  be  nourished  and  sustained  by 
them. 

Of  course  water  may  be  either  safe  and  not  palatable  or 
palatable  and  not  safe— and  the  latter  Is  not  infrequently  the 
case.  The  water  supply  would  seem  to  be  the  most  potential 
source  of  dangor  and  should  be  adequately  protected  from 
contamination.  While  perhaps  the  ordinary  mountain  stream 
represents  a  safe  supply,  there  is  no  assurance  that  such  U 
the  case.  Certainly  water  from  the  ordinary  Irrigalion  canal 
should  be  viewed  with  suspicion.  As  a  matter  of  fact.  It 
would  seem  to  be  but  sensible  and  the  exercise  of  everyday 
caution  to  have  the  water  examined  and  tested  by  a  com- 
•  rson  before  approving  its  use.  And  then,  as  above 
1.  the  source  of  supply  should  be  policed  or  other- 
V  Lst  lii.sured  ond  safeguarded.  Water  taken  from  a  creek  or 
river  should  be  procured  well  up-stream  from  the  main  camp, 
and  the  immediate  vicinity  not  used  for  any  other  purpose. 
If  conditions  Justify,  the  water  may  be  boiled  or  otherwise 
treated  to  Increase  Its  degree  of  purity. 

Btit  men  do  not  live  by  food  and  drink  alone.  They — and 
especially  Is  this  true  of  men  who  do  hard  manual  work — 
must  have  restful  beds  and  comfortable  lounging  and  recr'?- 
ation  quarters.  It  is  not  necessary  that  a  "bunk  house"  be 
dolled  up  like  the  bridal  suite  of  a  metropolitan  hotel.  It  Is 
necessan'.    however,    that    the    quarters    be    clean,    cheerful. 
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ample  in  size,  well  ventilated,  well  lighted,  well  heated  when      lVT/'»f/^i*      Vohir-lck       R  £»rtic<-fri  <-i/-wt-«c       T  < 
necessary,    and    equipped    with    clean    and    comfortable    cots.      ^^i<JtOr       \  ClllCie      IN^eglStrariOnS,     i^l- 

censes  and  Revenues  in  1919 


necessary,    and    equipped 

bunks  or  beds  provided  with  sufficient  clean  bedding.  One 
would  think  it  altogether  unnecessary  to  refer  to  this  feature 
of  the  camp:  and  yet  in  this  state  and  in  all  states  are  alo- 
gether  too  many  examples  of  the  unsanitary,  unhealthful  and 
uncomfortable  camp  sleeping  quarters.  The  bunk  house 
should  bo  cleaned  regularly  and  the  bedding  aired  and 
washed:  in  a  camp  of  any  size  a  camp  tender  should  be  pro- 
vided. If  screens  add  to  the  comfort  of  the  men.  they  should 
be  provided.  And  I  have  in  mind  one  accommodation  that  is 
very  rarely  provided.  I  refer  to  the  construction  of  cheap 
gravel,  cinder  or  plank  walks  that  permit  the  men  to  pass 
tc  and  from  the  several  camp  units  without  tracking  dirt,  mud 
and  filth  into  the  quarters. 

All  kitchen  wastes  should  be  deposited  in  covered  garbage 
cans  and  removed  and  disposed  of  sufficiently  far  from  the 
camp  area.  Cheap  incinerators  may  be  provided  for  burninj; 
the  refuse,  or  it  may  be  buried.  I  have  spent  some  time  in 
and  about  construction  camps  and  have  never  been  quite  con 
vinced  of  the  necessity  or  desirability  of  maintaining  a  hog 
ranch  as  a  means  of  camp  garbage  disposal.  1  regard  it  as 
unfortunate  but  it  seems  to  bo  none  the  less  true  that  most 
camp  cooks  either  own  or  very  speedily  acquire  one  or  more 
squealing  pigs  which  they  proceed  to  develop  on  camp  "slop" 
in  the  most  approved  southern  negro  fashion.  If  a  pig  sty 
must  go  with  the  camp  it  should  be  located  not  closer  than 
the   adjoining   county. 

Camp  facilities  for  receiving  and  disposing  of  bodily  wastes 
are  usually  crude  and  unsanitary  when  very  little  additional 
expense  would  provide  proper  and  safe  accommodations. 
The  danger  here  is  from  flies  and  the  contamination  of  drink 
ing  water.  A  reasonable  care  and  thought  in  laying  out  the 
camp  site  will  permit  an  arrangement  of  outbuildings  that 
will  be  both  safe  and  sanitary.  Disinfectants  should  be  use  I 
freely  and  frequently  and  the  exterior  premises  maintained 
in  a  neat  and  clean  condition. 

Most  men  desire  to  bathe,  but  those  who  are  not  so  in- 
clined should  be  required  to  observe  the  usual  rules  of  bodily 
cleanliness.  Bathing  accommodations  must  be  provided  and 
used. 

Needless  to  say,  stables  and  similar  units  should  be  prop- 
erly segregated  and  cleaned.  Stable  waste  must  not  be  per- 
mitted to  accumulate,  but  must  be  removed  regularly. 

Reasonable  fire  protection  may  be  provided  in  several 
ways,  one  of  which  involves  the  erection  of  a  modest  and  in- 
expensive water  tank  that  may  be  filled  by  pumping  and 
with  which  is  a  sufficient  length  of  hose  to  reach  the  prin- 
cipal units  of  the  camp.  Fire  protection  may  not  be  thought 
tc  be  an  e.s.sential  of  sanitation.  But  the  tank  and  hose  may 
be  used  to  advantage  for  laying  the  dust  by  sprinkling. 

First  Aid  service  is  esseiitial.  particularly  in  camps  far  re- 
moved from  medical  practitioners.  In  large  camps  a  physi- 
cian may  be  retained  to  make  frequent  physical  examinations 
of  the  men.  and  to  advise  in  matters  of  general  sanitation. 

Nothing  has  been  said  of  laundry  facilities,  although  It 
would  seem  that  this  matter  is  important  and  must  certainly 
have  the  attention  of  the  camp  proprietor. 

And  now,  briefly,  what  of  camp  regulations?  Simply  this- 
that  as  long  as  men  are  human  they  will  at  times  become 
careless.  Few  men  are  naturally  or  habitually  unclean;  but 
many  men  are  thoughtless  and  not  a  few  are  ignorant  of  the 
most  elementary  health  rules.  A  camp  can  be  kept  sanitary 
only  by  the  most  rigid  enforcement  of  regulations  coverirtg 
the  requirements  of  the  case.  Typewritten  copies  of  these 
regulations  should  be  placed  consplcuo\isly  in  every  unit  o* 
the  camp:  and  as  new  men  enter  the  camp  they  should  be 
Informed  as  to  the  text  and  significance  of  the  sanitary  regu- 
lations. Kxperienced  and  wise  contractors  will  discharge  an 
employe  more  readily  for  violating  the  camp  rules  of  sani- 
tation and  conduct  than  for  failing  to  perform  the  manual 
tasks  assigned  him. 


Florida  State  Road  Department  Favors  $20,000,000  Bond 
issue. — The  state  road  department  of  Florida  at  its  annual 
meeting  July  it  passed  a  resolution  endorsing  the  proposed 
amendment  to  the  state  constitution,  to  be  voted  on  at  the 
November  general  election  to  allow  the  state  to  bond  for 
not  exceeding  $2n,00n.ono  for  state  highways  The  depart- 
ment endorsed  the  proposal  that  the  Interest  and  sinking 
fund  of  said  proposed  bond  issue  he  met  by  a  tax  on  motor- 
driven  vehicles. 


A  total  of  7,565,446  motor  cars,  including  commercial  vehi- 
cles, and  241,038  motor  cycles  were  registered  in  1919  in  the- 
United  States.  The  registration  and  license  fees,  including 
those  for  chauffeurs,  operators,  and  dealers,  amounted  to 
$64,697,255.  Interesting  information  on  motor  car  registra- 
tions, and  revenues  is  given  by  Andrew^  P.  Anderson.  High- 
way Engineer,  Bureau  of  Public  Roads,  in  a  recent  public;i- 
tion  of  the  Bureau.  According  to  this,  the  data  for  1919,  as 
compared  with  1918,  represent  an  increase  of  23  per  cent,  or 
1. 418. 829  motor  cars.  This  increase  alone  represents  about 
10  per  cent  more  cars  than  the  total  number  registered  in 
the  United  States  during  the  calendar  year  1913.  In  this 
connection  it  is  interesting  to  note  that  the  number  of  cars 
registered  during  1919  in  the  two  States  of  New  York  and 
Pennsylvunia  exceeded  the  total  number  of  cars  registered 
in  the  entire  United  States  in  1912,  while  the  revenues  de- 
rived from  the  New  York  and  Pennsylvania  registrations 
during  1919  were  about  double  those  derived  from  all  motoi' 
vehicle  registrations  and  licenses  in  the  entire  United  States 
in  1912.  The  revenues  derived  from  all  registrations  an.l 
licenses  during  the  year  1919  exceed  those  of  1918  by  20  p^r 
cent,  or  a  total  of  $l:'., 219,838.97.  In  1914  the  total  gross 
revenues  collected  amounted  to  only  $12,381,951. 

The  increase  in  motor-car  registrations  and  revenues  in 
the  United  States  during  the  past  dozen  years  presents  many 
interesting  comparisons.  This  is  especially  true  in  respect 
to  the  use  made  of  the  revenues.  In  1906  the  total  registra- 
tions were  approximatelv  48.00(1  cars,  payin.g  a  gross  revenue 
of  about  $193,000,  or  slightly  more  than  that  collected  duriii:: 
1919  by  the  state  of  Arizona.  Furthermore,  in  1906  the  gros 
registration  revenues  were  enuivalent  to  less  than  throi 
tenths  of  1  per  cent  of  the  total  rural  road  and  bridge  ex- 
penditures for  that  year.  In  1919  the  motor-vehicle  revenue* 
represented  approximately  16  per  cent  of  the  total  road  and 
oridge  expenditures  for  the  year.  Furthermore,  while  in 
1906  practically  none  of  the  motor-vehicle  revenues  were  ap- 
plied to  road  maintenance  and  construction,  in  1919  over  92 
per  cent  of  the  gross  returns,  or  $59,907,136.18.  were  devotcl 
to  this  purpose,  and  of  the  total  amount  applied  to  road 
work,  70  per  cent,  or  $42,492,604.17.  was  expended  more  or 
less  directly  under  the  control  or  supervision  of  the  staff 
hiphwav  departments.  The  remaining  S  per  cent  not  applied 
to  road  work  was  expended  very  largely  for  number  plates 
and  in  carrying  out  the  provisions  of  the  motor  vehicle  reg- 
istration laws  of  the  several  states. 

The  approximate  relations  and  rates  of  variation  of  the 
three  factors,  total  rural  road  and  bridge  expenditures,  motor 
vehicle  registration  and  license  revenues  and  number  nf 
motor  car  registrations  from  1903  to  1919.  inchisive.  are 
shown  graphically  in  Fig.  1. 

On  .Ian.  1,  1920,  every  state  but  Minnesota  had  made  pro- 
vision for  some  definite  form  of  annual  state  registration. 
In  Minnesota  the  registrations  are  for  a  i)eriod  of  three  years, 
beginning  Jan.  1.  1918.  Consequently  only  new  cars  will 
be  registered  and  pay  a  fee  during  1920:  the  registration"! 
made  during  1918  and  1919  being  effective  until  the  close  of 
1920. 

Use  of  IVlotor  Tax  for  Road  Work.— Prior  to  1912  only.* 
very  small  portion  of  the  motor  vehicle  revenues  weie  ilf- 
voted  to  road  work  under  the  state  highways  department'', 
while  in  1919.  66  per  cent  of  the  total  motor  vehicle  revenues, 
or  $42,192,604,  were  applied  to  road  work  under  the  direct 
supervision  of  the  state  highway  departments.  The  remain- 
der of  $17.414..')32  was  expended  for  road  work  by  counties  or 
other  local  subdivisions  with  little  or  no  direct  supervision 
from   the  state  highway   departments. 

In  most  states  the  motor  vehicle  revenues  are  devoted  tn 
the  maintenance  and  repair  of  the  state  roads  or  other  In 
proved  highways.  These  states  thus  seem  to  have  solved 
fairly  well  the  difficult  problem  of  securing  funds  for  the 
njaintenance  of  the  more  important  roads  under  the  ever- 
increasing  traffic  requirements.  As  both  the  traffic  and  thi^ 
revenues  increase  with  the  number  of  cars,  there  exists  a 
possibility  of  so  adjusting  the  registration  raias  as  to  keep 
pace  with  the   ever-growing   maintenance  charges. 

A  number  of  states  having  but  a  small  mileage  of  improved 
roads  have  recently  adopted  the  plan  of  capitalizing  the 
motor  vehicle  revenues  and  devoting  these  funds  to  road  con- 
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struclion.  These  states  are  Alabama.  Illinois.  Maine.  .Mlnuc- 
gota.  Nevada,  and  I'tah.  In  these  slates  bonds  have  been 
Issued  for  road  construction,  the  interest  and  principal  of 
«htcb  are  to  be  paid  entirely  from  th>-  motor  vehicle  revcv 
nues.  There  seems  to  be  no  doubt  tliiit  these  revenues  will 
prove  suflicient  for  this  purpose.  Th.'  (|uestion  which  re- 
mains to  be  solved  In  these  states  is.  what  other  sources  will 
yield  sulficiont  maintenance  revenues  tn  prevent  the  dete- 
rioration of  the  roads  constructed  from  these  bond  Issues. 

The  total  road  mileage  in  the  I'niif<i  .States  outside  of  In- 
corporated towns  and  cities,  is  about  :;.4T:..ii(Mt  miles.  With 
a  total  registration  of  7,565,44'6  motor  cars,  there  was,  there- 


l: 

i 

nOTM 

wsn- 

ram 
mtauu 

[■ 

3 

B 

2   i   !   : 

i 

i  h        «" 

Pifl.   1 — Relations   of    Total    Rural    Road    .mo 
Motor  Vehicle   Registration  and   Ulcens. 
1903   to    1919.    Inclusive. 


ipcndtturr 
.   from 


fore,  an  average  o(  :!  motor  cars  for  •v.-ry  mile  of  publi  • 
roads  in  the  United  States.  The  distribution  of  cars  In  th? 
Vnlted  Sl.ttes.  however,  is  far  from  iinlforn).  Thus.  Nen- 
Mexico  and  Nevada  have  less  than  1  car  p^r  mile  of  road, 
while  Rhode  Island  has  21  cars.  Mass:i.  hiiseits  and  New  Je-- 
sey  1.;.  and  California  .S  cars  per  mil*'  Furthermore,  whil^ 
there  was  an  average  of  1  motor  car  for  every  14  people  in 
the  I'nited  States,  in  the  state  of  Iowa  there  was  1  motor 
car  for  every  6  persons,  in  California.  Nebraska,  and  South 

( 


Uakota.  1  for  every  T.  and  1  for  every  8  In  Kansas,  but  onl>' 
1  car  for  every  41  persons  in  Alabama,  'il  in  Luuisluna.  3fi 
in  Arkansas  and  2!)  la  Tennessee  and  West  Virginia. 

Fees  for  Motor  Trucks. — At  the  beginning  of  1920  there 
were  still  U'  states  in  which  motor  trucks  were  registered  at 
the  same  rate  as  passenger  cars.  The  past  four  or  live  yearn, 
however,  have  shown  a  very  decided  tendency  toward  In- 
creasing the  fees  reijuireil  for  heavy  motor  trucks  over  airl 
above  those  reijuired  for  passenger  cars  This  Increase  li 
usually  based  on  the  weight  of  the  truck.  Its  carrying  capoc- 
ily.  Its  horsepower,  or  u  combination  of  these  factors.  T!i-' 
r'Ost  genenil  practice  seems  to  be  toward  definitely  llmitlni: 
the  maxiniutn  total  weight  of  the  loaded  vehldi-  iiiiil  basin.; 
the  registration  fee  on  the  carrying  capacity  of  the  truck. 

A  few  stales  specify  no  maximum  load  limit  but  provide 
n  rapidly  Increasing  rate  per  ton  of  load  so  as  to  discourag-- 
effectively  the  use  of  extremely  heavy  trucks.  .\  number  of 
slati's  have  also  provided  legislation  to  limit  the  mnximuiii 
wheel  load  per  inch  of  tiro.  It  Is  unfortunate  that  the  term 
motor  truck  and  commercial  vehicle  Is  as  yet  rather  indefi- 
nitely defined  in  the  laws  of  a  number  of  the  stales.  In  a 
few  states  no  dlstlnct'on  Is  made  between  p'assenper  and 
freight  carrying  cars,  while  In  one  slate  only  trucks  used  for 
hire  are  classed  as  commercial  vehicles. 

The  amount  of  fees  collected  per  car  for  either  nleasur" 
or  commercial  vehicles  Is  as  yet  far  from  uniform,  and  is  still 
further  complicated  by  the  widely  var>lng  reiiulrements  for 
the  registration  or  licensing  of  chauffeurs,  owners,  operators, 
d.alirs.  etc.  Thus.  If  the  total  gross  registration  and  license 
revenues  be  used  as  a  basis  of  revenue,  and  the  total  auto 
mobiles,  trucks,  and  commercial  vehicles  as  the  basis  for 
motor  cars.  It  Is  found  that  for  the  entire  I'nited  Staieo  the 
average  fee  per  car  for  I'.'l!!  was  $S.,"4.  On  the  same  b'>sls 
ihe  st!>ie  of  West  Virginia  received  $20.08  per  car.  New 
Hampshire,  $18.96.  Maryland.  $ls,4T.  and  Vermont,  $17.17 
«hil''  the  state  of  Minnesota  received  only  an  average  of  S4 
ct.  for  each  car  registered  within  its  borders,  as  In  that  state 
the  registration  Is  for  a  "year  period,  the  first  year  of  which 
was   IMS. 

The  stales  of  Colorado.  New  Mexico,  and  Oregon  devise:] 
an  additional  method  of  securing  road  revenues  by  levying  a 
stale  lax  on  gasoline  or  other  products  used  for  the  propul- 
sion 'if  motor  vehicles.  In  Alabama,  Delaware.  Idaho,  lowi.. 
Michican.  New  York.  North  Dakota.  Oklahoma.  South  Caro- 
lina. I'l-nnsylvanin.  and  Vermont  the  registration  fees  are  In 
lieu  of  all  other  taxes  In  other  states,  however,  motor  cars 
are  taxed  as  |>ersonnl  properly  In  addition  to  the  required 
registration  fees. 


Lifting    the    Other    Man's    Burdens.^I    want    to    leave    with 

you  a  thought   I  had  at   Haldwln's  locomotive  Works.     I   was 

poing   throuth    that   great   institution   one   day  and   suddenly 

in  all  that  din  and  noise  and  that  apparent  confusion,  which 

V. as  system  disguised    fancy  had   me.     I  rend  on  the  side  of 

a  locomitive  the  name  of  a   railroad  In  India.     In  a  minute 

I   was  back   20  years:    I   was   transported   In   fancy  over   15.- 

'  '10  miles,  and   to  the  hottest   day   I   had   ever  witnessed   In 

my   life.     Looking  down   the   road  once   more  I  saw  a  road 

OS   white  at   this   table   cloth   now   before   me.     As   I   watched 

that   road  I  saw  down  the  center  a  line  of  little  hla'-k  dots. 

I   had   been   studying  conditions    In   the   neighborhood   and    T 

kmw  that   each  one  of  those  dots  was  a  native  bent   nearly 

:•■.  carrying  n   burden   twice  as  heavy  as  God   Intended 

'o   carry.      I    knew   that    every   one   of   those   men    wa"; 

ing  a  betel    nut    steeped  in  lime  to  deaden  the  pain  of 

■    life.     I  saw  that   picture  again.     Then  1  looked  at  that 

i motive    In    Philodelphla.    and    I    said,    "There    is    pow  r 

'     1   put  on   the   rails   in   India   to  lift   20.000  burdens   fro--- 

'   of  Fuch  children   of  the  living  Cod.   giving  them   tl"» 

<  hnnce    to   see    their    Father's    face.     There    Is    not   nn 

'i''i  of  an  honest  man  that   does  not  somehow,  under  the 

I  r"v  i'lence  of  Cod.  lift   some  other  man's  burden — that  doe-i 

not   broaden   some  other  man's   life.— Dr.   Kdwa,'-d   J    Cattell 

Knglneers'  Club  of  Philadelphia. 


In    .I'l'lr'-s^    ht.fiTp 


Meeting  of  Michigan  Road  Commissioners. — The  annual 
fleeting  of  the  mad  commissioners  of  .Michigan  will  be  hell 
at  Prnden  Auditorium.  Lansing.  Mich..  Sept.  1.  2  and  ."..  W. 
M.  Bryant.  206  Woodward  Avenue,  Kalamazoo.  Mich..  Field 
Secretao'. 
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Methods  and  Cost  of  Constructing 
and  Maintaining  Shell  Roads* 

By  J.  M.  HOWE. 

Of  Howe  &  Wise,  Civil  Engineers,  Houston,  Tex. 
For  about  15  years  the  writer  has  been  handling  shell  as 
a  road  material.  He  has  seen  the  much  lauded  shell  roads 
of  10  years  ago  practically  disappear  under  present  day 
traffic.  He  is  satisfied  that  as  a  material  tor  the  wearing 
surface  of  main  traveled  highways  shell  is  not  a  suitable 
nor  economical  material,  but  as  shell  is  practically  the  only 
road  material  indigenous  to  the  Texas  Gulf  Coastal  Plain  it 
should  not  be  unqualifiedly  condemned.  A  well  finished 
shell  road  gives  a  surface  smoother  than  asphalt  and  under 
light  traffic,  this  surface  can  be  satisfactorily  maintained, 
but  under  heavy  traffic  the  maintenance  becomes  prohibitive. 
The  Various  Kinds  of  Shell-Before  going  into  detail  it 
may  be  well  to  dispel  an  apparent  misunderstanding  as  to 
what  "shell"  is.  Generically,  the  unmodified  noun  covers 
several  classes  of  material  which  differ  greatly  in  road 
building  qualities  and  in  the  methods  of  placing. 

Probably  the  best,  and  certainly  the  scarcest  are  the  oyster 
shells  from  oyster  "shuckeries"  and  canneries.  These  are 
fresh  "live"  shell,  hard  and  tough,  that  when  consolidated 
into  a  road  surface  will  stand  up  under  fairly  heavy  traffic. 
The  method  of  using  them  was  developed  by  the  Maryland 
State  Highway  Department  and  is  well  covered  by  the  Texas 
State  Highway  specifications. 

Next  in  importance  are  the  clam  shells,  which  are  found  in 
banks  on  the  shores  of  interior  bays  and  estuaries.  These 
bank  deposits  are  usually  too  limited  in  quantity  to  justify 
the  installation  of  mechanical  handling  devices  so  that  their 
use  is  limited  to  construction  within  motor  truck  haulin? 
distance.  Dredging  operations  near  the  shores  of  some  of 
the  shallow  bays  have  developed  the  fact  that  there  are 
large  quantities  of  clam  shell  that  can  be  made  available 
by  this  method.  So  far  dredging  of  clam  shell  as  an  industry 
has  not  been  resorted  to,  but  it  can  not  be  long  before  some- 
thing is  done  along  this  line. 

Clam  shell  being  ver>-  hard  and  fairly  tough  make  a  good 
road  material.  The  famous  shell  roads  around  New  Orleans 
are  of  clam  shell.  As  they  come  from  the  bank  they  usually 
carry  some  filler  material.  If  filler  material  is  lacking,  it 
must,  of  course,  be  supplied.  Rolling  is  advantageous,  but 
practically  as  good  results  can  be  obtained  bv  continuous 
dressing  with  a  grading  machine  until  the  road  has  set  up. 
The  Reef  Shell  Road. — The  great  bulk  of  the  shell  road 
construction  is  done  with  reef  shell.  This  is  broken  up  par- 
tially decayed  ovster  shell  found  in  reefs  in  the  coastal 
hays.  It  varies  in  quality  in  different  reefs  and  even  in  dif- 
ferent parts  of  the  same  reef.  In  places  in  the  reef  it  is 
mixed  with  considerable  sand  and  blue  mud.  In  the  early 
days  of  the  industry  the  shell  was  excavated  with  a  dipper 
dredge  and  a  considerable  content  of  mud  accompanied  the 
shell.  In  fact,  experienced  road  builders  preferred  to  use 
it  at  about  the  consistency  of  quaky  concrete.  Careless 
dredging,  with  consequent  excess  mud  brought  about  specifi- 
cations limiting  the  mud  and  sand  to  not  more  than  30 'per 
cent. 

The  suction  dredge  supplanted  the  dipper  dredge  and  not 
only  produced  a  product  that  complied  with  this  require- 
ment, but  produced  it  more  economically.  The  suction 
dredge,  however,  introduced  a  new  trouble — it  made  the 
shell  too  clean.  No  binder  la  nearly  as  bad  as  too  much. 
Attempts  to  hold  part  of  the  filler  in  the  shell  by  regulating 
the  overflow  gates  on  the  barges  so  as  to  give  a  longer  set- 
tlement period  produced  a  sand  instead  of  a  clay  filler.  This 
formed  In  pockets  and  proved  very  detrimental.  Possibly 
the  dredging  companies  can  better  this  condition,  but  as 
the  demand  exceeds  the  present  rate  of  produi^tion  there  is 
•not  much  chance  of  their  doing  anything  for  the  present. 

Method  of  Building  Reef  Shell  Roads.— The  method  of 
building  reef  shell  roads  seems  exceedingly  primitive.  The 
shell  Is  dumped  from  wagons  and  spread  with  shovels  or 
hoe.  Spreading  with  a  grading  machine  is  unsatisfactory 
as  U  makes  a  lumpy  road.  Rolling  Is  useless,  as  the  par- 
ticles of  shell  are  flat  or  nearly  so  and  break  up  under  tho 
roller  Instead  of  wedging  and   compacting.     Accepted  prac- 
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tice  is  working  with  a  blade  grader  daily  for  10  days  or  two 
weeks  and  then,  as  required,  to  keep  j'uts  filled  until  the 
road  sets  up.  The  time  required  to  accomplish  this  depends 
upon  the  traffic  and  weather  conditions.  After  a  shell  road 
has  once  set  up  the  wear  takes  the  form  of  pot  holes  antf 
cross  ridging  or  wash-boarding. 

Repair  work,  when  taken  in  time,  can  be  done  with  a  blade 
grader  operated  during  or  immediately  after  a  rain.  Patcli. 
ing  small  holes  with  the  kind  of  material  that  is  being  fur- 
nished now  is  not  very  satisfactory.  The  shell  is  too  clean 
and  will  not  stay  in  the  holes.  Deep  holes  can  be  filled  with 
more  success.  The  material  is  very  soft  and  wear  rapidly, 
forming  quantities  of  fine  white  dust  and  requiring  frequent 
resurfacing  when  the  traffic  is  heavy. 

IVIat  Surface  Work  in  Reef  Shell  Road.— Appreciating  the 
weakness  of  the  wearing  surface  much  experimenting  was 
done  to  tr>'  to  strengthen  it.  Harrowing  washed  or  nearly 
clean  gravel,  1  in.  and  smaller,  into  the  surface  has  helped 
materially  and  is  now  an  accepted  form  of  construction.  Ef- 
forts to  toughen  the  shell  by  penetration  applications  of  as- 
phalt, ana  by  harrowing  the  asphalt  into  the  surface  of  the 
shell  and  then  rolling  were  unsuccessful  as  were  also  the 
first  attempts  at  mat  surface  applications.  Perseverance  in 
experimenting  on  the  mat  surface  work  has  finally  devel- 
oped methods  that  are  reasonably  successful.  Both  one  coat 
and  two  coat  work  are  being  used.  In  the  two  coat  work, 
the  first  application  of  light  oil  is  0.3  gal.,  followed  after  :; 
short  period  for  setting  up  by  0."  gal.  of  heavy  oil.  With 
one  coat  work  0.5  to  0.6  gal.  of  heavy  oil  is  applied. 

Owing  to  the  fineness  of  the  shell  dust  particles  and  the 
possibility  of  dust  pockets  in  the  surface  it  is  very  essential 
that  the  sweeping  and  cleansing  of  the  surface  be  thoroughly 
done.  A  clean  surface  is  even  more  important  on  shell  than 
on  gravel,  as  there  are  less  projecting  surfaces  to  which 
the  bitumen  can  adhere. 

The  cover  material  is  important.  Best  results  have  been 
obtained  from  trap  rock  passing  a  1-in.  screen  and  retained 
on  a  Vi-in.  screen.  Larger  sizes  of  stone  were  tried  but 
were  not  as  satisfactory  owing  to  inability  to  get  the  voids 
filled.  Graded  gravel  from  %-in.  down  does  fairly  well  and 
limestone,  put  on  a  year  ago,  has  up  to  date  given  good  re- 
sults.    Sand  as  a  cover  was  unsatisfactory. 

Retreatment  Is  necessary  in  from  12  to  IS  months  on  tar- 
treated  roads,  owing  to  the  loss  of  elasticity  of  surf.Tce  mi- 
terial.  Where  asphalt  is  used  frequency  of  retreatment  is 
more  nearly  proportional  to  the  traffic  ranging  from  12 
months  to  3   years. 

Surface  Treatment  Success  Under  Light  Traffic— .\n  un- 
fortunate feature  of  treatments  has  been  the  unexplained 
lack  of  uniformitv  in  results  where  apparently  identical  con- 
ditions prevailed.  Careful  study  of  the  failures  may  givq 
information  that  will  prevent  them  in  the  future.  Appar- 
entlv  surface  treating  can  be  done  successfully  on  shell 
road's  carrving  traffic  of  500  or  600  vehicles  per  day.  provided 
there  is  not  too  much  heavy  truck  traffic,  but  it  is  absolutely 
essential  that  there  be  a  compact  heavy  base.  No  surface 
treatment  is  any  better  than  the  base  that  carries  it  and 
most  of  the  failures  can  be  traced  to  movements  and  set- 
tlements, even  though  these  settlements  are  imperceptible 
from  casual  examinations  of  the  surface.  With  the  loads 
that  the  present-day  roads  are  expected  to  carry  it  is  abso- 
lutely necessary  to  increase  the  thickness  of  the  shell  « 
as  to  spread  the  load  on  the  subgrade.  No  definite  thick- 
ness can  be  specified  as  it  should  be  controlled  by  the  char- 
act^  of  the  soil.  Where  thicker  bases  are  used  it  wouW 
be  well  to  put  the  shell  down  in  at  least  two  layers,  letting 
the  traffic  compact  the  first  layer  before  the  second  one  Is 
put  on.  Shell  shrinks  from  20  to  25  per  cent  when  put  on 
the  road,  so  that  to  get  a  12-in.  thickness  it  would  require 
15  in.  of  loose  material.  This  depth  can  not  be  fully  com- 
pacted in  one  layer. 

Cost  of  Maintenance  and  Surface  Treatment.- The  cost  of 
maintenance  of  untreated  shell  roads  carrying  about  GOO 
vehicles  per  day  was  last  year  $2,000  per  mile.  With  In 
creasing  costs  this  price  will  be  at  least  $2..=;00  per  mile 
this  year. 

Surface  treatment  at  present  prices  costs  40  ct.  per  square 
yard  or  $3,300  per  mile  for  a  14-ft.  roadwa;,.  Repairs  for 
four  years  should  cost  no  more  than  $500  per  mile  per  year. 
This,  with  an  intermediate  retreatment  at  $2,700  per  mile 
will  make  the  four  years'  cost  of  the  road  $8,000  or  $2,000 
per  mile  per  year.     The  surface  treated  road  should  carry 
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u.  iiaii,.  of  100  vehicles  per  day  without  increaiilng  thi-  above 
costs,  therefore  It  would  apiiear  eronomy  to  surface  treat 
shell  when  the  maintenance  cost  exc./eds  $2,000  per  mile,  not 
only  because  it  is  a  good  investment  hut  on  account  of  the 
better  maintained  surface  and  relief  (roni  the  dust  nuisance. 


Cleaning   Road    Surface 
Compressed    Air 


With 


By    W.    A.    WKl.iil, 

Reneral    Mannser   and    ("hlff    lCncln>-.r    rali<iu(U'i<    litit-ralati>    I*iirk, 
HavtTMtraw.   N.    V. 

An  Inttresting  experiment  has  just  been  tried  In  putting 
•  new  wearing  coat  on  the  main  park  drive  In  the  Palisade-> 
Intt^rstate  Park. 

ThU  drive,  extending  from  Bear  Mountain  on  the  Hud- 
son River,  back  through  the  center  of  the  llarrlman  section 
of  the  Palisades  Park  to  Tuxedo,  was  built  and  opened  for 
traffic  5  years  ago.  It  has  been  subjected  to  heavy  trafllc  - 
pleasiite  cars,  automobile  trucks  and  steel-tired  wagons  and 
IraiKrs — and  nothing  has  been  done  with  Its  surface  sino? 
It  was  opened. 

It  is  a  biluminous  macadam  road,  laid  in  three  layers  on 
15  in.  of  hand  placed  telford.  The  stone,  all  granite,  both 
In  the  telford  and  macadam,  was  crushed  and  quarried  along 
the  Hue  of  the  road.  One  and  a  half-inch  stone  was  spread 
and  rolled  to  2-ln.   thickness  on   top  of   the  telford   and   o.i 


^^^ 


Corripr«s5eo    Air    Outfit    Blowina    Dust    from    Road    Preparatory    to 
Putting   on    New    Wearing    Surface. 

this  1  gal.  Der  square  yard  of  Standard  Oil  binder  B.  was 
II red  by  hand  pots.  A  second  layer  of  stone,  the  same 
■  and  thickness  as  the  first,  was  immediately  spread  and 
rolled  Into  the  first  and  a  similar  application  of  I  gal.  of 
Binder  B.  per  square  yard  was  applied  to  this  second  layer 
and  over  this  was  spread,  immediately,  a  1-in.  layer  of  =\i-ln 
stone  which  was  at  onre  thoroughly  rolled  in.  An  applica- 
tion of  i;  gal.  per  square  yard  of  the  Binder  B.  was  then 
made  and  covered  with  enough  screenings  to  enable  a  roller 
to  work. 

Traffic  was  admitted  at  once  to  the  road  upon  its  com- 
pletion and  it  has  been  used  both  summer  and  winter  by 
very  heavy  traffic  and  nothing  has  been  done  to  the  sur- 
face  until   this    spring. 

There  were  no  pockets  and  no  signs  of  ravelling  In  the 
ro«d.  but  its  surface  had  worn  down  until  It  showed  through- 
cut  Its  entire  length,  all  of  the  •'^i-ln.  stone.  This  stone  had 
font  slightly  and  the  entire  surface  was  much  like  that 
of  •  grindstone.  It  was  decided  to  put  a  wearing  coat  on 
this  road  this  spring  and  In  order  to  insure  a  proper  bond 
for  this  coat,  the  road  was  swept  with  wire  brooms.  A 
small  portable  air  compressor,  of  T.t  cu.  ft.  capacity,  was 
equipped  with  two  hose  fitted  with  very  small  apfrfure  noz- 
zles and  this  compressor  was  hauled  over  the  r-  ■  ! 
the  sweepers  and  all  of  the  dust  blown  from  t! 
This  «'i;iiipment.  which  required  the  sr-rvirp-  of  thrft-  men. 
covereil  about  14  mile  of  the  road  per  day  and  removed  all 
of  the  dust  from  the  road  surface.  When  the  seal  coat  of 
the  Binder  B  wa.a  applied  with  a  truck  and  under  pressure 
It  bound  itself  absolutely  to  the  road  surface.  This  truck 
was  followed  by  a  crew  of  men  who  spread   screenings  of 


the  same  stone  to  a  depth  of  about  Vi  In.  and  these  screen- 
ings were  rolled  in  at  once  by  a  lOton  roller.  This  bli\der 
was  applied  Vt  8"'  per  square  yard  at  a  temperature  of 
SiO".  The  weather  was  very  hot  while  the  work  was  being 
done.  The  screenings  were  tlrmly  Imbedded  Into  the  binder 
and  there  was  very  little  bleeding  after  the  road  was  opened 
for  traffic. 

Where  this  bleeding  showed,  the  screenings  were  swept 
back  over  It  and  after  the  road  had  been  opened  for  about 
a  week,  the  fast  moving  cars  had  blown  n\i>st  of  the  re- 
maining screenings   to  the  shoulders. 

A  careful  examination  shows  that  there  Is  practically  a 
perfect  bond  between  this  seal  coat  and  the  original  coat 
and  It  has  made  a  splendid  wearing  surface. 

It  Ik  difficult  to  give  the  exact  cost  of  the  application  of 
this  coat  for  the  following  reasons:  The  distribution  of  the 
screenings  along  the  road  was  done  by  motor  trucks.  They 
were  dumped  at  Intervals  of  Sft  ft.  and  the  piles  staggered 
so  that  the  shovelers  would  have  no  difficulty  in  covering 
rapidly  'he  whole  snrface.  The  cost  of  the  distribution  of 
these  screenings  was  much  greater  In  some  sections  of  the 
rond  than  others  on  account  of  the  length  of  haul,  but  it 
averaged  about  $1.10  per  cubic  yard.  Eight  men  with  wire 
brooms  swept  about  Vs  niile  per  day  of  the  road.  The  com- 
pressed air  machine  with  its  crew  covered  about  ',4  mile 
per  day.  The  Hinder  B.  was  heated  in  tank  cars  at  one  end 
of  the  road  and  the  trucks  were  only  able  to  make  two 
trips  per  day  at  points  beyond  a  ,')-mlle  haul,  three  trips 
per  dav  at  points  beyond  a  li-mlle  haul,  and  four  and  five 
trips  on  the  shorter  haul.  Kach  of  these  trips  covered  about 
1.200  ft.  of  surface.  Sixteen  men  were  required  to  shovel 
the  screenings  onto  the  road  and  these  men  were,  of  course, 
only  engaged  In  actually  shoveling  screenings  about  two 
hours  of  the  day  on  the  extreme  hauls.  They  were  used 
on  this  Job  in  fixing  up  parapets,  gutters,  and  In  forestry 
work,  while  not  actually  engaged  In  spreading  the  screen- 
ings. The  steam  roller  was  likewise  Idle  a  great  part  of 
Its  time  on  the  long  hauls.  It  was  necessary  to  open  the 
road  each  Saturday  and  Sunday  while  this  work  was  being 
done  and  this  necessitated  the  re-sweeping  and  blowing  of 
V.  mile  each  Monday.  On  three  occasions,  the  delivery  of 
the  Binder  B.  by  the  railway  compnnieswas  held  up  and 
necessitated  lay-offs  of  the  entire  crew  for  one  or  more 
days  at  a  lime,  .\ccldents  to  the  motor  trucks  used  to 
spread  the  oil  necessitated  three  delays  of  one  or  more  days. 
Rnlny  weather.  In  which  no  work  was  permitted  to  be  dono. 
also  caused  three  delays. 

The  delays  and  hold-ups  attributable  to  the  above  causes 
lirought  the  cost  on  this  job  up  to  $1.10r.  per  mile. 

Hud  It  been  possible  to  put  more  oil  trucks  on  the  job. 
another  compressor,  and  so  cover  the  road  at  the  rate  of  1 
niile  per  day.  the  cost  of  this  job  would  have  been  as  fol- 
lows: 

,-,j  r..    -.1^    ..<  ,,.,■.  ..,!.,. „  ni  ji.in  pi.r  ruble  yard   t  '>'>  SO 

470f>  ''  '■  ct.  per  ■'nllon.    5RS.6S 

;    V  rrpws.   120  onch 'n.on 

I  s                            ,.;. zn.oo 

IB  .t                         Ml  4R.nn 

ic  .-                          "n   4R.no 

1  r..,. 1,  ...  .....0  B.oo 

Total  «.«  p<>r  mile    $816.93 

Convict    Labor   on    Ro.id    Work    in    Nebraska. — Nebraska   Is 
let  labor  on  road   proji-ct.s  in  three  counties.  .Tohn 
•  rd  and   Pawnee,  according  to  the  Service  Bulletin 
of  the  Iowa  Highway  Commission.     The  determination  to  use 
convlrtT  was  made  after  the  rejection  of  all  bids  on  federal 
•lid  projects  In  these  counties  because  of  excessive 
I  -  on  earth  excavation.    The  state  expects  to  be  able 

to  do  the  work  at  the  estimated  prices.  There  will  be  four 
camps,  each  camp  having  IS  men,  a  cook  and  two  supervi- 
sors. Prisoners  will  work  10  hours  per  day  but  not  on  Sun- 
days. Each  prisoner  will  receive  $1..'>0  per  day  with  board, 
while  the  state  Institution  will  receive  7S  ct.  per  day  per 
man.  The  Institution  will  receive  $4.50  per  week  per  man 
and  each  man  will  be  credited  with  $9  per  week  from  the 
state  for  the  60  hour-'  work  nr  at  the  rate  of  13  ct.  per  hour. 
The  convict  garb  li  rded. 


7.500.000  Cu.  Yd.  of  Dirt  Moving  on  Nebraska  Road  Jobs. 
—  Preliminary  estimate  of  contracts  let  by  the  Nebraska 
State  Highway  Department  for  Federal  aid  road  projects 
call  for  ".4;s.499  cu.  yd.  earth  excavation. 
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Michigan  Maintenance  Methods  for 
Gravel  and  Broken  Stone  Roads 

In  a  p.ipcr  pri-s.'iiliii  at  lliu  lasl  annual  Short  Course  in 
Highway  Kngineering  at  the  University  of  Michigan,  Mr. 
G.  C.  Dilhnan.  Maintenance  Engineer  of  the  Michigan  Stale 
Highway  Department,  described  the  methods  that  had  been 
found  successful  in  his  state  in  maintaining  gravel  and 
broken  stone  roads.  The  notes  following  are  ab.stracted 
from  his  paper. 

Gravel  Road  Maintenance.— The  kind  and  extent  of  main- 
tenance of  gravel  roads  depends  somewhat  on  traffic  condi- 
tions and  future  development.  While  the  maintenance  of  -i 
gravel  road  is  comparatively  simple,  so  far  as  methods  anil 
general  knowledge  of  the  materials  is  concerned,  yet  it  is 
one  of  the  improved  tyjies  of  road  which  is  so  commonly 
neglected  The  old  adage,  "familiarity  breeds  contempt." 
surely  can  be  applied  here.  Of  course  there  is  a  limit  to 
what  traffic  a  gravel  road  can  be  subjected  to  and  still  be 
maintained  economically,  but  when  that  limit  has  been 
reached  our  problem  then  becomes  one  of  reconstruction  or 
building  a  more  permanent  type. 

The  proper  time  to  begin  work  on  a  gravel  road  is  earl' 
in  the  spring  just  as  the  frost  comes  out  of  the  ground.  At 
this  time  the  surface  is  somewhat  loosened  from  the  frost 
action  and  it  is  possible  to  move  the  old  material  with  more 
ease  than  at  any  other  time  during  the  season.  Some  gravel 
is  usuallv  thrown  out  by  traffic  and  this  should  be  drawn 
in  towards  the  center  of  the  road  to  fill  ruts  and  low  places. 
All  oversize  stone  projecting  through  should  be  removed 
before  adding  new  material  because  they  invariably  work 
to  the  surface   and  make  it  rough. 

When  possible  new  material  should  be  added  during  the 
early  season  as  at  this  time  it  will  bond  much  easier.  An 
attempt  should  be  made  to  replace  each  year  as  much  gravel 
as  is  -worn  off.  Do  not  put  too  much,  however,  at  any  one 
time.  A  light  course  will  not  interfere  with  traffic  and  a 
smooth  uniform  surface  wiU  be  had  by  frequent  dragging 
until   the  gravel   is   compacted. 

Care  should  be  taken  in  selecting  the  repair  gravel  as 
best  results  are  obtained  when  it  is  of  the  same  quality  as 
that  already  in  place.  This  will  result  in  a  more  uniform 
surface  which  is  very  desirable. 

Gravel  that  is  used  should  not  exceed  1  in.  in  size  for 
heavy  traffic  roads.  For  roads  having  a  light  traffic  the 
size  may  be  increased  such  that  all  material  will  pass  a 
1%-in.  circular  opening.  If  it  is  impractical  to  screen  the 
gravel  as  is  generally  the  case  in  winter  hauling  the  over- 
size stone  may  be  spiked  out  and  removed  from  the  road. 

All  depressions  and  shallow  ruts  should  be  kept  filled. 
This  is  most  economically  done  by  shoveling  the  gravel  from 
the  patrolman's  truck,  wagon  or  wheelbarrow  into  the  de- 
pres.<'lons  Take  advantace  of  rains  a.i  the  depressions  are 
then  most  readily  observed  and  the  water  will  aid  the  new 
gravel  In  bonding  onto  the  old  surface  and  in  its  compacr- 
ing  under  traffic. 

New  material  should  he  available  along  the  roadside  when 
the  road  is  patroled.  Stocking  space  should  be  provided  for 
If  such  was  not  done  when  the  road  was  constructed.  When- 
ever possible  make  use  of  convenient  places  outside  the 
ditch  lines.  In  this  way  the  piles  will  not  interfere  with 
traffic  and  will  not  obstruct  the  drainage  svstem. 

Take  advantage  of  rains  and  keep  the  surface  smooth  and 
uniform  by  systematic  dragging.  If  this  is  not  done  regularly 
or  If  the  surface  has  become  hard  it  may  be  necessary  to 
use  the  heavier  road  grader  or  planer.  However,  for  effi- 
cient work  the  gravel  road  must  be  dragged  regularlv. 
Whether  that  be  done  once  each  week  or  every  day  will 
depend  on  traffic  demands.  In  any  case  do  not  disturb  the 
old  gravel  bed  any  more  than  Is  necessary  to  maintain  the 
proper  shape  and  crown. 

In  some  sections  of  the  state  and  in  all.  at  times,  team?! 
are  not  available  for  this  work.  A  2  or  .l-ton  truck  or  a 
light  tractor  will  pull  one  or  two  road  planers,  a  light  grader 
or  a  three-way  drag  and  do  satisfactory  work.  More  motive 
power  must  be  used  but  to  get  as  good  results  as  with  teams, 
operators  should  be  freq\iently  cautioned  to  use  more  Judg- 
ment and  less  speed. 

Calcium  Chloride  Treatment  on  Gravel  Roads. — Excellent 
results  have  been  had  from  the  use  of  calcium  chloride  as 
a  dust   preventive   on   gravel   roads.     The  use   of  this  mate- 


rial has  been  somewhat  limited  due  to  the  fact  that  it  has 
been  hard  to  get  until  recently.  Specifications  have  been 
prepared  for  the  Michigan  State  Highway  Department  from 
which  the  following  is  quoted: 

"The  material  shall  be  in  the  form  of  loose  dry  lumps  or- 
flakes  free  from  dust  and  fine  enough  to  feed  readily  through 
the  common  forms  of  spreaders  used  in  road  work.  The  ca! 
cium  chloride  shall  be  delivered  in  tight  steel  drums  aboul 
21  in.  in  diameter  and  :>2  to  34  in.  high.  The  name  of  tho 
manufacturer,  the  lot  number,  and  the  percentage  of  cal 
cium  chloride  guaranteed  by  the  manufacturers  shall  b(> 
plainly  marked  on  the  drum." 

To  obtain  the  best  results  the  road  surface  to  be  treate:! 
should  be  in  good  shape  at  the  time  the  material  is  applied. 
That  is,  the  road  should  have  been  dragged  thoroughly,  hav- 
ing the  surface  smooth  and  of  proper  cross  section.  The 
material  may  be  spread  with  shovels  but  it  is  not  advisable 
if  a  considerable  mileage  is  to  be  covered.  A  regular  dis- 
tributor or  drill  should  be  used  as  it  not  only  speeds  up  the 
work  but  a  uniform  distribution  is  insured.  The  latter  is 
very  important. 

For  the  first  application  about  1  to  1%  lb.  of  calcium 
chloride  per  surface  yard  should  be  used.  This  will  ordi 
narily  be  followed  later  in  the  season  by  a  second  treat 
ment  from  V&  to  1  lb.  per  surface  yard.  The  number  of 
treatments  and  amount  used  during  the  season  will  depend 
upon  the  nature  of  the  gravel  and  the  kind  and  intensity 
of  traffic.  For  the  best  results  apply  the  material  after  a 
rain  as  the  chloride  will  readily  dissolve  and  better  pein- 
tration  can  be  had. 

Workmen  should  be  provided  with  rubber  boots  and  .eloviv 
other  than  leather  when  handling  this  material.  The  chlorid^^ 
will  practically  destroy  leather  and  the  hands  will  become 
sore  when  in  contact  with  it. 

A  proper  application  of  calcium  chloride  will  render  i 
gravel  road  practically  dustless  and  it  acts  as  a  binder.  An 
other  good  result  from  the  use  of  this  material  is  that  the 
treated  surface  is  more  easily  maintained  by  dragging. 

The  cost  of  calcium  chloride  treatment  of  gravel  roads 
is  reasonable.  This  varies  from  2%  to  Z  ct.  per  square  yard 
of  stirface  treated. 

Maintenance  of  Macadam  Roads. — Until  the  automobile 
became  such  a  factor  as  a  means  of  transportation  the  wate- 
I'ound  macadam  road  proved  both  economical  and  fairly  su( 
isfactory.  The  present  automobile  and  heavy  truck  traffic 
combined  with  the  steel  tire  vehicular  traffic  has  proved 
this  type  of  construction  inadequate  even  though  the  con- 
struction has  been  first  class.  Notwithstanding  the  short- 
comings of  this  type  of  road  when  put  to  such  use  many 
miles  will  continue  to  be  built  each  year  and  here  lies  the 
source  of  one  of  our  big  maintenance  problems. 

Untreated  waterbound  macadam  roads  are  gener.-illv  sub- 
ject to  more  or  less  rutting  and  pitting.  Ry  holding  the 
crown  to  a  minimum  and  having  ihe  metal  of  good  w'''t'i 
this  tracking  and  rutting  can  be  prevented  somewhat.  Yet 
the  most  effective  thing  is  to  keep  traffic  distributed. 

The  ordinary  method  of  repairing  a  hole  or  depression  In 
waterbotmd  macadam  is  to  make  a  waterbound  patch.  When- 
ever the  foundation  fails  it  is  best  to  pick  loose  and  shovel 
out  the  old  base  course  and  go  down  far  enough  to  secur« 
a  solid  foundation.  New  stone  will  then  be  added  and  com- 
pacted by  hand  tninning  or  better  by  rolling,  after  whif^li 
screenings  are  addetl  and  waterbound  in  the  same  way  « 
new  road  of  this  type  is  built.  In  case  large  areas  are  to 
be  repaired  if  will  prove  more  economical  to  do  two-course 
work.  To  grt  Ihe  best  results  use  as  large  stone  as  is  prac- 
tical, thoroughly  key  by  tamping  or  rolling,  apply  screen- 
ings evenly  and  not  more  than  are  needed  and  work  into  a 
good  grout.  Advantage  should  be  taken  of  rains  when  mak- 
ing such  repairs  as  this  will  aid  in  bonding  the  newly  mad-? 
patch. 

Patching  waterbound  macadam  with  a  mixture  of  a  bi- 
tuminous material  and  stone  is  coming  into  quite  common 
favor.  It  is  a  rapid  way  of  making  such  repairs  and  is  be- 
lieved to  be  economical  but  the  bituminous  patch  should  be 
made  only  in  case  the  macadam  is  to  be  surface  treated. 
An  Important  thing  and  which  is  so  often  neglected  Is  to 
cut  the  sides  of  the  hole  vertically  and  thoroughly  sweep 
out  all  foreign  matter.  Then  paint  the  hole  with  the  bitu- 
minous material  being  used  in  the  mix,  deposit  the  mix  and 
tamp  or  roll.     The  larger  the  stone  used  the  better,  but  th" 
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size  will  depend  on  the  depth  of  the  hole.  A  precaution 
should  be  taken  not  to  use  an  excess  amount  of  the  bitu- 
minous material  else  the  patch  will  not  "set  up"  nor  stay 
in  place. 

A  great  many  of  the  old  broken  stone  roads  are  badiv 
«orn  and  pitted  and  when  in  that  condllion  should  not  b<> 
nirface  treated.  In  case  there  Is  a  rooU  thickness  of  com- 
(•acted  metal  still  remaining  an  effectual  way  of  repairing 
this  Is  to  fill  the  holes  and  ruts  with  new  stone,  scarify 
lightly,  shape  the  stone  to  a  uniform  cross  section  and  roll 
thoroushly.  Should  the  old  metal  be  worn  thin  the  problem 
It  then  one  of  reconstruction. 

Gravel,  preferably  containinR  a  small  per  cent  of  clay  (ills, 
lot  exceeding  \  In.  in  size,  is  sometimes  used  as  a  top 
dressinp;  for  waterbound  macadam.  A  badly  wocn  metal  can 
be  preatly  Improved  by  its  use.  It  binds  quite  readily  and 
thf"  Burfncp   i-;   floated    the   same  as  a   gravel   road. 


ing  with  sand  and  stone,  but  may  also  be  used  for  tilling  joints 
and  cracks.  The  "cold"  bitumens  do  not  flow  so  readily  as 
do  "hot"  bitumens,  hence  they  do  not  fill  all  parts  of  crevices 
immediately  after  pouring,  and  cannot  be  handled  so  rapidly. 

It  is  good  economy  to  purchase  well  known  standard 
brands  of  commercial  tars  or  asphalts.  Materials  of  un- 
known composition  or  brand  shoulil  be  avoided  as  they  may 
be  entirely  unsuitable  for  the  purpose.  This  particularly  ap- 
plies to  local  byproducts  of  gas  plants  which  frequently  vary 
so  much  in  composition  as  to  be  unreliable. 

Specifications  for  Tars  and  Asphalts.-  The  following  sped- 
t!cations  for  tars  and  asphalts  may  be  of  assistance  In  re- 
<;uesting    proposals    for   bitumlnmis    materials   or   for   testing 


Maintenance  Methods  for  Concrete 
Pavements 

iincrete  pavement.s.  like  all  other  types,  must  be  main- 
laiued  properly  if  they  are  to  give  maximum  service  Main- 
tenance of  concrete  pavements  includes  tilling  cracks  anrl 
Joints  with  tar  or  asphalt:  repair  of  spots  where  the  con- 
crete has  worn;  replacing  concrete  in  pavement  cuts,  and  re- 
pair of  joints  which  were  improperly  installed  and  which 
may  have  caused  one  slab  to  rise  upon  another.  Methods  of 
doing  these  things  are  described  in  a  bulletin  issued  recentiv 
by  the  Portland  Cement  Association.  The  notes  following 
»re  tak.-'n  from  the  bulletin. 

Organization. — The  work  required   for  maintenance  should 
be  under   the    direction   of   a    single   ofJicial.    preferably    th° 
foonty  engineer  in  a  county  organization,  or  the  engineer  of 
malntf  nance  in  a  state  highway  organization.     He  should  be 
provided    with    suitable   equipment,   and    a    place    where    th- 
equipment  and  surplus  materials  may  be  stored  when  not  in 
use.     For  ordinarj-  maintenance  work,  a  crew  of  three  men 
with  a  light   motor  truck  can  do  everything  necessary  on  n 
100  mfles  of  concrete  road   In   30   to   40   working  days  each 
year.    To    secure    the    best    results,    a    section    of    concrete? 
p«T''ment  should   receive  especially  careful   attention   duriuK 
the  spring  following  the  first  winter  after  completion  of  th-.- 
pavement     If   this   season's   work  is   well   done,   the  mainte- 
oance  requirements  of  succeeding  years  will  be  very  slight. 
Materials. — The  materials  required  for  concrete  pavemen' 
mainti  nance  are   portland   cement,   sand,   stone    (pebbles   o"- 
crusheii    rock)    and    bitumen.     Portland    cement    can    be    ob- 
tained   from    any    dealer    in    building    materials.     Sand    and 
stone  may  be  obtained  in  nearly  all  localities. 

Bitumen  for  fllling  cracks  and  joints  and  for  making  small 
patches  may  be  coal  tar  pro.!"'-'-;    n^pi,  ,ii    ,,,-    ..:phaltic  prod- 


Light   Motor  Car   Outfit  for   Maintenance   Work. 

ucta.    The  varieties  of  bitumen  can  be  obtained  in  the  form 
of  standard  commercial  preparations  made  especially  for  the 
purpose.     They   may   be  obtained   as   preparations   which   re- 
ire  melting  and   application   to  the   road   while   hot,  or  as 
■'arations   which   may   be  used  ''cold"   without   melting  or 
ing.     The   'hot"   bitumens,   at   proper   temperatures,   flow 
<ly  and  (ill  all  parts  of  joints  and  crevices  immediately, 
caution  has  to  be  exercised  not  to  overheat  the  material. 
^Vhen  overheated  certain  parts  of  the  bitumen  are  "cooked 
put"  and   it   is   likely  to  become   brittle   after  cooling.     The 
'cold''  bitumens  are  used  chiefly  for  small  patches  after  mlx- 


Filllng   Crack  with   Bitumen, 

unknown  materials.  These  specifications  are  used  by  the 
Division  of  Highways,  Department  of  Public  Works  and 
Buildings.  State  of  Illinois. 

Refined  Coal  Tar  for  Filling  Cracks  and  Joints.  The  tar  shall 
I*  h  .inoKcntous  and  free  from  water.  It  nhnll  conform  to  the 
folluwiiiK    requirements: 

Sp>->.lll,.-  gravity  at  2B*c.   (77°F.) 1.220  to   1.2S0 

Meltlnj,'  point    40°C.    (104''F.)   to  ii'C.    (115'F.) 

Totiil    cJistillatc    by    weight: 

T..  170-C.  Oas^F.) not  over     0.5% 

To  300°C.   (5-2'F.)    not  over  IB.0% 

Spp.lflc  fm^vlty  of  total  distillate.  26*0.  (77*P.)..not  less  than  l.OSO 

XIoUInK  point  of  residue  not  over  75'C.  (167*P.) 

Solubility  In  carbon  disulphlde  76.0%  to  85.0% 

Inorganic  matter  rash)    not  over  0J% 

Asphalt  for  Filling  Cracks  and  Joints.  The  nsplinlt  shall  be 
hriniO(;(n<-ous  and  free  from  water.  It  shall  conform  to  the  fol- 
lowlr.K  requirements: 

Speclfli:  gravity  at  25*C.   ((7''F.) 0.995   to  HOO 

.\l.ltln>r  point    \h'C.   tll3'F.)   to  «0°C.    (140''P.) 

Ductility  at  25''C.  (77-P.) not  less  than  30  cm. 

I'.netrallon  at  2S*C.   (77'F.).  100  gm..  S  sec 90  to  120 

lM»»  at  162'C.  (32S'F.).  .1  hourd   not  over  1.0% 

Penetration  of  residue  at  26''C.  (77°F.),  JOO  gm..  6  sec 

not  less  tlmn  60 

T->tal  bitumen    not   less   than   99.6% 

I'-r  rent  of  total  bitumen  Insoluble  In  WB.  naphtha 19.0  to  28.0 

rUed  cnrtion    9.0<:i    tn   17.0% 

Asphaltic  Emulsion.  The  emulsion  shall  consist  of  asphalt, 
w.iter  und  fatty  or  resin  soap  thoroushly  emulslflcd.  It  shall  be 
of  uniform  quality  and  of  such  fluidity  that  It  will  flow  readily 
through  the  bungholc  of  a  barrel.  It  shall  not  separate  on  stand- 
In;  and  shall  be  misclble  with  water  In  all  proportions  up  to  the 
i-xtent  of  one  (1)  part  of  wat.r  to  one  (1)  part  of  the  emulsion. 
1.  .1.^11  conform  to  the  following  requirements,  all  tests,  except 
■iimen  determination,  being  made  on  dehydrated  material: 

■n    not  less   than    60.0% 

!i.-  gravity  at  25'C.  (77*P.) not  less  than  1.000 

.      iity  at  2S''C.  (77°F.) not  less  than  30  cm. 

IVnetratlon  at  25'C.  (77*F.),  100  gm..  5  sec l.iO  to  200 

Per  cent  of  total  bitumen  Insoluble  In  86'B.  naphtha 15.0  to  28.0 

Fixed    carbon    g.o%    to    16.0% 

The  bitumen  In  the  emulsion  shall  be  considered  as  being  100% 
minus  the  sum  of  the  percentages  of  water,  of  fatty  or  resin  adds, 
•  if  organic  matter  Insoluble  In  carbon  disulphldt,  other  than  fatty 
or  r>  ."In  arlds  from  the  soap,  of  mineral  matter  and  of  ammonia. 
Equipment. — The  necessary  equipment  for  maintenance  of 
concrete  pavement  Is  simple  and  inexpensive.  For  peri- 
odical attention  to  cracks  and  joints,  the  articles  needed  are 
a  heating  kettle  (mounted  on  wheels)  for  melting  bitumen, 
one  or  two  pouring  cans,  a  stiff  broom,  a  raking  tool  (made 
by  any  blacksmith)  for  cleaning  out  joints,  and  one  or  two 
shovels.     If  the  pavement  to  be  maintained  is  small  in  area, 
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an  ordinary  one-horse  express  cart  can  be  hired  by  the  dav 
to  move  this  equipment  about.  Where  large  areas  o(  city 
streets  or  extensive  highway  systems  are  to  be  covered.  i 
light  motor  truck  will  be  found  convenient  and  economical. 

When  shallow  surface  patches  have  to  be  made  with  bitu- 
minous mixtures,  a  tamping  iron  in  addition  to  the  other 
tools  will  he  found  necessary.  For  cutting  holes  through 
concrete  pavement  a  set  of  ordinary  rock  drilling  tools,  stono 
chisels  and  sledges  are  the  only  tools  needed.  For  rffillins; 
holes  cut  through  a  pavement,  the  small  amount  of  concrete 
required  is  usually  mixed  by  hand.  A  "  by  4-ft.  mixing  box, 
S  or  10  in.  deep,  is  a  convenience  but  not  an  essential,  as  the 
materials  can  be  mixed  on  the  surface  of  the  pavement  near 
the  hole  to  be  refilled.  When  water  is  not  available  near  the 
spot  to  be  repaired,  a  water  barrel  will  be  needed.  A  mea- 
suring box  holding  1  cu.  ft.  is  necessary  for  measuring  the 
stone  and  <!and.  Such  other  items  of  equipment  as  may  be 
needed  will  be  mentioned  in  later  paragraphs. 

Joints  and  Cracks. — Clean  out  cracks  and  joints,  using  the 
sharp  pointed  metal  raking  tool.  With  a  stiff  brush  or 
broom  remove  all  loose  particles  and  dirt.  If  the  crevice  is 
too  narrow  to  permit  cleaning  in  this  manner,  loose  material 
can  be  blown  out  with  an  air  jet  from  an  auto  tire  pump. 
Be  sure  the  concrete  is  perfectly  dry.  Fill  the  crack  or 
joint  with  hot  tar  or  asphalt.  The  filler  should  be  used  spar- 
ingly— just  enough  to  fill  the  crevice  and  flush  over  the  edges 
slightly.  Take  rare  not  to  use  so  much  that  an  unsightlv 
wide  black  strip  is  made  across  the  pavement.  Cover  the 
filler  immediately  with  coarse,  dry  sand. 

When  using  a  •hot"  filler.  DO  NOT  OVERHEAT  in  melt- 
ing; cverheating  shortens  the  life  of  these  materials  and 
will  cause  them  to  become  brittle  when  cold.  The  filler 
should  be  heated  to  the  temperatures  recommended  by  th-a 
manufacturers  and  care  exercised  not  to  exceed  these  tem- 
peratures nor  to  maintain  them  for  long  periods  or  the  mate- 
rial will  he  damaged.  For  an  outfit  having  much  work  to 
do.  a  special  asphalt  thermometer,  metal  armored,  will  be  r\ 
convenience.  One  of  these  to  record  te"iperritures  from 
200  to  400°  can  be  obtained  for  about  ST.'iO.  Such  a  ther- 
mometer is  extremely  useful  in  controlling  the  amount  of 
fire  maintained  under  a  hepting  kettle  and  in  making  sure 
a  batch  of  the  material  is  not  ruined  by  overheating. 

Shallow  Surface  Patches. — Sometimes  it  is  necessary  to 
repair  worn  spots  in  a  concrete  pavement,  where,  due  to 
faulty  materials  improper  mixing,  or  freezing  while  the  con- 
crete is  green,  the  surface  has  worn  away,  leaving  a  shallow 
depression.  Clean  the  area  thoroughlv  from  all  dirt  and 
loose  material.  Be  sure  the  concrete  surface  is  dry.  Paint 
the  area  with  a  thin  coat  of  bitumen,  then  cover  with  coarse, 
dry  sand  or  crushed  rock  screenings.  For  depressions  up  to 
an  inch  in  depth,  first  paint  the  clean  surface  of  the  concrete 
with  bitumen,  then  fill  to  the  surface  level  with  a  mixture 
of  the  sand  or  screenings  and  bitumen.  This  mixture  can 
be  prepared  by  placing  a  sufficient  quantity  of  the  sand  or 
screenings  in  a  mixing  box.  or  on  a  mixing  platform,  pouring 
on  just  enotigh  bitumen  and  stirring  the  mass  with  shovels 
until  every  particle  is  coated.  Do  not  use  too  much  tar  or 
asphalt.  Such  mixtures  may  be  made  in  stock  quantities. 
with  certain  bitumens,  and  stored  in  the  material  shed  for 
three  or  four  weeks  until  needed.  Tamp  this  mixture  into  the 
depression  firmly  and  smooth  off  the  surface  to  conform  to 
the  adjoining  pavement:  then  paint  the  surface  of  the  patch 
with  a  thin  coat  of  bitumen  and  cover  immediately  with  dry 
sand  or  screenings.  To  repair  small  holes  where  clay  balls, 
bits  of  coal,  wood,  or  other  foreign  materials  have  come  out 
of  the  concrete,  simply  fill  with  the  bitumen  and  cover  at 
once  with  handful  of  sand. 

Deep  Patches. — For  patching  holes  more  than  an  inch 
deep,  permanent  repair  is  insured  by  trimming  the  hole  to  a 
depth  of  not  less  than  3  in.,  squaring  up  the  edges  and  fiUin.g 
with  new  concrete.  The  edges  of  the  hole  should  be  trimmed 
with  a  cold  chisel  to  make  a  vertical  square  edge  for  a  depth 
of  1  in.  below  the  sjirface  of  the  pavement.  The  old  con- 
crete .■•hould  be  trimmed  away  until  perfectly  sound  material 
Is  reached.  The  hole  then  should  be  thoroughly  cleaned  and 
the  edges  and  bottom  wetted,  .Do  not  leave  water  standins: 
In  the  hole.  Mix  new  concrete,  using  as  nearly  as  possibl-' 
the  same  materials  as  used  in  the  original  pavement  and  in 
the  same  proportions,  except  that  the  mixture  should  not  bo 
leaner  than  1  part  Portland  cement.  2  parts  sand,  and  3  parts 
of  pf>hble3  or  crushed  rock.  Use  pebbles  or  crushed  rock 
of  a  maximum  size  corresponding  to  about  halt  the  depth  of 


the  hole  to  be  repaired.  When  mixing  the  concrete,  co  not 
use  any  more  water  than  absolutely  necessary  to  moi;ten 
the  mixture  and  to  hydrate  the  cement.  The  mixing  shouliij 
be  very  thorough  and  should  be  done  immediately  before  thel 
concrete  is  to  be  used.  Place  the  concrete  into  the  hole  toi 
be  patched,  tamping  it  firmly  against  the  sides  and  bottom  oti 
the  hole  so  as  to  leave  no  cavities.  The  hole  may  be  slightlyj 
overfilled,  as  the  subsequent  treatment  will  reduce  the  vol-' 
ume  of  new  material.  After  the  material  has  been  thor-l 
oughly  tamped  allow  it  to  stand  for  5  to  30  minutes.  The' 
tamping  should  then  be  repeated,  and  again  repeated  at  In- 
tervals of  .">  to  30  minutes  so  that  it  is  tamped  at  least  three 
times  5  to  30  minutes  apart,  before  the  final  surface  finish  Is 
given.  The  interval  between  tampings  will  be  controlled  by 
the  rale  at  which  the  cement  hardens  and  the  air  temperature 
The  concrete  will  harden  more  rapidly  on  hot  days  than  on 
cool  ones,  and  the  treatment  should  be  governed  accordingly. 
The  repeated  famning  is  very  important  as  it  takes  up  all  ol 
the  shrinkage  which  occurs  as  the  cement  begins  to  set  and 
insures  complete  filling  of  the  cavity.  After  the  last  tamp- 
ing, the  surface  should  be  worked  evenlv  with  a  wooder 
hard  float,  special  care  being  taken  to  produce  a  good  finish 
at  the  edges  of  the  patch  and  an  exact  surface  contour  con 
fori"'ug  to  the  adjacent  pavement- 
After  finishing  the  surface,  cover  the  fresh  mtch  witli 
dair<D  canvas  or  burlap,  until  the  concrete  has  thoroughlv 
hardened.  Then  cover  the  p^tch  with  damp  enrth  3  or  4  In 
deep.  During  hot  or  dry  weather  keen  the  earth  cover  moist 
by  wett'nor  down  twice  a  day.  Keep  the  moist  cover  on  fora) 
least  3  dqvs:  the  traf  c  should  he  Vent  off  the  patch  for  1(1 
to  ?0  days,  if  possible,  so  the  fresh  concrete  may  harden 
properly. 

.    If  these  sugsestinns  nro  followed  rurefullv  and   proper  ma- 
terials used,  a  patch  will  be  nrnduced  which  will  unite  pe"" 
fnctlv  with   the   old   concrete   and   which   can   hardly   lu-  iV 
tintuished  from  the  surrounding  pavement. 

Substantial  barricades  should  he  placed  to  keen  vi-liif|f. 
?wav  from  new  patches  during  the  hardening,  or  "ciirlne" 
period.  Cleai-ly  legible  warning  signs  should  be  posted  bnt^i 
on  the  barricades,  and  in  conspicuous  positions  beside  the 
road  three  or  four  hundred  feet  each  wav  from  the  repairert 
soot.  Post  red  lanterns  at  night,  chained  and  padlocked  to 
the  barricade,  in  sufficient  number  to  indicate  clearly  the  nb 
sfruction. 

When  it  is  not  possible,  on  account  of  weather  or  trathi 
conditions,  to  make  a  permanent  patch,  a  temporary  repai 
may  be  made  with  a  bituminous  mixture.  The  snot  to  be  > 
paired  should  be  first  trimmed  out  to  sound  concrete.  leavi> 
snuare.  vertical  edges  all  around  the  hole,  and  all  loose  ni 
terial  clenned  out.  Paint  the  sides  and  bottom  of  the  ho! 
with   a    thin   coating   of   bitumen. 

For  holes  from  2  to  3  in    deep,  a  bituminous  mixttire  m 
be  prepared   bv  using  a  well   graded   combination  of  sand  " 
crushed  rock  screenings  and  crushed  stone.     Do  not  use  stoi' 
over   I'A    in.   in   size   and   in   no   case   use   stones   which   ,'• 
larger  than  one-half  the  depth  of  the  hole.     The  bitumim' 
mixture  may  be  prepared  on  a  mixing  rlatform  or  in  a  mix 
ing  box.     Either  the  "hot"  or  "cold"   bitumen   may   be  uaei 
for   this   purpose.     T'^se   just   enough   to   cover   every  parflcl' 
of  stone  and   sand  in  the  mixture  and  work  the  tti.iss  thor 
oughly  with  shovels  until  this  is  accomplished.     Such  a  mix 
ture  may  be  prepared  in  stock  quantities  and  stored  for  W 
eral    days    or   weeks,   if  necessary,    before   used.     Tamp  t^ 
mixture  into  the  hole  to  be  repaired,  taking  care  that  II  ^ 
completely    filled    and    that    the    mixture    is    firmly    taW**! 
against   the   edges.    When   the   hole   has   been   tamped  W'* 
full,  the  surface  should  be  given  a  spray  or  naint  coat  ottlif 
bitumen  and  covered  with  a  liberal  application  of  dry  sam 
or  stone   screenings.     If  the   patch   does  not   extend   entlrel' 
through  the  thickness  of  the  concrete  slab  and   the  work  i 
carefully  done,  a  temporary  repair  of  this  kind  will  hold  " 
under  medium  traffic  for  several  months. 

Replacing  Cuts  Through  Concrete  Pavements.-  When  net 
esary  to  cut  through  a  concrete  pavement  to  excavate  fo 
underground  service  pipes,  or  for  other  reasons,  the  method 
of  repair  are  similar  to  those  outlined  for  deep  patchc 
Where  trenches  have  been  dug  in  the  sub-grade  to  gel 
service  pipes,  backfilling  of  these  trenches  should  be  dn' 
very  carefully  and  the  material  thoroughly  rammed  in 
place,  using  water  to  assist  in  the  settling.  Well  ramni- 
fine  gravel  or  sand  in  the  surface  of  the  sub-grade  will  ai 
in   providing  a  good   foundation  for  the   replaced   pavemen 
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lur  cut  in  tht  pavement  should  be  replaced  with  concrete 
IS  described  in  the  preceding  section  for  makiuK  deep 
patches. 

Temporary  repair  of  a  cut  through  tho  pavement  may  \3k- 
niade  by  tamphiK  crushed  rock  or  pebbKs  inti>  the  hole,  fill- 
■  lie  It  to  2  or  J'/i  in.  below  the  surfacf  of  the  pavement: 
--  n  fill  the  remaining  space  to  the  pavement  surface  with 
tiiturainous  mixture  described  under  "Deep  Patches." 
:<uiii  a  repair  will  not  hold  up  Indeflnitply  under  heavy  traf- 
fic, but  it  will  permit  traffic  to  go  on  until  a  permanent  re- 
fair  cnri   be  made. 

Urrvcn  Joints. — An  expansion  joint  which  is  not  tnily  ver- 
tical   "ill    sometimes    give    trouble    when   the    pavement    ex- 

fCut  out  old  corcreTe  to 
K^these  lines  — 


.-•         ff^-    ^  :tiW^         *'    --^     r."  ■'      -     ■■•Si 


Joint  Heaving.  Due  to   Improperly   Pl.iced  Filler. 

!he  end   of  one  slab  may  pu.sh  above  the  adjoining; 
-ing  an  obstacle  to  trafflc.     Usually  the  hlKher  slab 

•  back  into  place  within  a  few  days,  but  somelime.H 
hiKh  and  requires  attention.     Cut  out  the  concrete 

.•I  t:..  iiigh  side  for  a  distance  of  S  or  10  inches  back  from 
the  Jdiiit,  clear  across  the  pavement.  Trim  the  face  of  each 
<l«b  to  give  truly  vertical  edges.  If  the  subijrade  is  stiff 
•l«y.  or  tightly  packed  old  gravel  or  macadam,  excavate  3  or 
I  In.  and  refill  with  sand  or  sandy  loam,  firmly  tMmped  to  the 
c«rrect  sub-grade  level."  The  cut  through  the  pavement 
■  ■    hi'n  be  refilled  with  concrete,  using  the  same  methods 

•  I   for  permanent  repair  of  deep  patches.     In  most 
i-*--     ■   will  not  be  necessary  to  form  an  expansion  joint  at 

these   ii.iints.     If  for  any  reason   it   is   thought   necessary   to 

Msion  joint,  the  filler  (use  "premoulded"  bltumi- 

may    be   placed    directly    against    the    vertical 

;i'j  (lid  slab;   or  if  neither  edge  is  trulv  vertical,  the 

r  may  be  staked  in  place  in  the  center  of  the  cut. 

new  concrete  placed  and   tamped  on   either  side  of 

Jultt.;  which  are  protected  with  steel  armor  plates  some- 
ilmei  cause  trouble  because  the  plates  were  set  too  high 
TTii-  indue  wear  to  the  ad.iacent  pavement,   and   an 

liti'  jolt    when    vehicles    pass    over    the    joint.     If 

•   only  a  few  such  joints  to  be  repaire'I,  the  project- 
'■  plate  can  be  filed  down  to  proper  grade  with  a  large 
.'Lit  file  or  rasp.     For  convenient  use.  the  file  should  be  fas- 
tened to  the  2inch  edge  of  a  short  length  2  by  t  in.  or  2  by 
lumber.     Drill   a  hole   through   the   file   near  each   end; 
1  rut  these  holes  to  receive  screw  heads,  and  fa.'^fen  the 
'o  the  wood  with  short  screws.     If  there  are  many  joint 
•  s  to  be  trimmed  down,  the  work  can  be  done  to  better 
infage    by    means    of    a    motor-driven    carborundum    or 
^■v    whoel.   mounted    on    a   sm^iU    wheeled    truck.     If    the 
ifent  concrete  surface  is  too  high,  it  .should  be  trimmed 
n  with  a  cold  chisel  to  the  level  of  the  surrounding  pave- 
'are  grinding  is  commenced,  so  that  when  the  job  !s 
'!  there  will  be  no  break  in  the  regularity  of  the  sur- 
The  plate  should  be  ground  low  enough  so  that  It  can 
'iter   covered  with  an   application   of  bitumen   and   sand. 
10  sharp  edges  will  be  left  exposed  to  cut  tires  of 
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-7  to  vertical  edge  af 
least  I-  t>elOiV  surface. 
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pavement,  making  un  opening  larKo  enough  to  get  limbers 
and  Jack  screws  under  the  .shil.  If  Irattic  must  be  main- 
tained, support  the  pavement  by  upri,i;lit  llmbiTS  us  the  ex- 
cavation is  opened.  Kighl  Jacks  will  be  necesary  tor  an 
is-ft.  pavement.  Block  the  Jacks  Ilrmly  on  limbers,  and  let 
them  support  a  6  by  Cin.  or  >  by  sin.  timber  against  the 
full  width  of  the  pavement.  By  means  of  the  Jacks  slowly 
lift  the  pavement  back  to  the  proper  Hrade.  Support  the 
slab  with  upright  6  by  Gin.  timbers,  wedged  to  firm  bearing, 
and  remove  the  jacks.  Uani  sandy  loam,  or  any  other  dry, 
ncn-perishable  material  which  is  available  ni-ar  at  hand,  be- 
tween the  slab  and  the  sub  grade,  lumping;  it  into  place  care- 
fully. The  tunnel  can  then  be  backliUed.  removlug  the  up 
right  supports  one  at  a  time,  and  b<'lng  careful  to  tamp  hard 
every  bit  of  the  backtlll.  When  this  work  Is  completed,  the 
cracks  may  have  been  closed  tight;  if  not,  they  should  be 
filled  With  bitumen  at  once. 


Port-able   Repair  Shops  for   Motor 
Truck   Fleets 

Moving  repair  shops,  mounted  on  motor  trucks,  which  wera 
extensively  used  by  the  government  during  the  war  to  care 
for  its  large  fleets  of  trucks  at  home  and  abroad,  are  destined 
to  play  an  Important  part  in  facilitating  the  successful  oper- 
ation of  the  ever  increasing  fleets  of  trucks  operated  by  larg-? 
companies,  contractors  and  road  builders  throughout  the  coun- 
try,  according   to   C.  J.   Van    Landeghem.   Transportation   En- 


Method   of   Repairing    Heaved   Joints. 

High  joint  plates  are  somewhat  troublesome  to  r^ 
Tijr,  but  the   Increased  comfort  and  safety   to   v: 
he  elimination  of  undue  wear  to  the  adjacent  pavement,  will 
•^jtay  the  expenses  Involved,  many  times. 

.ide  Settlement. — When  sub-grade  settlement  occur*. 

pxtent,  three  transverse  cracks  usuallv    .r.-  formed, 

middle  crack  approximatelv  over  tl-  low- 

•ment.     Unless  the  support  of  the  pav.  -  been 

"•mored   too   completely,   and    if  repair  wi.rk   can   be  nnder- 

~!cen  before  the  pavement  Is  further  daniai;<^d.  the  slab  can 

"•'Stored  to  proper  grade  by  careful  h  iniilinc.     Tunnel  un- 

the   lowest   point  of  the  slab   for   the   full   width  of  the 

(65 


r.UchJne    Shop    Truck       Read/    for    Action. 

gineer  of  the  Four  Wheel  Drive  Auto  Co..  Clintonville,  Wis. 
AVith  the  increasing  use  of  fleets  of  trucks  in  various  lines 
oi  business  the  machine  shop  truck,  as  a  flexible  medium  for 
keeping  fleets  cf  trucks  In  constant  running  order,  at  a  mini- 
mum loss  of  time,  will  become  as  necessary  and  vital  a  fac- 
tor for  commercial  use  as  it  was  during  the  war,  is  his  pre- 
diction. 

"The  continuous  operation  of  every  truck  is  an  important 
consideration  with  a  fleet  owner,  and  in  this  respect  the  ma- 
chine shop  truck  has  proved  itself  a  time  and  money  saver 
through  Its  ability  to  go  direct  to  the  crippled  truck  and  put 
It  in  shape  at  a  minimum  of  time."  says  Mr.  Van  Landeghem. 
Mounted  on  the  chasis  is  complete  equipment  to  handle 
any  kind  of  repair  job.  A  separate  motor  furnished  the  power 
for  operating  the  various  machine  tools.  This  embraces  such 
mechanical  apparatus  as  a  drill  firess.  screw  cutting  lathe, 
electric  grinder,  blow  torch,  welding  outfit,  forge  and  more 
than  l.nno  other  pieces  of  machinery  and  tools. 

Kach  tool  and  piece  of  machinery  has  its  own  location.  In- 
suring compactness  when  the  end  and  side  panels  are  up  and 
the  track   Is  In  motion. 


Bidding  Prices  on  Paving  in  New  York  City.— Bids  on  pav- 
ing work  received  May  25  in  the  first  letting  of  the  season  In 
tiin  i'.<  ri.  ifh  of  Manhattan.  New  York  City,  showed  a  great 
1-  er  the  average   prices  for   1919.     The  bid   prices 

I.  '.ows: 
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The   Problem  of   Unrest   in   Enig- 
neering  Societies  and  Sugges- 
tions for  Its  Solution* 

By  LEONARD  MiCTCALF. 
Engineers  Unskilled  Salesmen  of  Their  Services.— Engi- 
neers have  not  yet  learned  to  fairly  appraise  their  services 
and  to  sell  them  profitably.  In  the  gigantic  task  of  the  na- 
tional preparation  for  war.  engineers  have  been  self-sacrific- 
ing to  the  point  of  impoverishment.  In  the  public  service 
and  in  many  cases  of  private  service  their  inadequate  sal- 
aries have  stood  practically  still  during  the  war  period  where 
the  wages  of  other  labor  have  doubled  and  trebled  and  more. 
Brains  have  been  at  a  financial  discount;  brawn,  better  or- 
ganizer, has  fared  better. 

Now.  with  the  return  of  peace,  the  struggle  for  existence 
has  been  intensified.  Civil  engineers,  employed  upon  the  con- 
struction and  maintenance  work  of  the  railroads  of  this  coun- 
trj'  have  received  lower  compensation  than  have  engine 
drivers,  brakemcn  and  clerks.  Many  designers  in  our  ship- 
yards have  received  smaller  compensation  than  the  carpen- 
ters and  mechanics.  The  laborer  who  works  with  his  hands 
has  been  better  paid  often  than  the  man  who  worked  with  his 
head.  Day  laborers  have  drawn  higher  pay  during  many 
months  than  the  foreman  directing  their  work.  There  is  no 
justification,  in  fact  or  in  productivity,  for  this  condition. 

Meanwhile,  the  purchasing  power  of  our  incomes  has  been 
nearly  halved,  or  costs  have  been  doubled.  This  condition 
must  and  will  pass,  though  unhappily  lack  of  effective  co- 
operation and  of  past  experience  in  meeting  such  situations 
are  likely  to  delay  the  transition;  but  the  world  recognizes 
today,  far  better  than  it  did  before  the  war,  the  character, 
breadth  and  scope  of  the  work  of  the  engineer  and  its  de- 
pendence upon  it. 

In  public  works  and  public  utility  service  the  engineers 
have  too  long  undervalued  their  professional  service  and 
been  content  to  attach  too  great  weight  to  continuity  of 
service  and  long  tenure  of  office. 

The  constant  tendency  toward  the  building  up  of  political 
machines  in  our  cities  has  militated  against  fair  treatment 
of  the  engineer,  to  whom,  with  rare  exception,  politics  are 
distasteful. 

So.  too.  the  development  and  growth  in  power  of  large  con- 
construction  concerns,  many  of  them  handling  not  only  the 
scientific  and  physical  but  also  the  financial  elements  of  their 
problems,  while  giving  greater  opportunity  and  return  to  the 
engineer  of  exceptional  talent,  resourcefulness  and  admin- 
istrative ability,  sometimes  tend  toward  the  exploitation  of 
the  services  of  the  engineer  and  make,  the  outlook  of  the  en- 
gineering staff  as  a  whole  less  attractive  financially  and  more 
keenly  competitive.  To  the  man  above  the  median  line  the 
outlook  is  probably  much  better  today  than  ever  before;  to 
him  below  the  line,  perhaps,  worse,  certainly  but  little  im- 
proved. But  the  median  line  is  higher  and  standards  of  work 
are  constantly  being  bettered,  advance  in  compensation  fol- 
lowing of  necessity,  though  often  slowly. 

Reasons  for  Lack  of  Active  Interest  in  Engineering  So- 
cieties.— -As  I  have  attended  engineering  society  meetings  in 
different  parts  of  the  country,  often  when  but  a  handful  of 
men  were  present  to  hear  a  paper  prepared  with  care  and 
labor  by  some  fellow-member.  I  have  asked  myself,  "What  is 
responsible  for  the  failure  of  the  men  to  turn  out  in  larger 
numbers?    AVhere  are  the  younger  men?" 

Some  of  the  causes  are  obviously  the  diversification  of  in- 
terests, specialization,  improvement  in  means  of  communica- 
tion, the  smaller  consumption  of  time  involved  in  reading  or 
skimming  an  article  instead  of  listening  to  its  presentation. 
and  perhaps,  most  important  of  all,  the  multiplicity  of  de- 
mands upon  our  available  time. 

It  is  to  be  remembered,  too,  that  engineering  as  a  science 
is  young,  scarcely  half  a  century  old.  Many  of  the  pioneers 
in  our  profession  are  happily  still  with  us.  The  need  for  co- 
operation of  engineers  in  such  societies  was  more  urgently 
felt  in  those  early  days  of  the  formative  period  than  toflay, 
because  of  the  lack  of  precedent,  record  and  knowledge. 
But  the  societies  themselves  have  constantly  grown  in  power. 
Now  comes  a  new  generation  of  engineers,  prepared  by  the 
technical  schools,  instead  of  by  hard  experience,  able  to  find 
good    precedent,    well-classified    knowledge    and    epitomized 

•From  an  .-iddreas  prp.-sentcd  March  17  at  the  annual  meeting  of 
the   Bo^^*"'"    <.cir\f\\-    of    f'ivfl    Knpinforo 


statement  of  the  state  of  the  art  in  many  fields  of  engineer- 
ing;   more   sophisticated,   but   less   keen   for   discovery   until 
competitive  struggle  challenges  courage  and  awakens  ambition.  | 
Then  real  progress  begins  and  knowledge  takes  on  new  sig-  I 
nificance,  new  value,  as  it  has  from  generation  to  generation,  ' 
to  the  young  man. 

The  Present  Problem  of  Engineering  Societies. — The  pres- 
ent problem  of  engineering  societies  is  that  of  rousing  the  j 
younger  men  to  help  themselves,  of  bringing  home  to  them  I 
what  they  will  otherwise  learn  regrettably  late,  that  the  en- 
gineering societies  offer  the  open  door  to  acquaintance  and 
happy  relationships  with  men  of  their  own  profession,  to 
friendly  service  and  effective  co-operation,  to  the  develop- 
ment of  winsome  personality  and  broader  life. 

While  it  is  the  younger  men  who  suffer  from  failure  to 
justly  appraise  the  situation,  we  older  men  must  bring  home 
to  them,  as  would  father  to  son,  these  obvious  facts,  clear  to 
us  because  of  our  broader  experience  with  life.  Many  of  the 
younger  men  do  not  appreciate  these  facts.  They  find  it  ex- 
ceedingly difiicnlt  to  overcome  their  shyness  and  to  mingle 
with  men  to  whom  they  have  not  previously  been  introduced. 
They  naturally  shrink  from  putting  themselves  forw'ard  and 
from  making  the  first  advance,  even  where  they  are  ready  to 
go  more  than  half  way  in  the  effort  to  meet  men.  The  so- 
city  must  find  a  way  to  overcome  this  difficulty,  for  the  feel- 
ing is  a  natural  one  and  widespread.  There  should  be  pres- 
ent at  every  meeting  members  of  a  committee  conspicuously 
labeled,  who  should  act  as  welcoming  hosts  and  introduce 
new  members  to  one  another,  and  see  to  it  that  no  man  can 
feel  himself  out  of  the  circle  or  of  common  touch.  Many  or- 
ganizations, like  the  chambers  of  commerce  and  rotary  clubs, 
have  recognized  this  need  as  a  vital  one  and  have  succeeded 
in  overcoming  this  difficulty,  supplanting  shrinking  diffidence 
with  warm-hearted  good-fellowship. 

It  is  important,  too,  that  the  coming  generation  of  engineers 
should  not  lose  the  advantage  already  gained  in  our  gener 
ation,  of  the  maintenance  of  friendly  relations  with  one  Ul- 
other,  even  though  in  active  competition.  Distinguished  for 
eign  engineers,  who  have  visited  us,  have  repeatedly  spoiien 
of  the  marked  contrast  in  this  respect,  between  conditions  In 
the  United  States  and  abroad,  and  of  the  greater  advantage 
of  the  cordial  relations  here  existing.  We  should  broaden 
and  strengthen  these  ties,  and  make  them  more  helpful. 

Unionization  Not  the  Solution.— The  fields  of  the  profes 
sional  society  and  the  labor  union  are  similar  to  a  limited 
degree' only,  quite  distinct  in  many  respects.  The  labor  union 
interests  itself  primarily  in  the  material  welfare  of  its  mem- 
bers— the  wages,  hours  of  employment,  conditions  of  work 
and  similar  questions.  Its  success  depends  upon  its  power; 
its  power  upon  its  members;  its  memberships  upon  the  breadth 
of  it  aims  and  simplicity  of  requirements  for  admission.  As 
mere  numbers  largely  determine  its  strength,  the  selectivi 
process  cannot  be  carried  far  in  limiting  admission  to  it- 
brotherhood. 

The  professional  society,  on  the  other  hand,  may  advan- 
tageously carry  the  selective  process  much  further,  and  prac- 
tical experience  has  demonstrated  that  with  the  development 
of  the  state  of  the  art.  the  process  of  specialization  leads  ti 
the  formation  of  new  societies  and  associations  of  men  highl.^ 
skilled  in  narrower  fields.  While  the  professional  society 
may  establish  codes  of  ethics,  general  scale  of  compensation 
and  other  measures  helped  to  the  material  welfare  of  the  en- 
gineer, its  primary  function  must  ever  be  to  broaden  tecli- 
nical  knowledge,  to  improve  engineering  methods  and  stand- 
ards and  to  give  facilities  for  the  advantageous  interchange 
of  professional  knowledge,  technique  and  opinions. 

The  labor  union  exercises  its  infiuence  through  organlMd 
force  or  economic  pressure;  the  professional  society  rather 
through  improvement  in  methods,  efficiency  and  in  standards 
of  practice.  The  means  used  for  accomplishing  betterment 
are  in  marked  conflict  in  principle  and  application.  There 
is  little  hope  of  their  unification.  The  best  that  can  \y 
looked  for  is  the  maintenance  of  such  relations  between  tli' 
engineer's  labor  union  and  his  professional  society  that  the 
young  engineer  who  joins  the  labor  union  may  not  be  denied 
entrance  to  the  engineering  society  at  a  later  date,  when  his 
professional  spirit  has  grown  and  developed  and  he  can  dis- 
criminate intelligently  between  the  two  fields  of  activity. 

All  experience  has  shown  that  the  most  helpful  and  endur- 
ing field  of  work  for  the  engineering  societies  must  be  the 
educational  and  professional  rather  than  the  per.sonal. 

While  no  doubt  organizations  devoted  to  welfare  work  may 
build  up  good  reputations  for  fair  consideration  of  the  public 
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interest,  as  well  as  that  of  its  members,  just  as  ia  the  Qeld 
o(  organized  labor  certain  organizations  have  the  reputation 
of  being  better  oflicered  and  managed  than  others  and  of 
liaving  scrupulous  rather  than  unscrupulous  regard  for  con- 
tractual relations,  the  building  up  of  thf  prestige  of  engineer- 
ing -'oieties  is  a  much  more  ditliculi  task.  It  requires  u 
nic  'li.-^crimiuation  between  feasible  and  impossible  action, 
beiw'-n  productive  and  non-productive  fields,  betwen  deslr- 
abl>'  iublicil.v  and  danger  of  exploitation,  and  a  dear  concep- 
tion of  the  difference  between  progressivism  and  radicalism. 

It  is  particularly  important  at  this  time  thiit  we  should 
buil'i  <>n  the  past,  safely  and  wisely,  shaping  our  societies  to 
me'';  present  problems  the  better,  rather  than  to  throw  ex- 
peri'  :  '  0  of  the  past  to  the  winds  and  to  embrace  supposedly 
new  il-as,  often  iderjistic  and  attractive  in  principle,  but  Im- 
prscli'-able  of  >niforcomi'nt  and  therefore  visionary. 

Informal  Meetings  of  Younger  Men  to  Discuss  Their  Prob- 
lems.—One  of  the  most  promising  lines  of  work  lies  in  efforts 
to  bring  together  effectively  in  this  society  the  young  engi- 
neers of  different  offices  in  this  city  and  neighborhood,  inter- 
Mted  in  special  problems  of  design.  These  meeting.s  should 
tend  to  broaden  acquaintanceship,  stimulate  Interest  and  give 
oppiTi  unity  for  really  effective  educational  work.  During 
the  pa-^t  year  this  movement  was  instituted,  and  three  such 
me.  tings  have  been  held  at  which  there  were  pre.sented  snd 
discussed  some  interesting  recent  problems  in  foundations  for 
structures  on  the  water  front.  From  35  to  50  of  the  younger 
men  of  the  society  attended  each  of  these  meetings,  and  a 
lively  and  helpful  discussion  has  resulted.  The  interest 
»roiiS'  d  and  the  response  of  the  younger  men  have  been  most 
friendly  and  encouraging.  Their  comment  has  been  favor- 
able and  appreciative. 

The  meetings  can  probably  be  made  more  helpful  and  the 
dlOidi'nce  of  the  younger  man  in  speaking  be  better  over- 
come, by  limiting  the  attendance  to  the  younger  men  with  but 
two  or  three  of  the  older  men,  particularly  experienced  in  the 
subject  matter  under  consideration,  present  to  assist  in  broad- 
ening and  drawing  out  friendly  discussion  and  comparison 
of  ideas. 

The  discussions  can  he  vitalized  by  taking  up  specific  ac- 
tual problems  recently  faced  by  these  young  engineers  in 
their  daily  work,  with  which  they  are  therefore  so  thoroughly 
timiiiar  that  they  can  speak  upon  them  informally  without 
effort.  .Additional  meetings  can  then  be  held,  to  broaden  the 
examples  of  the  application  of  the  theories  involved.  Oral 
presentations  are  to  be  encouraged,  rather  than  written  ones. 

In  this  way  groups  of  capable  young  engineers  can  be 
arawu  together  and  activity  of  interest  in  the  work  of  the 
main  society  be  gradually  but  materially  stimulated. 

Effort  should  be  made  to  bring  the  older  men  into  friendly 

'ich  with  the  younger  men  in  every  way  possible  and  to  the 

i vantage  of  both. 

Individual  Efforts. — It  is  not  to  be  supposed  that  the  older 

•  n  :.re  alone  responsible  for  the  upbuilding  of  our  engineer- 

■cleties.    This    responsibility    is    shared    alike    by    the 
:-;-or  men.     Nevertheless,  it  is  true  that  the  former  real- 

•  more  clearly,  as  a  result  of  longer  experience,  the  impor- 
!  r-    to  engineers,  of  active  engineering  societies,  and  it  is 

re  incumbent  upon  them  to  bring  home  this  fact  to  the 
r  men.  that  valuable  time  may  not  be  lost,  and  that 
the  younger  men  may  not  wake  up  later  to  a  realizing  sense 
of  what  they  have  lost  in  failing  to  take  active  part  in  con- 
structive efforts  in  this  field  during  their  early  professional 
lives 

It  is  to  be  clearly  remembered  that  the  society  and  we.  as 
individuals,  benefit  only  as  we  put  effort  into  its  meetings. 
Who  has  not  felt  the  difference  between  friendly  interest  and 
of  aloofness  and  cold  criticism  at  meetings  of  one  kind  and 
Mother?  How  are  conditions  of  the  whole  to  be  bettered  If 
the  individuals  sit  by  and  fail  or  refuse  to  act?  How  often 
the  flood  gates  of  animated  discussion  have  been  opened  by 
the  courage  of  one  man  in  asking  a  question  or  two — perhaps 
a  foolish  question  in  the  eyes  of  some.  If  members  would 
all  look  at  the  matter  from  the  point  of  view  of  the  interest  of 
the  society  rather  than  of  their  personal  feelings,  what  prog- 
ress could  be  made!  What  vitalizes  an  organization?  What, 
in  the  slang  of  the  day,  gives  it  "pep"?  The  enthusiasm  of 
a  few  live  men  and  the  participation  of  large  numbers  of  its 
members  in  its  activities — participation,  I  .say,  and  not  ab- 
sorption. Participation  involves  giving  out  as  well  as  taking 
in.  Don't  be  clams,  but.  like  the  bee,  spread  the  pollen  while 
you  sip  the  honey,  and  later  share  the  honey  with  others. 


Winter  Hauling  iov  Road  Work  in 

the  Dal<.otas,  Minnesota  and 

Wisconsin 

Winter  roud  work,  consisting  mainly  of  hauling  gravel  for 
surfacing,  has  been  carried  on  for  several  years  past  in  some 
of  the  counties  of  northern  Wisconsin.  Tlie  udvauiages  ob- 
tained here  are  (1)  the  greater  accessibility  of  the  pits  in 
winter;  (2)  the  larger  number  of  teams  avallalile.  and  (3t 
lengthening  of  the  construction  period.  With  the  ground 
frozen  it  is  possible  to  haul  across  swamps  and  streams,  as 
well  as  over  sandy  soils  and  wood  roads  with  sleds  where 
summer  hauling  with  teams  and  wagons  would  be  impossible. 
.\  material  reduction  in  the  length  of  haul  is  often  secured 
and  a  belter  selection  of  material  is  possible.  The  yardage 
which  can  he  hauled  is  much  greater  per  team,  varying  from 
3  to  •;  cu.  yd.  to  the  load  for  one  team  and  from  5  to  8  yd. 
where  four  horses  are  used,  the  variation  being  due  to  road 
and  weather  conditions.  In  farming  communities  it  is  hard 
to  secure  teams  for  road  work  during  the  summer  months. 
During  the  winter  months,  however,  a  great  many  farm 
teams  represent  such  an  expense  that  the  owners  welcome 
an  opportunity  for  putting  them  to  work.  Then,  too.  the 
contractor,  or  the  county,   where  work  is  done  by   force  ao- 


Trap   Loading  of  Sleds  on    Winter   Road   Top   In    Marshall   County, 
Minnesota. 

count,  is  able,  through  carrying  on  this  winter  hauling,  to 
retain  the  best  men  and  promote  efficient  organization.  The 
methods  employed  in  this  winter  road  work  are  described 
by  Mr.  E.  G.  Edwards,  Highway  Engineer,  U.  S.  Bureau  of 
Public  Roads,  in  a  recent  issue  of  "Public  Roads."  to  which 
we  are  indebted  for  the  matter  in  this  article. 

Preparatory  Work  and  Equipment.— For  good  results  prep- 
aration should  be  made  in  the  fall  for  the  winter's  work 
The  pits  should  he  stripped  and  approaches  prepared  before 
the  ground  freezes.  Hauling  should  begin,  where  this  is 
practicable,  as  soon  as  the  ground  freezes,  using  wagons 
until  there  is  enough  snow  for  sleds.  Hauling  should  be  con- 
tinuous, to  maintain  a  solid  roadbed  for  the  sleds,  as  where 
the  snow  is  packed  hard  after  each  fall  the  track  holds  un 
better  during  the  periods  of  thaw. 

As  a  7-yd.  load  of  gravel  weighs  something  over  10  ton.s. 
a  runner  H  in.  wide,  with  a  bearing  length  of  fi  ft.,  or  abou» 
S  ft.  long.  Including  the  rise.  Is  required.  XT'^ing  smaller 
runnels  on  a  well-maintained  snow  road  is  a  mistake,  as  the 
hauling  capacity  of  the  teams  is  materially  reduced. 

Logging  sleds  which  have  been  cut  down  from  a  fi-ft.  S-in. 
to  a  4-ft.  Ci-in.  gage  are  commonly  used.  Mr.  Edwards'  obser- 
vation leads  to  the  belief  that  cutting  down  the  gage  is  a 
mistake.  He  has  observed  logging  teams  hauling  15-ton 
loads  on  6-ft.  S-ln.  gage  sleds  with  less  effort  than  that  rp- 
qulred  to  haul  8  or  9  tons  of  gravel  on  similar  sleds  with 
the  narrow  cage.  This  is  accounted  for  by  the  fact  that 
where  the  wide  gage  is  used  the  track  is  never  cut  up  by 
the  horses'  feet.  It  always  gives  a  smooth,  clean  bearing  on 
the  full  length  of  the  runner,  while  the  horses  cut  up  th^- 
track  for  the  sled  of  the  narrow  gage. 

Icing  the  track  is  practiced  to  some  extent,  f'or  this  pur- 
pose a  tank  mounted  on  a  sled  is  used.  A  properly  regulated 
stream  of  water  Is  allowed  to  run  from  the  rear  of  the  tank 
into  each  of  the  tracks  as  the  team  hauls  it  along  the  road. 
With  the  6-ft.  by  Sin.  gage  very  little  renewal  work  is  re- 
quired, once  the  groove  has  been  well  iced. 
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Thp  boxes  for  hauling  the  gravel  vary  from  4.5  ft  lo  7  ft. 
in  width  and  from  2  ft.  to  •»  ft.  in  depth,  with  a  u.-;ual  length 
of  li:  ft.  The  loose  planks  forming  the  bottom  are  usually 
3  in.  thick  and  from  "  in.  to  S  in.  wide,  the  narrower  planU 
being  easier  to  manipulate  in  dumping.  In  some  cases  it  is 
necessary  to  uncouple  the  sled  and  haul  the  front  and  rear 
sections  out  separately  after  dumping  the  gravel. 

Removing  Snow  with  Blade  Grader.^Where  the  road  has 
been  graded  the  previous  season,  as  is  usually  the  c.ise,  th'> 
snow  is  cleared  away  by  the  use  of  a  blade  grader  and  hand 
shoveling,    for    a    width    ahotit     I    ft.    less    than    the    required 


Gravel    Surfacing    Placed     in    V\^lntcr,    Oconto    County.    Wisconsin. 

width  of  surfacing.  The  full  amount  of  gravel  is  then  de- 
posited and  the  gravel  strip  is  widened  and  shaped  to  the 
proper  cross  section  in  the  spring  after  the  frost  is  out. 

Where  the  frost  goes  out  gradually  the  shoulders  of  the 
road  thaw  out  first.  The  frozen  road  underneath  the  gravel 
thaws  out  more  slowly  and  drains  out  through  the  shoulders. 
This  leaves  the  road  in  good  condition  for  shaping  up  with 
a  road  machine.  In  case  of  warm  rains,  coming  before  the 
road  thaw  out.  however,  the  frost  may'  be  drawn 
from  the  subgrade  under  the  gravel  before  the 
shoulders  thaw  out.  In  this  case  more  time  and  labor  is  re- 
quired to  get  the  road  into  shape.  The  cost  of  shaping  the 
gravel  on  the  road  in  the  spring  averages  about  10  ct.  per 
cubic   yard. 

Where  the  gravel  is  hauled  before  the  grading  is  done  it 
i.s  stock-piled,  usually  at  the  rate  of  S  to  10  piles  per  mile. 
care  being  taken  to  place  the  piles  where  the  gravel  will  be 
easy  of  access  and  not  interfere  with  the  construction  work. 
Rehnndling  from  the  stock  piles  to  the  road  costs  about  S."; 
ci.   per  cubic  yard. 

Cost  of  Loading  and  Hauling. —  Methods  used  for  loadinii 
at  the  pit  are  practically  the  same  as  in  summer.  Hand 
loading,  teams  and  scrapers  with  a  trap  and  elevators  with 
bins  are  commonly  used. 

The  cost  of  loading  runs  from  I'.t  ct.  to  l.'i  ct  per  cubic 
yard.  Spreading  costs  from  10  ct.  to  20  ct.  The  cost  of 
hauling  depends  upon  the  weather  to  a  considerable  extent, 
as  light  loads  must  he  hauled  during  and  for  a  day  or  two 
after  each   stormy   period. 

The  avrage  cost  where  the  haul  is  from  t  to  7  miles 
runs  from  20  ct.  to  30  ct.  per  mile  pt^r  cubic  yard.  These 
prices  arc  based  on  ti  per  day  for  labor  and  'rom  $7.50  to 
?10  per  day  for  man  and  team. 

At  NeillsvlUe.  Clark  County.  Wisconsin,  a  disintegrated 
granite  Is  taken  from  a  quarry  where  some  blasting  is  re- 
quired. Here  the  cost  of  drilling,  blasting,  and  loading  i-; 
ohouf  $1  per  cubic  yard.  The  cost  of  an  average;  5-mile 
haul  to  stock  piles  is  about  ?1.fiO  and  the  cost  of  the  placing 
and  spreading  to  he  done  later  is  estimated  at  40  ct..  mak- 
ing the  total  cost  of  material  in  the  job  $3  per  cubic  yard. 

f):i  Federal-aid  prolect  No.  20.  Goodhue  County,  Minne- 
sota. 4.5  yd.  were  hauled  on  two  wagons,  pulled  by  a  6-horse 
team,  handled  by  one  teamster.     The  cost  of  this  was  9.5  ct. 


per  yard  tor  loading  and  hauling  the  lirst  mile,  and  50  ct. 
per  yard  per  mile  for  additional  haul,  hased  nn  $4.50  per 
day  for  labor  and  $3  per  day  for  teams.  During  the  summer 
it  is  impossible  to  haul  more  than  1.5  yd.  on  a  wagon  due 
to  sandy  roads. 

Hauling  with  Heavy  Trucks  on  Frozen  Roadway. — On  proj- 
ect Xo.  54.  Lac  qui  Parle  County.  Minnesota,  steam  shovel 
outfits  were  used  to  load  gravel  hauled  by  trucks  of  5-yd. 
capacity.  The  roads  were  practically  clear  of  snow  and  the 
hauling  was  done  both  rapidly  and  economically  over  tha 
frozen  earth.  It  would  have  been  impossible  to  use  heavy 
trucks  on  this  work  during  the  summer  months,  and  con- 
siderable lost  time  would  have  been  inevitable  in  using 
teams  and  wagons  or  light  trucks. 

On  project  No.  55.  in  the  same  county,  an  outfit  of  Id  1%- 
yd.  trucks,  with  pneumatic  tires  with  an  average  haul  of  3 
miles,  made  a  very  good  record.  The  loading  was  done  by 
hand  shoveling,  five  extra  shovelers  working  at  the  pit  with 
the  truck  drivers  helping  to  load.  The  drivers  were  paid 
hy  the  yard  according  to  the  length  of  haul,  and  they  aver- 
aged 20  yd.  per  day  on  the  average  haul  of  3  miles.  The 
contract  price  on  both  these  projects  was  95  ct.  for  load- 
ing and  hauling  the  first  mile,  and  48  ct.  per  mile  thereafter. 
Both  of  these  projects  are  in  a  heavy  clay  loam  soil  w-here  it 
is  practically  impossible  to  haul  loads  over  the  dirt  roads 
during  wet  weather. 

In  Marshall  County.  Minnesota,  on  a  section  of  swamp 
road,  the  peat  was  used  to  build  up  the  grade  about  3  ft. 
above  the  swamp.  By  the  use  of  a  disk  harrow  and  a  10- 
ton  roller  the  peat  was  compacted  into  a  fairly  sound  road- 
bed, which  enabled  hauling  by  wagons  in  the  fall  before  tha 
snow  came.  As  soon  as  there  was  enough  snow  the  haul- 
ing was  done  on  sleds,  "'4  yd.  to  the  load,  the  outpul  per 
team  being  more  than  doubled. 

On  Federal-aid  project  No.  12.  in  Minnehaha  County.  South 
Dakota,  gravel  was  hauled  by  mule  teams  and  dump  wagons. 
Twentv  teams  were  used  in  the  hauling  and  they  made  six 
trips  in  a  10-hour  day  on  a  2-mile  haul.  The  loading  wis 
dor.e  through  a  trap,  by  teams  and  fresno  scrapers.  Extra 
teams  were  used  to  double  up  on  hills  between  the  pit  and 
the  road.  This  contractor  had  13  Ford  trucks  with  li4-yd. 
dump  bodies,  which  were  loaded  by  a  steam  shovel  and  as 
there  was  very  little  snow  during  the  winter  of  1919-20  they 
gave  very  satisfactory  service  in  getting  the  gravel  onto 
the  road. 

Advantages  of  Winter  Hpuling. — From  his  observations, 
based  on  work  inspected  and  data  obtained  during  the  win- 
ter of  1919-20.  Mr.  Edwards  concludes  that  winter  hauling 
of   surfacing  materials   offers    substantial    advantages    where 


Sled    Used    in    Winter    Hauling    of    Gravel.      With    This   a    Load  of 

6  Cu.   Yd.   Was  Hauled   by  Two  Teams  71/2   iVIiles  Over 

Grades   Up  to   6   Per  Cent. 

conditions  are  favorable  and  when  properly  planned  and 
handled. 

Where  the  hauling  can  be  done  on  sleds  each  team  can 
haul  at  least  double  the  quantity  possible  on  wagons,  even 
over  roads  where  summer  hauling  on  wagons  is  practicable. 

During  the  summer  and  fall  of  1919  in  western  Minnesot.i 
and  the  Dakotas.  where  gravel  hauling  on  heavy 
trucks  and  with  wagons  of  large  capacity,  drawn  by  tractor.^, 
was  attempted,  serious  damage  to  the  subgrade  and  much 
delay  due  to  rainy  weather  invariably  occurred. 
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On  111'-  •>ih.i  haiiil.  with  the  sub-eruJe  once  shaped  on<I 
froiii!  .-(/iiil  ;h.  li-:ny  truc-ks,  loaded  h\  sieara  shovels.  wer<- 
able  to  opcTiiti'  at  full  capacity  without  hindrance  to  iralflc 
or  damage  to  the  road,  during  the  entire   winter. 

Ill  ;.  .iny  in.stances  the  contractor  is  barely  able  to  flnitih 
th«  .iding  hy  the  lime  for  freezln«  up  in  the  full.  The 
pe«i'  L-raded  road,  unless  the  gravel  surfacinfi  can  be  placed 
dui  •  the  winter,  if  In  poor  conditii'iis  for  trnltlc  In  the 
spri:  -  and  the  maintenance  worii  iilisolulely  necessary  to 
\n\>  'he  dirt  crude  in  shape  for  trailU-  Is  usually  much 
gl»»t.  r  than  is  required  In  malntainini;  and  re-haphiK  th" 
grsvt  1   fiurfaciug  while  It   Is   being  compacted   by  the   traffic. 


Road  Sign  Painting  Week  for  Iowa 
Counties 

A  <  '-operative  road  .sisn  paintins  wiH'k  was  held  July  12 
to  JT  111  practically  every  county  in  Iowa,  inirlng  this  period 
(kf  -'  lies  standard  symbol  and  numbers  were  painted  o:; 
the  nMMiaiy  roads  running  through  various  centers.  The 
■Ute'.-  road  numbering  is  similar  to  that  in  use  in  several 
middle    western    states.      Wisconsin    is    credited    with    belnp 


Number   for    Primary    Road. 

'"•r   marking   turns.     .\s   shown    it    indicates  a    turn    to   the 
rjsht.     Reversid    it    indlcatos   a    turn    to    the    loft. 

the  first  to  adopt  it  and  was  in  turn  followed  bv  Ohio.  MIn- 
iiMota.    Illinois,    Michigan    and    Nebraska.      In    this    system 
»n  important   main  traveled   road   between   important   trans- 
portation centers  is  given  a  designating  number.     Th's  num- 
ber 13   painted   on   telegraph,   telephone   or  specially   erected 
pole*    at    every    intersection,    turn    and    crossroad    between 
these   points,   also   at   times   at   one   or  two   points   between 
cross   roads.     The   traveler  or  anyone  using   the   road,  once 
he  learns  what  route  number  leads  to  his  destination  simply 
'■iws  the  numbers  as  they  appear  from  point  to  point  wlth- 
worrying  about   maps  or  guide  books.    If  road   intersec- 
ts are  properly   marked   so  that  the   routing   is  clear,  he 
uld  have  no  trouble  in  following  the  numbers  to  his  des- 
tlon. 

-1  far  as  possible  numbers  on  important  interstate  routes 

■ugh   Iowa  have  been   given  numbers  corresponding  with 

number   of   the   same    road    in    adjoining   states.      When 

•  a    started    numbering    her    roads    it   was    found    that    th>> 

:"ter8on  Highway  was  No.  1  in  Minnesota.  This  number 
was  assigned  to  the  same  route  in  Iowa.  The  River  to  River 
road  in  Illinois  was  No.  7  and  became  No.  7  in  Iowa.  The 
Rlrer  to  River  road  it  may  be  mentioned  was  the  original 
painted  trail  road.  Its  sign,  the  white  band  on  telegraph  and 
Islrph.  ne  pole?  at  turns  and  cross-roads,  was  painted  en 
Urelv  across  the  state  from  Davenport  to  Council  Rluffs  In 
»»ln::l.'  day  10  years  ago.  The  Blue  Orass  trail  Is  No.  S  In 
both  Illinois  and  Iowa.  The  Red  Ball  Is  No.  40  In  Iowa  and 
Mlnnf.-nia  and  the  North  Iowa  Pike,  now  part  of  the  Nr>- 
flonal  Park?  Highway,  is  No.  19  in  Iowa  and  Wisconsin. 
No.  .".'.1.  a  north  and  south  road  through  Centervllle.  Albla. 
Oskalcosa.  Tama.  Waterloo  and  New  Hampton.  Is  No.  ,=;r» 
•till  in  Minnesota  to  Rochester. 

Thr  primary  road  system  comprises  fi.-l22  miles  of  high 
*»T  selected  froni  the  county  and  township  road  systems. 
^Ih  the  idea  of  developing  a  comprehensive  state  system 
of  hlphways.  Township  and  county  road  systems  are 
pUnn>.|  with  the  idea  of  service  to  individual  township  or 
conaty.  In  the  state  primary  system  county  lines  were  to 
be  largely  lenored  and  a  system  selected  with  the  Idea  of 
service   to  the  entire   state. 

Out  of  l.OfiS  cities,  towns  and  villaee.<:  in  Iowa  556  He  on 


Hie  primary  road  system.  There  are  but  three  towns  of  over 
I.oOu  inhabitants,  all  mining  camp  towns,  that  are  not 
touched  by  the  system.  Tabulations  show  that  S.I  per  cent 
of  the  iMMiulatlon  of  the  state  elth>T  lives  on  the  system  or 
in  towns  touched  b>  the  system,  livery  county  seat  town  1^ 
liiiked  up  with  the  most  direct  route  with  every  other  count./ 
seat  and  the  state  capltol  as  well  as  all  other  important  cen- 
ters. In  general  every  county  has  at  li-ast  one  north  and 
south  .ind  one  east  and  west  roud. 

The  numbers  were  painted  on  the  poles  in  a  uniform  man- 
ner ovi-r  the  entire  state  on  all  routes.  A  yellow  band  wa-t 
iminted  on  the  pole  tirst.  Then  by  means  of  a  stencil,  the 
number  and  words  "Primary  Road"  were  painted  on  in 
Mdck  Thr>  symbol  follows  the  outlines  of  the  State  of  Iowa, 
with  the  word  "Primary"  at  the  top  and  "Road"  at  the  bot- 
tom with  the  number  In  the  center.  The  symbcd  is  10x1.'. 
In  in  sl-ic.  To  show  turns  at  Intersections,  an  arrow,  bent 
to  right  angles,  points  to  either  the  right  or  the  left  turn. 
With  no  arrow  In  sight,  the  driver  will  know  that  his  rout-' 
lies  straight  ahead. 

While  telephone  and  telecrnph  poles  will  be  utilized  at 
the  present,  it  is  Intended  to  adopt  some  standard  form  of 
post  to  act  as  n  permanent  fixture  to  bear  the  symbol  and 
the  number,  also  any  other  directions  which  It  may  be  de- 
sired to  have  placed  on  It.  The  standard  adopted  will  prob- 
ably be  such  that  town  distances  and  other  InfornTatlon 
I  an  '•<•  placed  on  U. 


Pavements  for  Industrial  Housing 
Developments 

In  designing  the  roadwavs  and  sidewalks  for  a  housing 
development  the  conditions  that  have  to  be  taken  under 
consideration  are  some%vhat  different  from  those  found  in 
ordinary  street  work.  How  this  work  was  handled  for  the 
Loveland  Farms  Development  of  the  Youngstown  Sheet  & 
lube  Co.  at  Youngstown,  O..  was  told  by  Morris  Knowie-; 
and  John  M.  Rice,  engineers  for  the  development,  in  a  papoi' 
l>reseiited  at  the  last  annual  convention  of  the  American 
Society  of  Municipal  Improvements.  The  notes  following 
are  abstracted  from  the  paper. 

The  Loveland  Farms  development  comprises  a  triangular 
area  of  220  acres  Just  within  the  corporate  limits  of  Youngs- 
town Adjacent  developments  had  been  platted  on  the  rec- 
tangular plan,  which  requires  a  similar  arrangement  for 
the  adjoining  portions  of  Loveland  Farms.  However,  the 
topography  of  the  site  is  unsuited  to  this  method  of  subdi- 
vision. Economy  of  earthwork  and  desirable  appearance 
are  both  obtained,  in  this  Instance  by  permitting  streets  to 
follow  the  natural  contours,  which  are  approximately  arcs 
or  circles  about  the  summit,  or  southwestern  corner  of  th" 
tract,  as  a  center.  The  final  street  plan  meets  these  condi- 
tions In  a  pleasing  manner  and  skilfully  joins  the  curved 
streets  of  the  Interior  with  the  rectangular  arrangement  at 
the  boundary.  Interesting  features  of  this  plan  are  the  pro- 
vision for  a  business  and  community  center  near  the  sum- 
mit mentioned,  the  attractive  development  of  a  curved  street 
plan  and  the  reservation  of  spots  of  natural  beauty  for  park 
purposes.  The  curi-ed  streets,  together  with  the  use  of  park 
spaces  at  various  street  Intersections.  alTord  a  most  de- 
sirable appearance  and  contribute  materially  to  attractive 
settings   for  dwellings. 

The  entire  tract  contains  approximately  40.000  lin  ft.  of 
street,  of  which  some  31. nun  ft.  or  07  per  cent  of  the  total, 
ere  curved.  The  net  area  of  saleable  land  Is  lofi  acres,  or 
71  per  cent  of  the  entire  tract,  which  Is  divided  Into  approxi- 
mately l.fino  lots,  giving  an  average  area  of  0.15  acre  per 
lot.  Parks  and  streets  compose  .=>  per  cent  and  24  per  cent, 
respectlrely.  of  the  total  area.  Lot  frontages  vary  consid- 
erably with  location,  the  minimum  being  42  ft.  The  com- 
pany has  constructed  some  400  houses  and  bar,  approved 
comprehensive  plans  for  future  extensions  of  this  work. 

Design  of  Roadways. — In  connection  with  the  design  of 
the  roadway  system,  the  subjects  requiring  careful  consid- 
eration were  the  governing  dimensions  of  street  cross-sec- 
t'liiii  .Hid  the  choice  of  types  of  pavement.  In  all  cases  the 
^minatlon  was  based  on  effect  desired  or  on  funda- 
I  rvlces   to   be   performed.      In   considerine   the   gov- 
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eriung  widths  of  street  cross-sections,  it  was  deemed  esseu-  signing  numerical  values,  or  weights,  to  the  various  desired 

tial    that   streets    should    have   an   attractive    appearance,    in  qualities   of  service.     Table  I  indicates   the  weight  assigned 

keeping  with  the  surroundings,  without  the  use  of  expensive  to    these    various    qualities    by    several    authorities    and    the 

methods  of  securing  desirable  results.     A  prominent  featuro  weight   assigned   to   these  qualities   for  Loveland   Farm  con- 

of    the    Loveland    Farms    development    is    the    provision    of  ditions. 

ample   space   around   dwellings,   as   shown   in   the   ample  lot-  Table  II  gives  a  summation   of  these  various   weights  for 

frontages    and    the    distance    between    the    building   and    the  the  types  of  pavement  considered,  and  therefore  a  numerical 

property  line.     It  was  believed  that  this  spacious  impression  index  of  the  desirability  of  the  various  types  for  the  particu- 

should   be   consistently   carried   out   within   the   street   areas.  lar  local  conditions.     It  will   be  noted   that  cement  concrete 

This  does  not  mean,  however,  that  sidewalks  of  extra  width  approaches    most    closely    to    the    ideal    pavement    for   most 

should  be  used,  but  rather  that  the  effect  of  spacious  lawn?  thoroughfares    and    minor    streets,    followed    by    bituminous 

should  be  aided  by  provision  of  lawn  spaces  of  ample  width  concrete,   brick,   bituminous  macadam   and   waterbound   mac- 

between    sidewalk   and    curb.     Sidewalks   and    paving   width?  adam   in   the   order   named.     The   cement-concrete   pavement 

should   be  chosen  with  reference  to  the  traffic  requirements  is  further  recommended   by  the  fact  that  it  can  be  made  to 

of   the    particular   street    in    question,    both   appearance    and  serve  at  any  time  as  the  foundation  for  a  bituminous  wear- 

economy    being    served    in    residential    streets    by   the    adop-  ing  surface. 

tlon  of  minimum  widths  which  provide  proper  service.  In  the  selection  of  pavements  for  the  various  streets  ol 
Within  the  limits  of  the  city  of  Youngstown.  streets  have  Loveland  Farms,  the  conclusions  as  shown  in  Table  II  were 
a  minimum  width  between  property  lines  of  50  ft.  which,  modified  in  the  following  manner.  The  main  traffic  streets 
In  minor  residential  districts,  is  considered  wider  than  neces-  were  provided  with  a  bituminous  concrete  pavement  for  the 
sar>".  At  Loveland  Farms,  however,  these  restrictions  do  reason  that  this  type  is  nearly  as  high  in  index  value  as 
not  apply.  It  is  necessary,  however,  that  proper  provision  cement-concrete,  while  presenting  a  more  desirable  appear- 
be  made  for  main  traffic  streets  to  the  satisfaction  of  the  ance,  and  being  well  adapted  to  fast-moving  traffic,  On  var 
Plattmg  Commissioner  of  the  city.  A  consideration  of  ad-  ious  minor  streets  cement-concrete  was  extensivelv  used, 
jacent  territory  indicated  that  there  would  be  no  traffic  of  While  the  general  use  of  plain  cement  pavement  has  not 
app^c-able  volume  passing  through  the  tract.  To  the  west  been  entirely  satisfactory  in  all  cases,  the  excellent  results 
of  Pine  Hollow,  a  natural  park  interposes  a  barrier  to  east  obtained  in  many  localities  indicate  that  sufficient  care  in 
and  west  traffic,  which  is  expected  to  be  permanent,  while  construction  will  result  in  safisfactov  pavement.  While  niac- 
in the  north  and  south  direction  the  boundary  streets  of  adam  pavem.ents  are  not  favored  for  heavy  traffic,  particu- 
Ixiveland  Road  and  Poland  Ave.  afford  ample  provision  for  larlv  in  localities,  such  as  this,  which  have  clav  subsoil  it 
future  conditions.  Accordingly,  the  widths  of  streets  were  was  felt  that  bituminous  macadam  afforded  a  desirable  pave- 
designed  to  permit  proper  access  between   the  central  busi-  ment  for  certain  light  traffic  streets. 

ness  districts  and  the  various  portions  of  the  tract,  together  On    the   steep   grades  near  Poland  Ave.,  brick   and   water- 

-with   provision    for   light   vehicle   traffic   from   adjacent   com-  hound    macadam    are    the   onlv   pavements   which    were   con- 

munitles.^    After      careful     consideration,      standard      street  sidered  as  giving  a  satisfactory  foot-hold  for  horses.     Brick 

ado  t^d°"           "^   ^""^    ^^    "'    ''^'^'*'*'"    property    lines    were  has    accordingly    been    recommended    on    the    streets    which 

atiop  e  .                                                                                       .  .^^.j]]    j^p    .subjected    to    the   heavier    traffic,    while    waterboimd 

Kavement    Widths.— Experience    with    various    similar    de-  macadam   is   used   on   the   smaller   streets   where   the   trafflc 

\eiopments  has  indicated  that  purely  residential  streets  can  requirements   will   not  warrant   an   expensive   pavement.    \ti 

oe  well  sen-ed  by  a   lesser  width   of  pavement  than  is  cus-  addition,    water-bound    macadam    was    selected    for    various 

totnary    >n   usual    practice.     A    study   of   the   traffic    require-  other  minor  streets  which   will   carrv  onlv  the  lightest  resi- 

ments   of  this   district   finally   led   to   a   conclusion    that   the  dential   traffic. 

pavement    widths    measured    between    faces    of    curbs    could  

be  taken  as  18.  24  and  32  ft.,  respectively,  for  the  40.  .50  and  Paris    to    Municipalize    Street   Car    Lines.— According  to   a 

«    ct       ,,    ^'"e^all^s   ^vere  given  4-ft.   widths  on  the  40-  press  report,  the  department  of  the  Seine,  which  is  Paris  and 

orhAr         f        ''''^^^^^^y   importance   and   .5-ft.   widths   in   all  its   suburbs,   beginning   next   vear  will   take  over  all   surface 

edge   1    ft    hT'.         f  ^"'*'^'^"*^   ^■^'■'^   'P\&ceA   with    the    inner  transportation   lines.     Payment   is   to  be  made   in   thirtv   an- 

for    fh           ^'^""''^   '""om    the    property   line,    which    provided  '^ual  installments  now^  fixed  at  nearly  40,000,000  francs  each, 

anrt    "^^^'■'"'!°    -streets    a    parking    strip    between    sidewalk  There  are  117  street  car  and  forty-four  autobus  lines  operat- 

ann  euro  \arying  in  width  from  .^,%  to  714  ft.  ing   2..540   cars   and    busses.     The   companies   are   capitalized 

the  ivn""^   f"      **'^*'"9    """yP^   °^    Pavement.— In    considering  for    .$420,900,000    francs.     The    city    and    the    department    for- 

of   «     f     ■      '^''^'^'"®"'   *°  ^^  constructed,  various  characters  luerly  operated   the  surface   transportation   svstems,   but   the 

sunacing  were  compared   with   an   ideal   material  by   as-  franchises   were   given   to  corporations   that   have   evolved  a   1 

TAp.LK  i-RrrL.vTiVE  VALfES  OF  THE  v.\RioTT<;  r>T-AT  tTTirc  i^uzzling  network  of  lines,  but  few  of  which  give  transfers.    J 

OF  .AX   rDEAL  PA^^5.\lENT.           "-iL Ai^i  i  ii!..s  rpj,p  j^.^  subway  companies  are  not  involved  in  the  deal. 

o     i:r                                     '      Knowles    for  

_;  J;'"                                          Loveland  490.000  Motor  Vehicles  in  Illinois.— Records  from  the  office 

^t^B                                       I           '''  of  the  secret.Try  of  state  of  Illinois  on  June  15.  show  in  1111- 

Qii.-ility.                   '"Ib^                             i         "  "o's   "P   t"   'hat    date.    435.fiS9    pleasure    car   licenses.    54.380 

•/.%,Jr,       §          ^          S         c  .       t.2  trucks,    5,72"    dealers.    7.fi30    motorcvcles.    177    tractors,    with 

..i|t      I         i?          ?         II       S2  *''*^'  ^^^^  "'  $5  240.258.     The  total  number  of  truck  and  pas- 

•-     ■         ,                              ~'^'\l~      ti         ^r         "^        ^"2      ^'^  senger  car  registrations  for  all  of  last  year  was  47S.014.    For 

—  ■..'.'.'.'.'.'.". ".'.'.     21         21         '^         ii         \\         21  ^^'^^   "^^"   ''^'^  ^   year,  the  1020  registrations  of  trucks  alA 

■nnintenancc jo         10         20         7.          J.i         „  passenger  cars  is  490.07S—a  gain  of  11.464.    The  total  amoiflrt 

'v.:.:;;;:;;:;    n         M         \l         '''-         \l         \l  of  monev  collected  in  imo  was  $3,202,176.  as  against  $5,240,- 

,,,,.""    ;           "           s          ■?           7           5  25S  for  the  six  months  of  1920. 

'  ''>     -I  ..  15  .  S  ? 

•  ss    '^            ^  

f.  vr,r.,t.ioneM7o'Vravo?:;'     'j          '|         "         ^6         10           7  Ro:i'l    Building    in    Kanses.— At    the   present   time    25   conn- 
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Necessary  Steps  for  Development 

of  Comprehensive  Street 

Improvement  Plan 

In  an  artlcli'   in   u  iccont   issue  oi  ili.'  ('.iriii-ll  Civil   Engi- 
neer,  Mr.   James   \V.   Kouth,   Director  of   the   Bureau   of   Mu- 
nicipal   Research    of   Rochester.   N.    Y.,    sugKesteU    the   steps 
r^eces^■ary    in    the   preparation    of   a    comprehenslv.^ 
velopnicnt   program    involvinK   paving   and   repaying 
-lr«-i       ■•xtendinK    sewers,    water   mains    and    other    utilities 
tod    it'  ■••lopinfc    boulevard    systems    lo    provide    convenient 
lCMs.'<   to  parl<s.     The  following   Is  taken   from  his  article: 
Ways  of  Approaching  Problem. — There  are  two  ways  In 
h  this   problem    may   he  approached.     The   most   obvious 
mid  the  way  in  which  similar  problems  generally  have 
roached    in    the    past,    would    be    simply    to    list    the 
.   need  of  paving  and   repaving  and   to  decide  arbi- 
trarily   "II   the   type   of   pavement   surface   to  be   provided   in 
(•eb   •■  ISO.     The   pavements   then   would   be   constructed    uc- 
cordlnL.-    to    general    local    practice,    probably    with    a    singi'' 
iUcdard  of  construction  throughout  and  for  all  streets.    Only 
the  type  of  surface  might   vary  from  one  street  to  another, 
ind  that  but  little.     The  paving  program  would  consist  then 
of  this  list   of  streets  arranged   in   the  tentative  order 
^  hich  the  work  would  be  done.     Such  a  program  would 
iniple  to  prepare,  uneconomical  to  follow  and  Inadequate 
;.?et  the  needs  of  the  city. 

;e  preferred  way  of  handling  the  problem  would  be  to 
U..-1-  the  program  on  a  scientific  study  of  conditions  to  b.' 
met;  to  design  each  pavement  as  a  structure  suitable  to 
•erre  economically  the  purpose  for  which  It  is  intended,  and 
to  develop  the  street  system  not  as  chance  has  made  it  but 
IS  utility  would  direct. 

Street  System  Most  Important  of  City's  Transportation 
Facilities. —  Especially  where  motor  trucking  plays  a  par- 
ticularly Important  part  in  handling  both  the  incoming  ma- 
trrials  and  the  outgoing  products  of  local  industry,  the  street 
•ystem  should  be  developed  to  meet  the  needs  of  industry, 
•a  well  as  the  general  public,  in  the  most  suitable  and  eco- 
nomic way.  Important  factors  to  consider  are  the  shortness 
of  routes  between  local  shipping  points,  and  the  ability  of 
paremonts  built  on  such  routes  to  stand  up  under  the  traffic 
cnndilions  imposed  upon  them.  Both  factors  may  be  sub- 
dlTided.  and  both  require  careful  scientific  analysis  and 
itDdy. 

It  seems  trite  to  state  that  the  purpose  of  a  street  system 
Is  to  provide  ready  means  of  transportation  and   communi- 
cation  between   different   points   in   the   city,   as   well   as  en- 
■"~rice   to  the  city   from   the  surrounding  country.     But   the 
'  ut   of   most    street   systems   plainly    indicates    that    little 
light   was   given   this   purpose   in   the   original   platting  of 
streets.     Moreover,   the   purpose    includes,    by    inference 
least,  not  only  that  the  direction  of  the  main  streets  shall 
such  as  to  provide  the  shortest   possible  routes  between 
■    two  (riven  points  of  importance,  but  that  the  routes  so 
ided    shall   be   passable   and   attractive   to   traffic.     This 
■  .ins  that  layout  and  type  of  construction  must  be  consld- 
•  red    together. 

'r.  order  that  the  purpose  of  the  street  system  may  be  fu!- 
■d  it  Is  essential  that  the  points  between  which  short. 
•  r-'ct.  passable  routes  are  required  shall  be  known.  This 
information  can  be  had  in  two  ways.  If  the  street  system 
Is  to  be  laid  out  in  undeveloped  territory,  as  In  a  new  city 
or  town,  the  future  location  of  important  industrial,  com- 
mwcl.-'.;  and  social  centers  can  arbitrarily  be  decided  upoT> 
la  advance.  But  if  the  street  system  is  to  be  developed  to 
meet  the  needs  of  an  older  and  well  built  up  territory,  th" 
actqal  location  of  established  industrial,  commercial  and  so- 
cial centers  must  be  determined  and  the  street  system  Im- 
froTed  and  developed   in   accordance  therewith. 

Importance  of  Direct  Passable  Routes  Between  Local  Ship- 
ping Points. — To  the  business  man  the  cost  of  local  trans- 
portation by  team  or  motor  truck  Is  a  considerable  Item  both 
for  Incoming  materials  and  outgoing  products.  This  cost 
ol  motor  trucking  will  range  from  10  to  15  ct.  per  ton-mile 
on  well  paved  streets  to  30  to  P.n  ct.  per  ton-mile  on  un- 
Pftved  or  poorly  maintained  streets.  If  long  detours  are 
necessa-y  because  of  poor  pavements  or  traffic  congestion 
|0r  lack  of  direct  routes,  the  cost  mounts  In  proportion. 
Drivers  of  motor  trucks  will  go  considerable  distances  out 


ot  their  way  to  avoid  rough  pavemeut.s  or  unpaved  street;- 
Any  delays  caused  b\  iraHic  blocks,  or  slackening  of  speed 
ijclov.  the  normal  because  of  poor  puvenients,  directly  affect 
the  cost  of  transportation.  Therefore,  apart  from  the  niu;- 
tcr  of  convenience,  it  is  a  matter  of  dollars  and  cents  to  u 
lily's  Industry  to  provide  direct  passable  routes  between 
loc:;l  shipping  points. 

The  solution  of  this  problem  nutans  the  laying  out  of  a 
system  of  main  and  Intermediate  thoroiighfares  in  accord- 
ance not  always  with  pre.--eni  tralllo  channels,  but  with  the 
ioc.vkn  of  what  may  be  called  local  terminals.  Traffic  will 
follow  the  shortest  route  If  that  route  Is  made  attractive 
b.v  being  smoothly  and  substantially  paved  and  by  belni; 
"Kept  free  from  traffic  obstructions  and  holdups  which 
.ccur  on  narrow,  poorly  designed  streets.  Moreover, 
u'lich  oxpr-nse  for  snow  removal  in  winter  can  be  avoided 
•nd  traffic  will  be  more  adequately  cared  for  by  concen 
tr.'-liiK  attention  upon  a  comparatively  few  main  thov- 
r.uphfares  Instead  of  attempting  to  keep  all  streets  open 
nt  all  times. 

Zoning  and  Street  Layout. — .\notber  thought  enters  here, 
and  that  is  llie  imporlaiice  of  contn)lling  the  direction  of 
the  future  industrial  growth  of  a  city.  It  is  costly  enough 
lo  design  and  construct  a  system  of  thoroughfares  lo  meet 
existing  conditions  without  contemplating  the  possibility 
of  nnvogvlated  industrial  building  making  necessary  changes 
In  the  system  within  the  next  few  years.  A  mile  of  asphalt 
pavement  50  ft.  in  width  would  cost,  on  a  pre-war  basis, 
about  $.=><1.000.  No  more  of  such  pavements  than  are  abso- 
hi'.ejy  recessary  should  be  built. 

The  existence  of  a  well  laid  out  street  system  will.  In  it- 
self, lend  to  direct  industrial  growth  as  It  should  go,  but  It 
i.s  wiser  to  provide  governmental  regulation  of  building  (zon- 
i'-.g  restrictions')  than  to  chance  the  future  without  such  con- 
trol. Hence  the  problem  of  zoning  is  closely  related  to  the 
PK.bi.'in  of  street  layout.  Much  the  same  physical  data 
ir.usf  be  considered  in  both  problems,  and  the  fitness  of  the 
siilution  of  each  is  dependent  upon  the  other.  Both  must 
recognize  not  only  the  present  location  of  industries  bu' 
also  peculiar  advantages  of  site,  such  as  convenience  of 
rail  i;iul  water  transportation  facilities,  which  will  tend  to 
attract  future  industrial  development  in  certain  directions. 
In  this  connection  it  should  be  held  in  mind  that  the  de- 
velopment of  a  system  of  main  thoroughfares,  including  the 
wid.'iiing.  straightening  and  paving  of  existing  streets,  would 
g'eatly  increase  the  value  of  property  abutting  on  such 
thoroughfares.  The  increase  in  property  value  and  iitility 
would  be  enhanced  still  more  by  proper  zoning  and  building 
repiilalioii 

Elements  Entering  Into  Street  Design. — Without  going 
deeply  Into  details,  it  is  believed  that  certain  elements  en- 
tering into  street  design  should  be  held  in  mind  In  order 
that  the  relation  between  layout  and  design  may  be  evident. 
Almost  anyone  can  "design"  a  pavement  according  to  so- 
called  "standards."  Such  "design."  however,  hardly  war- 
rants the  naming.  It  Is  guess  work,  pure  and  simple,  and 
is  responsible  for  much  unnecessary  expenditure  of  money 
both  in  original  construction  and  in  continual  maintenance. 
Highway  engineering  may  not  be  an  exact  science,  but  at 
least  It  should  approsch  the  scientific.  It  Is  not  scientific  to 
build  the  same  kind  of  pavement  on  residential,  business 
and  Industrial  streets,  as  is  done  in  many  cities.  A  pavement 
is  not  merely  a  wearing  surface.  The  wearing  surface  takes 
the  wear,  wears  out,  and  must  be  replaced. 

If  the  pavement  Itself  has  been  designed  properly  and 
constructed  carefiilly.  It  should  be  possible  to  resurface  It 
repeatedly  without  rebuilding  the  entire  structure.  Who 
would  consider  a  bridge  properly  designed  and  built  if  the 
useful  life  were  only  the  life  of  its  floor. 

Pavements  must  be  designed  In  accordance  with  the  traffic, 
or  rather  In  accordance  with  the  local  weights  they  have 
to  bear.  Therefore,  it  is  necessary  to  know  these  loads' 
weights,  and  they  can  be  determined  only  through  knowl- 
edge of  the  kind  of  vehicles  and  the  weight  of  the  loads  to 
be  hauled  over  the  pavements.  For  purposes  of  structural 
de.eign  it  is  not  so  necessary  to  know  the  exact  annual  ton- 
nage to  he  hauled  over  a  pavement  as  it  Is  to  know  the  max- 
imum live  load  weights  to  be  hauled  over  It  and  the  frequency 
with  which  such  loads  must  be  borne.  The  pavement  should 
be  designed  for  this  maximum  weight  and  intensity  of  traffic, 
to  withstand  Impact  and  with  an  adequate  factor  of  safety. 
The   width   of  a  street  also  must   be   regulated   according 
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to  the  amount  and  kind  of  traffic  to  be  borne.  It  frequently 
is  found  that  some  of  the  heaviest  traffic  streets  are  alto- 
gether too  narrow  tor  best  utility.  Moreover,  some  of  these 
streets  rightfully  should  not  carry  such  heavy  tratlic  because 
they  do  not  provide  the  shortest  and  most  direct  routes  be- 
tween shipping  points.  This  condition  can  be  corrected 
by  ascertaining  the  location  of  these  shipping  points  and 
by  laying  out  a  system  of  heavy  traffic  thoroughfares  to 
serve  them. 

It  would  be  an  ill-advised  expenditure  of  money  to  pave 
or  repave.  or  even  to  resurface,  all  streets  now  bearing 
heavy  traffic  with  the  idea  that  they  will  continue  to  carry 
it,  without  first  studying  their  location  in  relation  to  local 
terminal  points.  It  also  would  be  ill-advised  to  improve 
streets  which  are  too  narrow  for  heavy  traffic  if  they  prop- 
erly are  main  thoroughfares,  witht)Ut  first  widening  the 
paved  area  sufficiently  to  carry  that  traffic  easily  and  with- 
out congestion. 

.-Vnother  factor  to  be  considered  in  designing  pavement 
widths  is  the  need  for  parking  space  for  automobiles  and 
other  vehicles.  It  is  believed,  however,  that  the  parking 
problem  is  partly  one  of  police  control.  Proper  design  of 
the  street  system  should  provide  parking  .s^pace.  preferably 
on  streets  adjacent  to  main  thoroughfares,  and  suitable  ordi- 
nances and  police  control  should  ensure  its  proper  use. 

Control  of  Use  of  Streets.— At  this  point  it  is  desired  to 
digress  slightly  from  the  subject  of  pavement  design  to  em- 
phasize the  impoilance  of  proper  regulatory  laws  and  po- 
lice control  over  the  use  of  streets. 

As  stated  in  foregoing,  a  main  thoroughfare  must  be  de- 
signed for  heaw  load  weights,  for  intensity  of  heavy  traffic 
and  for  impact  from  heavy  loads.  It  would  not  be  econom- 
ical to  design  and  build  all  pavements  within  the  city  to 
withstand  the  effects  of  unusually  heavy  loads  being  hauled 
over  them.  The  point  may  be  made  that  if  this  is  true,  resi- 
dential and  other  light  traffic  streets  must  be  in  danger  of 
destruction  whenever  heavy  loads  of  building  materials,  coal 
or  machinery  are  hauled  over  them.  To  a  certain  exten' 
this  is  true.  If  such  streets  were  economically  designee', 
with  foundations  of  less  thickness  than  the  customary  (i 
in.,  etc..  it  would  be  more  true.  Hence,  if  a  street  system 
is  to  be  designed  and  built  economically,  as  few  street  sys- 
tems have  been,  certain  regulations  governing  the  use  of 
the  streets  are  imperative.  Load."  weighing  more  than  t 
specified  maximum,  made  high  enough  to  allow  coal  to  be 
hauled  to  residences,  should  be  restricted  to  streets  designed 
for  their  use.  Occasional  loads  of  this  kind  should  be  routed 
by  the  street  department;  regular  traffic  should  be  required 
to  use  heavy  traffic  streets. 

Moreover,  attention  is  beginning  to  be  given  to  the  need 
for  certain  streets  for  slow  moving  and  other  parallel  streets 
for  fast  moving  traffic.  This  point  should  be  given  careful 
study  in  laying  out  and  designing  a  street  system.  It  may 
prove  more  economical  to  build  two  streets  for  different 
classes  of  traffic,  than  one  street  for  both.  If  this  is  true. 
traffic  regulations  would  have  to  be  prepared  and  enforced 
to  ensure  proper  usage  of  the  street  system  in  this  respect 
also.  Thus  it  seoms  that  traffic  regulations  and  street  de- 
sign  are   closely   rotated. 

Character  of  Pavement  Surface. — Other  points  that  should 
be  considered  in  designing  streets  are  the  character  of  the 
pavement  surface  itself  and  the  location  of  subsurface  struc- 
tures. With  the  rapid  increase  in  motor  traffic,  smoothness 
Is  becoming  more  than  ever  desirable  in  a  pavement  sur- 
face. The  degree  of  smoothness  has  a  direct  effect  upon  the 
cost  of  transportation  (because  of  the  increase  of  tractive 
effort  and  of  maintenance  cost  of  vehicles  and  the  neces- 
sarilv  reduced  speeds  of  vehicles  when  operated  (?n  rough 
pavements),  and  the  cost  of  cleaning  and  snow  removal 
Tn  our  northern  states  the  latter  is  especially  important. 
Streets  must  be  kept  open  to  traffic  throughout  the  winter. 
Methods  can  be  employed  rapidly  and  economically  to  re- 
move snow  from  smooth  pavements,  which  cannot  be  used 
on  rough   pavements. 

The  less  noticeable  but  equally  important  and  more  costly 
work  of  street  cleaning  which  must  be  carried  on  through 
eight  or  nine  months  of  the  year  can  also  be  done  much 
more  effectively  and  at  considerable  less  cost  when  the 
streets  are  well  paved,  smooth  and  properly  maintained. 
These  facta  explain  in  part  the  tendency  to  use  more  bitu- 
minous surface  pavements  than  formerly.  Wherever  this 
type  of  pavement  Is  used,  however,  in  a  street  carying  heavy 


traffic    economy   demands   that    a   specially   designed    founda- 
tion be  built. 

The  location  of  substructures  has  an  important  bearin;; 
on  the  problem  of  street  layout  and  design.  It  has  been 
shown  that  a  system  of  main  thoroughfares  paved  with 
properly  designed  and  constructed  pavements  would  be  an 
economic  asset  to  any  city.  But  if  pavements  are  to  be  built 
to  withstand  extreme  traffic  conditions,  they  are  bound  to 
be  costly.  Therefore  to  allow  public  utility  corporations 
and  the  city's  water  and  sewer  bureaus  to  cut  into  such 
pavements  repeatedly  is  a  practice  that  should  be  avoided 
if  possible.  Each  pavement  cut  means  a  break  in  the  foun- 
dation— the  real  pavement — which  cannot  be  repaired. 
There  is  no  after  construction  factor  which  reduces  the 
effective  life  of  a  pavement  to  a  greater  degree  than  pave- 
ment cuts.  They  can  be  avoided  by  placing  all  substructures, 
in  especially  constructed  galleries  or  elsewhere  outside  of' 
the  paved  area  of  the  street.  This  practice  should  be  fol- 
lowed   wherever    expensive   pavements    are   constructed. 


The  Economic  Balance  of  1920* 

Uy  K.  LEE  HYDER. 
Considerable  interest  has  been  aroused  throughout  the 
office  in  an  article  written  by  Mr.  Halbert  P.  Gillette  in  the 
April  7  issue  of  Engineering  and  Contracting.  This  article 
appeared  under  the  following  title:  "Quantitative  Analysis 
of  All  Factors  That  Affect  Average  Prices  and  a  Forraul-> 
for   Predicting  Price   Changes." 

The  title  Itself  is  staggering  in  its  apparent  magnitude 
and  creates  immediate  interest  to  the  appraiser.  The  writer 
hss  studied  this  elaborate  analysis  with  interest  and  at- 
tempted to  digest  and  understand  it.  with  more  or  less  su. 
cess.  It  would  be  beyond  the  scope  of  this  review  to  givt- 
a.iy  details  of  Mr.  Gillette's  methods  of  arriving  at  his 
formula,  but  a  short  reference  to  his  various  factors  will 
bo  sufficient  and  any  one  interested  will  or  can  go  into  thto 
article   at   greater  length.  ' 

Uy  a  very  exhaustive  series  of  steps  Mr.  Gillette  shoifs 
liiai  all  factors  affecting  average  prices  may  be  analysed 
and  placed  in  a  formula  capable  of  giving  accurate  results, 
\alues  of  which  factors  are  at  all  times  available  from  re- 
liible   statistics. 

Expressed  verbally  the  formula  he  uses  is:  The  whole- 
sale index  price  for  any  given  year  varies  directly  with  th" 
total  amount  of  currency  in  circulation  and  with  the  aver 
a.?,e  nuiuber  of  times  it  is  turned  over  annually,  but  it  varl"^ 
inversely  with  the  total  population  and  the  per  capital  effi- 
ciency of  production. 

Expressing  this  as  a  mathematical  formula,  we  have: 
KX  MX  V 

W  = 

P  y  E 
W  ftands  for  the  index  price  for  any  given  year. 
K   stands  for  a   constant  quantity   that  depends   upon   the 
index   jirice  scale  and   upon   the  year  selected   as  a   base  of 
100  per  cent  for  E.     K  is  shown  to  equal  %■ 

M  stand.'!  for  total  money  or  "currency  in  circulation"  in 
the  U.  S.  as  of  July  1  of  the  given  year. 

V  stands  for  relative  rapiditv  of  money  turnover  (or  "ve- 
Unity  of  civci'U-fioD") : 

P  stands  for  total  populatio.i  of  the  I'nited  States  for  tlie 
given  year. 

E  stand?  for  per  capita  productive  efficienc>.  (By  ncr  lap- 
ita  efficiency  is  meant  the  ratio  of  total  production  to  total 
population  and  has  no  direct  he.iring  on  the  individual  eW- 
ciency  of  the  worker.) 

Taking  up  these  factors  in  ttirn.  Mr.  Gillette  develops,  by 
analytical  methods,  statistics  from  various  sources  and 
proves  that  they  actually  hold  the  relative  place  as  given 
them  in  the  formula.  He  finds  for  example,  that  the  total 
quantity  of  money  "M"  in  the  country  today  is  considerable 
in  excess  of  the  amount  in  191. I.  This  causes  "W"  to  In- 
crease in  direct  proportion  to  the  increase  in  money.  He 
also  deduces  that  "V,"  has  rapidly  increased  In  the  last  sev- 
eral  years,  again   tending  to   increase   "W." 

The  factor  "P"  increases  at  a  fairly  uniform  rate  of  1% 
per  cent  per  year,  causing  a  like  reduction  in  "W."  The 
factor    "E."    Mr.    Gillette    claims,   has    remained    practically 


•From   the  .Tuly  "The   Ameriran   Appraisal  News,"   a  publication 
of  Uie  .\mcTloan  .Appraisal  Club.  Milwaukee. 
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constant  from  ISuS  to  laiO.  but  doubltil  trom  1869  to  1904. 
Por  e.vampl<».  Mr.  Gillette  states  that  thtre  has  been  no 
lowering  of  the  per  capita  efficiency  following  the  war,  eyen 
though  there  may  be  a  great  drop  In  inaividiml  efficiency. 
Thto  Is  accounted  tor  largely  by  the  inclusion  of  u  greater 
Mrc'*nt;iKO   of    the    population   as    prv)ducers   or   worlcers. 

To  ~;;riiniarize  the  results  that  Mr.  ("lilUnte  shows  when 
applyiii^;  his  formula  to  present  condition  we  find  that: 
first,  there  is  no  immediate  prospi-ot  of  the  reduction  of 
••)(,"  in  fact,  we  can  expect  about  s  per  cent  Increase,  due 
to  Of  Kold  shipments  from  Europe,  which  are  expected  the 
latter  part  ot  the  present  year.  Second,  we  can  look  for- 
ward to  no  more   than   the  normal   p^r   cent   of   Increase   in 

popu' "     ■<  hich   in   itself   will   have  a   very   small   bearing 

on  '  for  several  years.     Thlnl.  we  can  expect  verv 

lltlir  .;;w  ..^e  in  the  factor  •"£."  This  then  leaves  but  the 
Blnsle  factor  "V"  from  which  we  can  expect  any  material 
decr«»-»'  in  prices. 

Should  it  be  possible  to  return  to  pre-war  conditions  the 
factor  V"  would  only  decrease  approximately  20  per  cent. 
U  would   then  appear  that  in  the   next   two  or  three  year?, 


The    Economic    Balance   of    1920. 


the  most  we  can  expect  Is  a  20  per  cent  reduction  in  the 
Index  price,  offset  by  an  8  per  cent  increase,  due  to  increase 
of  "M." 

A  study  made  of  the  conditions  existing  in  all  years  from 
ISO  to  1920,  and  the  formula  worked  out  and  checked 
agtin.sl  the  actual  index  price  existing  at  the  respective 
dates,  proved  to  check  to  a  close  percentage.  "The  formula 
a»  a  formula  seems  to  work."  but  as  is  often  the  case  figures 
may  be  made  to  do  almost  anything  by  a  clever  statistician. 
H  Is,  however,  in  itself  a  most  interesting  addition  to  eco- 
nomical  science. 

The  application  of  this  formula  to  our  own  or  any  other 
individual  business  would  probably  be  of  doubtful  value. 
We  could  not.  for  instance,  determine  definitely  the  trend 
of  construction  costs  of  any  individual  Item  or  of  all  costs 
in  onr  location:  the  weighted  index  price  of  all  commodities 
for  the  entire  country  being  the  only  result  that  Mr.  Gil- 
lette attempts  to  obtain. 

ALso  to  predict  any  great  distance  In  the  future  on  the 
••timp'ions  would  be  of  doubtful  accuracy,  owing  to  the 
sstrnre  difficulty  to  foretell  economic  conditions,  particularly 
In  regard  to  the  rate  of  turnover  of  money.  There  is  no 
doobt  that  some  check  could  be  kept  considerably  In  ad- 
"Mce  as  to  what  the  next  few  months  might  foretell,  but 
this  rate  of  turnover  depends  largely  upon  policies  of  the 
financial  Interests  who  so  largely  direct  the  credit  and  hence 
the  production  and  sale  of  commodities. 

It  Is  quite  possible,  however,  that  If  this  formula  has  any 
t**!  value  outside  of  a  statistical  one.  It  would  be  In  a  busl- 
"•w  such  as  ours  where  we  depend  not  on  any  one  line  of 
prodnction.  but  draw  largely  from  all  lines  and  throughout 
all  sections  of  the  country.  Our  business  should  be  one  en- 
deavor where  the  results  could  be  applied  to  practical  ad- 
vantage, but  this  in  a  general  manner  only. 
It  Is   conceivable  that  results  determined   in  this  manner 


could  be  used  In  helping  to  form  our  policies  for  the  pur- 
iwse  of  expansion  or  retrenchment  for  expected  chunges  m 
business   conditions. 

In  reviewing  articles  by  other  authorities  there  seems 
to  be  a  considerable  difference  of  opinion  on  the  conirolling 
factors  of  price  changes.  Almost  without  exception  other 
students  of  this  problem  have  included  several  factors  In 
their  consideration  which  Mr.  tiillelte  does  not  consider, 
among  which  are  the  present  prollleering,  exlruvaganre.  the 
high  wage  scale  and  the  low  individual  production  efflcleney. 

Mr.  L.  W.  Alwyn-Schmldt,  Consulting  Kcononiist,  in  a  re- 
cent article  states  that  the  increase  prices  have  practically 
reached  the  crest  and  wo  may  look  for  an  Immediate  «n.l 
gradual  lowering.  He  also  calls  iittenllon  to  the  expected 
arrival  of  European  gold  with  the  resulting  increase  of  for- 
eign exchange  and  states  that  this  will  help  the  trading  con- 
ditions and  thus  help  to  solve  the  international  price  prob 
lems.  (This  is  In  exact  antithesis  to  Mr.  Gillette,  who  claims 
this  will  only  serve  to  increase  prices  as  long  as  the  unbal- 
anced condition  of  the  money  market  remains.) 

He  also  takes  a  more  practical  viewpoint  In  stating  that 
the  average  consumer  is  beginning  to  refuse  to  pay  the 
prices  asked  and  they  In  turn  must  come  to  the  level,  which 
he  is  willing  to  pay.  He  expects  Just  enough  loss  to  In- 
dustry to  allow  a  certain  amount  of  Idle  labor,  which  will 
reduce  wages  a  tritle,  but  only  enough  to  benefit  the  wage 
earner  as  a  consumer  and  not  enough  to  Injure  him  as  a 
producer. 

Mr.  Gillette  states  that  the  scarcity  of  commodities  In 
Kurope  affect  the  average  prices  of  America  In  three  ways, 
first,  shipment  of  gold  to  .America:  second,  by  increasing  the 
rate  of  money  turnover:  third,  the  reduction  of  normal 
quantity  of  commodities  available  for  American  consumn 
tlon.  In  this  .sense  then,  he  agrees  with  Mr.  Alwyn-Schmldt 
quoted   above. 

The  ("hicago  Tribune  has  been  conducting  a  series  of  ar- 
ticles written  by  the  "Inquring  Reporter."  They  have  found 
the  general  opinion  to  be  that  profiteering  has  caused  the 
high  prices.  In  offsetting  this  statement  the  argument  made 
ty  Mr.  Gillette  is  that  profiteering  and  extravagance  merel/ 
serve  to  divert  money  Income,  but  do  not  alter  Its  total  as 
far  as  the  Index  price  Is  concerned. 

Another  viewpoint  Is  that  of  Mr.  F.  A.  Vanderlip.  former 
president  of  the  National  Bank,  New  York,  who  says  that 
the  financial  machinery  of  the  country  was  supported  dur- 
ing the  war  by  the  Federal  Reserve's  banking  system,  that 
under  this  act  the  banks  were  allowed  deposits  30  times 
grtaler  than  their  reserves,  while  under  the  old  banking 
net.  deposits  averaged  only  seven  times  greater  than  the 
reserves.  This  caused  a  rapid  expansion  of  credit  and  sinc° 
currency  and  credit  was  available  more  commodities  could 
be  purchased,  but  as  there  had  been  an  Insufficient  amount 
of  these  commodities  after  the  war.  the  price  Immediately 
rose. 

The  fact  that  Mr.  Gillette  places  his  conclusions  on  record 
In  a  straightforward,  clean-cut,  scientifically  conceived  ar- 
ticle, TOvering  every  factor  brought  forward  by  others  and 
<<isposing  of  them  in  proper  sequence,  is,  however,  sufllclent 
in  itself  to  wart-ant  a  feeling  ot  confidence  in  the  results  ob- 
tained 

An  interesting  chapter  In  this  article  is  devoted  to  the 
Ponstruction  Industries.  Mr.  Gillette  parallels  the  period 
following  the  Civil  War  with  the  present  time  and  show? 
that  during  such  times  commodities  used  in  construction 
are  the  last  to  rise  and  also  the  last  to  fall.  When  the 
new  level  Is  established  the  Index  price  gradually  adjusts 
Itself  to  a  new  weighted  standard.  He  predicts  a  decreas" 
of  about  20  per  cent  on  most  commodities,  but  as  construe- 
tlon  ha.s  not  risen  to  the  level  of  other  commodities.  It  is 
quite  possible  no  reduction  will  come,  at  least  not  for  a  long 
time. 

As  a  whole  this  Is  undoubtedly  a  brilliant  treatise  In  the 
study  of  economics  and  will  be  another  forward  step  in  the 
pathway  of  science. 


New  State  Highway  Commission  of  New  Jersey.— Three  ot 
the  seven  members  of  the  new  State  Highway  Commission  of 
Now  Jersey,  announced  by  Governor  Edwards  on  June  30, 
are  engineers.  One  member  is  a  contractor,  one  a  business 
man.  one  a  lawyer,  and  one  a  retired  dealer  In  automobiles. 
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Enqiueennp  and  Contracting  for  September  1,  1920. 


Rehandling  Stone  from  Hopper  Cars  to 
Industrial  Cars 

A  telt  conveyor  loading  directly  into  small  V-shaped 
dump  cars  is  employed  on  a  concrete  road  job  near  Coates- 
ville.  Ind..  for  handling  broken  stone  from  standard  gage 
railroad    hopper    cars.      The    hopper    cars    discharge    into    a 


Belt   Conveyor    Rehandling    Stone    Dumped    From    Hopper   Cars    Into 
V-Shaped    Dump   Cars. 

pit.  from  which  the  material  is  reloaded  directly  by  the  belt 
conveyor  into  the  dump  cars,  which  carry  it  to  a  storage 
pile  .5  miles  away.  The  train  is  hauled  by  a  small  steam 
locomotive.  Two  such  trains  are  operated.  On  account  of 
the  heavy  grades  it  is  necessary  to  "run"  for  some  of  the 
hills,    and    to    go    up    another    in    two  '■     i         The    train 
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Unloading    Crushed    Stone    at    Stock    iPle.     Loaded    Cars    In    Fore- 
ground Are  Part  of  Divided  Train  Waiting  to  be  Dumped. 

climbs  to  the  top  of  the  stock  pile,  where  the  cars  are 
dumped.  A  stiff  legged  crane  lifts  sand  and  stone  as  needed 
into  a  small  bin  from  which  the  batch  box  trains  are  loaded 
by  gravity.  This  method  of  handling  aggregate  is  being 
used  on  Federal  Aid  Project  No.  4,  comprising  8  miles  of 
concrete  highway,  for  which  the  Cunningham  Construction 
Co.  la  the  contractor.  The  work  is  described  in  the  August 
Earth  .Mover,  from  which  the  above  note  is  taken. 


Large  Loading  Bins  for  Concrete  Road 
Job 

Large  portable  bins  erected  in  three  permanent  sections, 
each  of  which  can  be  transported  on  a  railroad  flat  car,  are 
employed  as  a  loading  station  for  the  concrete  road  job  of 


James  O.  Heyworth  at  Marshal!.  111.  Material  is  received  In 
standard  gage  cars  and  is  unloaded  by  crane  and  clamshell 
bucket  into  the  bins  or  into  stock  piles.  The  unloading  of  a 
car  in  this  way  takes  10  minutes.  An  industrial  railway 
passes  under  the  bins,  with  switches  outside  to  enable  the 
locomotive  to  take  on  oil  and  gasoline  without  delaying  the 
work.  A  train  of  empty  batch  boxes  is  backed  under  the 
bins  for  loading  by  gravity,  10  boxes  at  a  time.  Each  batch 
box  has  a  capacity  of  57  cu.  ft.  Inside  each  box  is  a  com- 
partment holding  2  bbl.  of  cement. 

Most  of  the  cement  is  received  in  bulk  and  unloaded  into 
the  central  bin.  Occasionally,  however,  it  comes  in  sacks, 
and  to  handle  those  a  platform  and  chute  has  been  rigged 
up  at  one  end  of  the  bins  as  shown  in  the  accompanying  il- 
lustration. 

The  Heyworth  contract,  covering  a  20-mile  section  of  the 
National  Highway  in  Illinois,  is  described  in  the  August 
Earth  Mover,  to  which  wo  are  indebted  for  the  above  infor- 
mation. 


Gravel  Loading  Device 

A  simple  and  economical  arrangement  developed  by  O.  M. 
Briley  is  used  in  loading  gravel  on  trucks  for  maintenance 
work  on  the  roads  at  Iowa  State  College.  While  the  trucks 
are  away  imloading,  a  team  attached  to  a  wheel  scraper  u 
used  to  strip  the  gravel  and  have  a  supply  ready  in  front  of 
the   chute   shown   in   the   picture,   which   is   reproduced   from 


Gravel    Loading    Arrangement    at    Pit. 

the  Service  Bulletin  of  the  Iowa  Highway  Commission.  When 
the  trucks  stop  in  front  of  the  chute  a  cable  Is  attached  to 
the  wheeled  scraper  and  the  team  and  scraper  provide  the 
motive  power  and  equipment  for  scooping  the  gravel  up  the 
chute  and   into  the  truck. 


Obituaries 

H;irrv  .\.  Jk-I-a'-iBlilin.  r;istirn  s:il(>s  manaser  for  tin-  Thew 
.Milomatic  Shovel  Co..  with  offlces  at  30  Church  St.,  New  York,  WM 
killed  Monday  evening.  Aug.  23d,  and  three  companions  .soriously 
injured  when  his  automobile  overturned  near  Summit,  N.  J.  Mr. 
McLaughlin  formerly  represented  the  Buffalo  Roller  Co.  at  Albany, 
N.    Y.,    and    was   well    known    among   contractors    throughout   the 


Under  the   Bint. 


Material     Bins. 
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Loading  Sack  Cement. 
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civil  enguieenng  and  contracting  field  at  $4.00  a  year.  Any  one  of  the  four  special  monthly  issues 
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Roads    and    Street* — l«t    Wednesday 

'J*    S."**  '"^'    Str»»t   Cl*aoln( 

(b)  8ti«eU  Id)    Municipal    Hlsollanlsa 

(•)   Uanaitment    and    omc« 
Sratsm 

Waterworka  and  Hydraulics— 2nd  Wednesday 

(a)    Waterworks  (c)    Irrlsatlon  and  Dralnac* 


d)    Power   and   Pumplni 


(k)    Sewers   and   Sani- 
tation 

<e)    Manasement    and    Olllce 
ByaleiB 


Railways    and    Excavation— 3rd    Wednesday 

<a)    Elcavatlon  •<:)    Uuurrlra   and    PKs 

(b)  Manaiement    and         id)    wteam    RaUways.    Con- 
OOlcr     Hystem  strucllon  and  Malntenanca 

fe>    Kleotrlo    Railway    Construction 
and   Ualntenunoe 

Buildings    and    Structures — 4tli    WednesiUy 

a)    Buildings  idl    MI>cellas«ous   StructurM 

Ibl    BrIdCFS  le)    Properties    of    Uattirlals 

(c)  Harbor   Structures        if)    Manssrmpnt    and    Ofll«e 
HyBtrm 


Coprrlcht.    low,    by    tbe    Kixtnaerlag  wm*    Coatrartloa    Pnbilahlna    Comaany. 

Member     Audit      Rurcaii     of     Clri-ulallonn.        Mcmb.r     Asaocluted     Dualnrnii     Papers.     Inc. 
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What  Books  on  Economics  Shall  I 
Read? 

This  (luery  comes  to  us  so  frequently  that  it  seems  de- 
sirable to  give  au  editorial  answer.  There  are  three  broad 
fcononiic  fields:  (It  Political  economics,  (2)  business  eco- 
nomics and  t.S)  engineering  economics.  These  three  over- 
lap to  a  great  extent,  and  whatever  the  three  fields  have  in 
"fltnmnn  may  be  designated  as  being  general  economics, 
■conomics  might  properly  be  called  economics,  oniit- 
adjective  general,  and  it  would  be  so  called  were 
li  not  (or  the  unfortunate  practice  of  using  the  word  eco- 
nomics as  a  synonym  for  political  economics. 

In  a  recent  paper  on  "Teaching  Elementary  (Political) 
Economics  to  Engineering  Students."  William  M.  M.  Duf- 
fos.  Associate  Professor  of  Economics.  University  of  Kan- 
sas, said: 

The  writer  has  used   Ely's   "Outlines  of  Economics"  as  the  text 

•nl.  V,.,,  .,n,l  j,„g  as.xiKnecl  ailrlltlonal  reaillnKB  In  Marshall,  W'rlKht 

s   "Matvrlnis    for    the    Study   of    EU-menlary    Economlrg." 

(Ions  of  illustrative  material  a.-j  .ire  found   In  Murxhall's 

In    Industrial    Society."    Hanilltim's    "Current    Economic 

and    some    of    the    more    specialized    books   of    readlnfra 

be  used  as  additional  references.     The  writer  has  found 

■  l>le  to  flepend  upon  any  one  book  of  readlngi*. 

We  agree   with    Prof.   Diiffus    in   advising   students  not    to 

^^VaA  upon  any  one  book.    Beginning  with  Prof.  P:iy"s  "Ou:- 

hnes  of  Kconoinics."  which  is  a  text  book  on  political  econ 

<"n7.  the  student   of  the   subject,  many  next   take  up   Prof. 

Jaasslgs   two-volume   treatise  on  the  same  subject,  entitled 

^•taciples   of   Economics."     Then    read    the   classical    work 

■»  John  Stuart  Mill.  "Principles  of  Political  Economy." 

The  editor  found  it  profitable  to  read  also  "The  Wealth 
j™  Sttions."  by  Adam  Smith.  This  was  a  pioneer  treatise 
*"  Piditical  economics,  published  in  1776.  Modem  reprints* 
"*  afailable. 

To  an  engineer  it  will  be  surprising  to  see  how  few  are 
le  quantitative  data  given  In  general  trentl?e.=  on  political 
conomics.      Engineering    economics    is    essent'-.Ilv    a    quan- 
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Illative    science,    and    its    principles    arc    usually    illustrated 
by   quantitative   problems.      Indeed,   many   of   the    principles 
are    themselves   expressed    as    formulas.     But   books    on    po- 
litical economics  are,  as  a  class,  distinctly  non-qunntltativo 
as  to  nearly  all  their  text.     This,  it  seems  to  us.  Is  indica- 
tive of   the  reason  why  so  much  that   has  been   written  on 
political  economics  is  a  matter  of  dispute.    Take,  for  exam- 
ple,   such    a    question    as    government    ownership    of    public 
utilities,   and    note   carefully    the   treatment    that   It    receives 
at  the  hands  of  political  economists.     You  will  find  pro  and 
con   arguments,   mostly   deductions    from   assumed    premises, 
but   for  quantitative   data   showing  the   relative   economy   of 
private  and  public  ownership  you   will   usually  look  In  vain. 
By  contrast,  consider  what  you  would  Hiink  of  an  engineer- 
ing  treatise    In    which    the   author   woulil    use   the    following 
argument:      When    the    span    of    a    highway    bridge    is    less 
than   100  ft.  a  concrete  arch   is  the  most  economic  type,  as 
may  be  easily  shown.     In  spans  of  less  than  100  ft.  a  steel 
truss  bridge  is  objectionable  because  of  Its  relatively  short 
life,  as  compared  with  concrete.     .Moreover,  a  concrete  arch 
is    far    more   pleasing    in    elTecl    than    a   steel   truss    bridge. 
Finally,  the  earliest  forms  of  short-span  bridges  were  made 
of  masonry,   which  shows   the   Instinctive  or  natural   prefer- 
ence of  man  for  more  durable  materials  and  graceful  lines. 
The  only  economic  argument    In   this  hypothetical   reason- 
ing about    bridges   is   the   one   that   alleges   a   longer   life   for 
conrrele  than  for  steel,   but   In   the  absence  of  any  data  aa 
to    their   relative    lives   no   conclusion    can    be   drawn    as    to 
their  relative  economy.     In   a   parallel   manner,  the   absence 
of    quantitative    data    relative    to    municipal    ownership,    for 
example,  makes  It  Impossible  to  draw  conclusions  from  the 
Rialements  that  characterize  the  ordinary  discussions  of  the 
subject  in   books  on  political  economy.     Nevertheless,  weak 
as  such   books  are.  they  do  contain  some  Infonnatlon  that 
ever>-  engineer  should   know. 

Of  books  devoted  entirely  to  the  principles  of  engineering 
economics,  there  are  relatively  few.  Prof.  Fish's  "Engineer 
Ing  Economics"  Is  one  that  may  be  studied  with  profit.  Prof 
Humphrey's    "Lecture    Notes    on    Business    Engineering"    Is 
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perhaps  less  a  book  on  engineering  economics  than  on  busi- 
ness economics.  The  first  two  chapters  of  the  Handbook  of 
^Mechanical  and  Electrical  Cost  Data,  by  Gillette  and  Dana, 
would  make  a  fair  sized  book  on  the  principles  of  engineer- 
ing economics,  and  in  the  chapters  that  follow  are  many 
applications  of  the  principles  of  economics.  For  example, 
the  problems  of  designing  the  most  economic  size  of  pipe 
through  which  to  pump  water,  the  most  economic  size  of 
penstock,  and  the  most  economic  size  of  electric  conductor, 
are  solved  in  a  perfectly  general  manner. 

Prof.  Goldman  informs  us  that  his  publishers.  John  Wiley 
&  Son.  are  about  to  produce  a  book  by  him  entitled  "Finan- 
cial Engineering." 

Of  books  on  business  economics,  there  are  hundreds.  Hatz- 
field's  "Modem  Accounting,"  Gillette  and  Dana's  Cost  Keep- 
ing and  Management  Engineering.  Secrists'  "Introduction 
to  Statistical  Methods."'  Hollingsworth's  "Advertising  and 
Selling,"  Cooper's  Financing  an  Enterprise."  Rabson's  "Ele- 
ments of  Successful  Investing  in  Bonds  and  Stocks,'  will 
serve  to  open  the  door  to  a  knowledge  of  business  economics. 
There  is  a  book  devoted  entirely  to  books  on  business  eco- 
nomics, namely,  "Sixteen  Hundred  Business  Books,"  by  Bell. 
In  Engineering  and  Contracting,  .Tune  11,  1919,  a  list  of  370 
■"selected  business  books  was  given. 

As  part  of  any  serious  effort  to  become  well  founded  in 
economics,  ev^ry  engineer  should  take  a  thorough  course 
in  bookkeeping.  A  correspondence  course  or  a  night  school 
course  is  to  be  advised.  A  young  engineer  would  do  well 
to  follow  such  a  course  by  securing  employment  as  a  book- 
keeper in  the  office  of  a  public  utility  company  for  six 
months  longer,  until  thoroughly  habituated  to  think  in  double 
entry  and  able  to  handle  figures  with  precision. 

Accounting  and  cost  analysis  are  at  the  basis  of  economics. 
Hence  the  great  importance  not  merely  of  understanding 
the  principles  thereof  but  of  being  trained  in  the  applica- 
tion of  those  principles.  The  weakness  of  most  courses  of 
study  of  economics  is  mainly  attributable  to  insufficient 
training  in  the  application  of  the  principles  in  the  solution 
of  given  problems.  In  fact,  few  of  the  problems  that  authors 
of  books  on  political  economics  attempt  to  solve  are  really 
solved.  This  failure  to  arrive  at  a  demonstrable  conclusion 
may  be  traced  to  lack  of  training  in  solving  simpler  economic 
problems,  such,  for  example,  as  are  involved  in  selecting  the 
most  economic  pump  for  a  given  service,  or  the  most  eco- 
nomic location  of  a  railway  for  a  given  traffic,  or  the  most 
economic  location  for  a  retail  store  in  a  given  city,  and  the 
like.  Untrained  in  the  method  of  securing  quantitative 
data,  of  analyzing  the  data,  and  of  drawing  definite  conclu- 
sions therefrom,  the  average  author  of  a  book  on  political 
economics  attempts  to  solve  the  most  complex  of  problems 
in  social  economics,  and  almost  inevitably  fails  to  gn  about 
his  task  in  a  scientific  manner.  In  consequence  of  the  gen- 
eral worthlessness  of  most  of  the  writings  of  professed  po- 
litical economists,  there  exists  in  this  field  of  economics  a 
■wonderful  opportunity  for  engineers.  The  usual  quantitative 
training  of  the  engineer  is  an  admirable  training,  as  far 
as  it  goes,  but  it  must  be  accompanied  or  followed  by  a 
training  in  political  and  business  economics,  and  in  logic. 
before  an  engineer  can  successfully  undertake  to  do  his 
part  in  making  political  economics  an  exact  science. 


It  is  more  probable  that  the  factor  has  changed  than  that 
the  census  is  in  error. 

Cities  in  which  a  large  percentage  of  the  population  live 
in  apartment  houses  have  a  higher  factor  than  those  in 
which  most  of  the  people  live  in  separate  residences.  Hav- 
ing this  in  mind,  it  would  be  desirable  to  segregate  the  serv- 
ice connections  into  three  classes:  (1)  Commercial  services, 
(2)  Apartment  house  services,  and  (3)  Separate  residence 
services.  Then  by  applying  an  apartment  house  factor  to 
the  number  of  apartment  house  services,  and  another  factor 
to  the  number  of  separate  residence  house  services,  it  would 
be  practicable  to  estimate  the  population  of  a  city  with 
much   greater  accuracy. 


Estimating  City  Population  by  Ap- 
plying a  Factor  to  Water 
Service  Connections 

One  of  the  commonest  ways  of  estimating  the  population 
of  a  city  is  to  apply  a  factor  to  the  number  of  school  chil- 
firen.  Another  method  is  to  apply  a  factor  to  the  number 
of  names  In  the  city  directory.  A  less  common  method,  but 
one  that  is  worthy  of  consideration,  consists  in  applying  a 
factor  to  the  number  of  water  service  connections. 

School  census  data  are  often  very  imreliable,'  and  the 
same  holds  true  as  to  the  completeness  of  city  directories, 
but  the  number  of  active  service  connections  Is  usually 
known  with  great  accuracy.  The  only  question  that  then 
arises  is  as  to  the  reliability  of  the  factor  used  in  multiply- 
ing the  number  of  services. 

The  censuses  of  1S90.  1900  and  1910  for  the  city  of  Cleve- 
land. Ohio,  indicated  8.1  persons  per  service  connection, 
but  the  census  of  1920  indicates  about  7.1.  Is  the  census  of 
1920  in  error,  or  is  the  old  factor  of  8.1  inapplicable? 

(5: 


How  to   Secure   Smokeless   Cities 

Relatively  few  large  cities  are  smokeless  in  the  winter, 
and  those  few  have  ordinances  compelling  the  use  of  anthra- 
cite. In  spite  of  all  that  has  been  done  to  reduce  the  quan 
tity  of  smoke  given  off  by  bituminous  coal,  the  large  north- 
ern cities  in  which  its  use  is  permitted  are  all  sooty  and 
grimy  during  at  least  half  the  year. 

It  all  locomotives  and  power  plants  operating  in  cities 
were  required  to  burn  powdered  coal,  a  large  part  of  the 
smoke  nuisance  would  disappear,  but  there  would  still  re- 
main a  vast  volume  of  smoke  from  coal  used  in  heating 
buildings.  The  only  practical  way  of  eliminating  smoke 
from  office  and  residence  buildings  appears  to  involve  some 
sort  of  treatment  of  the  coal  prior  to  its  use  in  furnaces. 
.Judging  from  a  paper  recently  read  by  George  Esherick, 
Jr.,  before  the  Kentucky  Mining  Institute,  a  commercial 
process  has  at  last  been  developed  for  taking  the  smoke 
out  of  any  kind  of  soft  coal.    ■R^e  quote: 

The  conversion  of  bituminous  coal  in  commercial  quantities  Into 
a  fuel  resembling  anthracite  is  an  attractive  problem  from  many 
.angle.s.  The  requirements  of  such  a  fuel  are  primarily  that  it  be 
smokeless,  easily  burned,  but  not  too  expensive.  It  should  be  as 
uniform  in  size  as  possible,  have  a  reasonably  high  heat  valuft 
lie  easy  to  handle  and   safe  to   store. 

The  Smith  process  alms  to  accomplish  the  needs  outlined  by  pro- 
ducing a  smokeless  fuel  as  good  as  or  better  in  quality  than  an- 
thracite, and  one  that  can  be  sold  at  a  price  that  will  Insure  its 
general  use.  The  name  "carbocoal"  has  been  given  to  the  fuel 
secured. 

The  method  of  its  production  is  briefly  as  follows:  Raw  coal  as 
it  comes  from  the  mine  is  crushed  and  fed  continuously  into  low- 
temperature  horizontal  retorts  by  means  of  paddles.  The  volatile 
products  of  carbonization,  1.  e.,  the  tar,  gas  and  ammoniacal 
liquor,  are  treated  e.ssentially  as  in  coke-oven  practice.  The  semi- 
coke  which  Is  continuously  discharged  from  each  retort  is  quite  '• 
different  from  ordinary  coke.  It  is  much  softer,  carries  8  to  10 
per  cent  of  volatile  matter  and  burns  readily.  It  could  be  used 
directly  in  a  power  plant,  either  as  fuel  under  the  boilers  or  In 
gas  producers,  but  is  not  In  condition  to  market  for  general  use. 

In  the  next  step  of  the  process  this  semi-coke,  or  seml-carbocoal, 
is  ground,  mixed  with  pitch,  fluxed  and  passed  through  a  briquet 
press.  The  raw  briquets  are  then  carried  to  inclined  retorts  and 
ilistlUed  again  at  a  temperature  of  about  1.800  deg.  F.  for  six 
hour.s.  They  are  then  dumped  and  quenched.  The  tar,  gas  and 
ammoniacal  liquor  from  this  high-temperature  carbonization  are 
collected  and  treated  along  with  similar  products  from  the  low- 
temperattu'e  carbonization. 

The  main  product  of  the  Smith  process  is,  of  course,  the  carbo- 
coal, which  represents  about  70  per  cent  of  the  weight  of  the  mate- 
rial   treated.      This    fuel    as    it    comes    from    the    high-temperature 
retorts  is  In  the  form  of  hard  briquets  of  a  density  much  greater 
than  that  of  ordinary  coke  and  only  slightly  less  than  that  of  coal. 
As   a  domestic   fuel   carbocoal   compares   favorably   with   anthra- 
cite.  It  has  a  heat  value  of  about   13,000   B.t.u.    (assuming  a  coal 
With    7    per   cent   of  ash,   as   above).      Being   of   uniform    size  and 
quality,   the   productb   urns   evenly   in   the   fire   bed,    leaving   under 
proper  firing  conditions  a  clean,  light  ash.     In  all  cases  the  tend- 
ency  to   clinker   Is   much   less   than   with   the   coal   from   which  the 
carbocoal  Is  made.     There  is  no  difficulty  in  banking  the  fire  and 
It  responds  readily  to  draft  control. 

Carbocoal  has  been  tested  under  stationary  boilers  with  excel- 
lent results.  In  one  test  at  the  plant  of  the  Fosdick  Machine  Tool 
■Works.  Cincinnati.  Ohio,  carbocoal  gave  an  evaporative  efficiency 
of  58  per  cent  and  a  combustion  rate  of  23  pounds  per  square  foot 
of  grate  surface.  This  was  on  a  103-hp.  horizontal  return-tuhular 
boiler  operating  at  116  per  cent  of  rated  capacity.  In  a  similar 
test  made  with  coal  on  the  same  boiler  and  undfer  like  conditions 
an  evaporative  efficiency  of  ■1.5.2  per  cent  was  found,  with  a  com- 
bustion rate  of  22.7  pounds  per  square  foot  of  grate  area,  under 
a  load  of  97  per  cent  of  boiler  rating.  During  the  carbocoal  test 
there  was  no  smoke  from  the  stack,  while  during  the  coal  test,  as 
is  usual,  a  large  volume  of  smoke  was  discharged. 

The  higher  efficiency  of  the  carbocoal  does  not  lie  In  a  Breater 
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B.t.u.  Talue.  as  the  heat  content  of  carboconi  Is  a  little  less  than 
that   of  a   h'.'  It   arises   from    the   fact    that   prac- 

tically all    t!  V  cartwcoal   Is   burned,    there   being  no 

»m..ke  an.)    ;.,,.. „   In  the  asli.      With  coal,   on   the  other 

hai  I.    -■!     ,.f    losses   have    to   be   added   ti>    il.o   loss   of   that  appre- 
ClatU    ;i::i  (:in   of  carbon   that  remains  in    ihc  asli. 

.Mr.  Esherlck  states  that  the  aiumoniuui  sulphate  and  oils 
derived  from  the  treatment  of  coal  by  the  Smith  process 
bave  a  high  marltet  value,  and  that  the  pitch  derived  is  ap- 
proximately the  amount  required  for  briquetting  the  semi- 
coke. 

Relatively  few  mines  yield  coal  that  make.";  good  coke, 
wlitr-  as  any  bituminous  coal  can  be  successfully  treated  by 
lif  Siiith  process.  Hence  it  seems  probable  that  this  new- 
pro  .-s  may  eventually  enable  every  smoky  city  to  rid  it- 
«.  •        the  sooty  clouds  that  envelop  and  disfigure  it. 


Book  Review 

Drsf^ig^    E ■     liy    D.ini.l    William    Murphv.   A.   B.,    A.   M 

ICngineirine.    .M.    .\m.    Soi-.'   C    K      Former 
,  U-    ?■    K^clamalion    S.rvlce.      McGraw-Hill 

'',   '.'  J  '"'.,-«'  "  **  ''"''  1-ondon-     floth,  «x9  In.;  pp.  ITS- 

-  ■  '.  rut  to,       f^.oO.  ' 

This  volume  is  a  general  treatise  on  the  drainage  of  agri- 
cultural  lands   written    in   a   semi-popular   style   rather   than 
>  technical  one.     The  first  chapters  are  devoted  to  a  discus- 
ri  of  soils,  their  formation  and  composition,  to  the  growth 
plants,  and  the  water  conditions  most  favorable  to  their 
■Ath.  and  to  water  supply.     The  author  then  takes  up  in 
ail  the  subject  of  drainage.    Natural  and  artificial  drain- 
-:. .  and  such  factors  as  surface  and  sub-surface  drains,  with 
ir  effect  on  soils,  and  the  benefits  of  drainage  are  consid- 

he  chapters  which  follow  discuss  fully  the  practical  as- 
t.-;  of  drainage,  and  are  especially  valuable  as  the  author 
".lies  from  personal  experience.     He  devotes  some  space  to 
in.structions  as  to  drainage  investigations,  and  goes  on  to  a 
■'"■• -us.sion  of  location  and  depth  of  drains,  and  their  capaci- 
under  v.trious  conditions. 
-Another    section,    fully    illustrated    by    charts    and    photo- 
graphs, considers  drainage  constructions.     The  relative  mer- 
its of  open  and  closed  drains  are  brought  out.  and  the  author 
takes  up  generously  methods  of  excavation  in  various  kinds 
of  soil,  and  all  of  the  problems  relating  to  piping,  etc.     The 
book  closes  with   a  practical  consideration  of  the  economic 
questions  involved  which  determine  the  feasibility  of  drain- 
age. 

The  book  is  clearly  written,  shows  a  first  hand  knowledge 
of  the  material  treated,  and  is  especially  valuable  because  of 
It?  application  to  irrigation  problems. 


"What  an  Annual  Report  of  a  City 
Should  Contain" 

To  the  Editor:  The  article  in  Engineering  and  Contract- 
tag  for  Aug.  11  on  "What  an  Annual  Report  of  the  City 
Should  Contain"  em.bodics  excellent  suggestions  to  carry 
out  a  very  much  needed  advance  in  recording  the  great 
■mount  of  municipal  work  that  is  being  done  in  our  country. 

It  should  certainly  be  "readable."  be  written  in  a  good 
"style  and  form."  contain  'pictures"  and  be  well  "circulated" 
to  the  community.  Such  a  document  is  one  of  the  best  op- 
ponunitics  of  "advertising"  the  city,  and  establishes  a  mild 
competition,  resulting  in  an  increase  both  of  improvements 
Md  ef-inoraies. 

One  heading,  however,  has,  I  should  say.  been  omitted, 
•hl':h  the  writer  believes  is  quite  important,  as  it  would 
•x  quite  helpful  in  drawing  comparisons  as  to  expenditures 
*ad  efficiencies.  That  heading  refers  to  Cost.  City  engi- 
neer'! have  a  good  opportunity  of  presenting  the  unit  costs 
0'  the  work  in  their  charge,  both  with  and  without  the  usual 
flwd  charges  of  interest  on  the  Investment,  supervision,  etc. 

The  objection  that  the  local  conditions  greatly  affect  the 
«»t  and  therefore  that  comparisons  are  not  fair,  falls  if 
'he  influrncing  local  conditions  are  stated.  They  make  the 
t^Port  eVen  more  valuable. 

It  would  be  still  better  if  the  engineer  can  add  a  reduc- 
Mon  of  his  cost  items  to  efficiency  items,  by  excluding  wages 
ODt  Including  the  time  element.  In  other  words,  It  would  be 
'yell  to  live  also  the  man-hours  for  different  classes  of  work, 
the  ton-miles  per  hour  for  hauling  by  different  means,  foot- 
Poands  per  hour,  gallons  lifted  per  foot  per  hour,  etc. 


Such  information  is  independent  of  the  local  wages,  and 
Indicates  efficiency  of  mana.iiemont.  organization,  machin- 
ery and  labor.  Furthermore,  it  allows  comparison  to  be 
mado  with  other  countries  and  cities.  In  Europe  such  re- 
ductions are  quite  common.  They  can  bo  properly  made 
only  by  the  local  engineers  in  charse  of  ihe  work. 

RUnOl.PlI   HKUl.NG. 

Montclair,  .\.  J.  Consulting  Engineer. 
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Ordinances  Relating  to  Discharge 
of  Solid  Matter  Into  Sani- 
tary Sewers 

To  the  Editor:  Ai  dillrrent  times  during  the  past  few 
years,  the  writer  has  had  his  attention  called  to  the  dis- 
charge of  solid  matter  of  different  kinds  into  the  sanitary 
sowers  of  this  city. 

Laundry  water  discharged  into  the  sewers  has  had  the 
temperature  of  such  discharge  cooled  sufficiently  to  cause 
a  deposit  to  take  place  on  the  inside  of  the  sewer  pipes, 
reducing  their  capacity.  A  similar  condition  has  been  found 
where  the  restaurants  have  discharged  water  containing 
grease.  It  was  thought  that  such  deposits  from  both  laun- 
dries and  restaurants  could  be  prevented  it  the  discharge 
from  such  plants  were  carried  through  chambers,  which 
would  be  of  sufficient  size  to  permit  the  water  to  be  cooled 
before  disposal  Into  the  sewers.  Furthermore,  the  disposal 
of  solid  matter  from  canneries  for  fruit,  vegetables  and 
fish  have  caused  trouble  in  maintaining  the  sewerage  sys- 
tem. 

At  the  present  time  this  city  has  an  ordinance  which  pro- 
hibits the  deposit  of  any  solid  substance  in  its  public  sewers, 
although  the  prosecuting  attorney  of  the  city  has  advised 
that  he  cannot  prevent  the  abuse  when  the  water  discharged 
therein  may  contain  in  solution  solid  matter  which  will 
deposit  when  cooled.  \Miat  is  desired  is  an  ordinance 
which  will  prevent  such  abuse  and  use  of  the  sewerage  sys- 
tem, and  the  writer  is  accordingly  requesting  that  you  ad- 
vise him  it  you  have  any  knowledge  of  cities  where  ordi- 
nances are  in  use  which  would  prevent  the  abuse  above 
mentioned.  At  the  present  time  the  writer  is  planning  to 
have  such  an  ordinance  proposed  for  adoption  which  it  Is 
hoped  will  be  effective  in  correcting  the  troubles  above 
mentioned.  Meanwhile  such  data  as  you  might  furnish  him 
could  be  employed  to  advantage  in  the  ordinance  proposed 
for  this   city.  w.   T.  KNOWLTON, 

Los  Angeles.  Calif.  Engineer  of  Sewers. 

Engineers  "Safety-Valve  Club" 

To  the  Editor:  Are  not  engineers  as  a  whole  greatly 
deficient  in  the  power  of  audible  expression?  Certain  mem- 
bers of  the  American  Association  of  Engineers  In  Chicago 
believe  this  to  be  true  and  have  launched  a  unique  means 
of  meeting  this  deficiency. 

The  Safety-Valve  Club— "bunch"  would  perhaps  be  a  more 
suitable  term— assembles  twice  during  the  month  for  dis- 
cussion of  problems  in  general:  feconomics.  ethics,  politics, 
finance,  engineering,   in   fact  any   subject  of   interest. 

The  club  maintains  no  membership  lists,  levies  no  dues, 
enforces  no  rules  and  boasts  of  but  one  officer — the  chair- 
man—who Is  elected  at  each  meeting.  This  bohemian  or- 
ganization has  demonstrated  its  usefulness  not  only  to  the 
Chicago  Chapter.  A.  A.  E..  in  bringing  out  the  high  lights 
nn  some  problems  which  have  come  before  it  but  also  In 
the  valuable  experience  which  each  participant  gains  in 
meeting  his  fellow  engineer  in  oral  battle. 

On  one  occasion  when  the  proposed  adoption  of  the  metric 
system  was  under  discussion,  the  air  at  first  seemed  filled 
with  opposition,  but  as  the  opponents  of  this  measure  failed 
to  back  up  their  statements  with  any  real  data  the  minority 
finally  won  moEt  of  them  to  their  side.  This  incident  dis- 
plays a  fault  all  too  common  with  engineers,  that  of  making 
rash  statements  having  no  foundation  other  than  a  tricky 
human  opinion  based  on  tradition,  hearsay  or  biased  news 
items. 

On  another  occasion  a  debate  was  staged  with  two  mem- 
bers as  leaders.  The  leader  of  the  affirmative  side  failed 
to  appear,  because  as  he  announced  later,  he  could  not  con- 
srientiou.-ly  talk  on  that  side  since  his  investigation  had 
shown  him  that  the  other  side  was  in  the  right.     However, 
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the  negative  leader  whose  conscience  was  not  quite  so 
troublesome  took  the  affirmative,  a  leader  was  found  for 
the  negative  and  the  debate  progressed  as  it  nothing  had 
occurred. 

A  feature  of  the  meetings  after  the  problem  of  the  eve- 
ning has  been  thoroughly  dissected  is  the  friendly  criticism 
of  each  other's  delivery,  mannerisms  or  attitude  i£  these 
show  very  marked  defects. 

That  engineers  are  educated  technically  beyond  their 
business  ability  to  present  this  technical  knowledge  toothers 
cannot  be  denied.  If  there  were  only  more  "Safety-Valve" 
Clubs  where  engineers  might  develop  this  ability  there 
would  be  greater  progress  in  engineering. 

The  "Safety-Valve"  in  Chicago  blows  off  spontaneously 
each  fortnight  and  any  engineer  would  profit  by  attending 
one  of  these   explosions. 

Chicago.    111.  ROBERT    W.    SHELMIRE. 


An    Inconsistent    Pronouncement    of    the 
American  Federation  of  Labor 

In  refusing  to  endorse  the  Russian  soviet  form  of  govern- 
ment because  soviet  rule  does  not  exist  by  the  will  of  the 
Russian  people  or  even  of  the  class  which  it  is  supposed  to 
make  supreme,  the  American  Federation  of  Labor  acted  from 
the  point  of  view  of  tmadulterated  Americanism.  But  in 
favoring  political  action  that  would  put  into  our  public  of- 
fices and  our  legislative  halls  men  "favorable  to  union  labor" 
the  Federation  was  inconsistent  with  the  former  point  of 
view. 

Any  man  who  seeks  public  place  in  this  country  on  a  plat- 
form that  promises  to  favor  any  class  or  any  interest  less 
than  the  national  interest,  is  not  standing  on  an  American 
platform,  and  any  one  who  votes  for  him  because  of  his  re- 
stricted platform,  votes  against  the  best  interests  of  the 
whole  people. 

A  "Labor  party" — and  that  means,  in  the  view  of  the  Fed- 
eration, a  Union  Labor  party — or  concerted  action  aiming  to 
seek  advantage  for  any  class  or  group  of  labor,  if  successful 
no  more  would  represent  the  will  of  the  American  people 
than  does  soviet  rule  in  Russia  represent  the  will  of  the 
Russian  people. 

There  is  one  principle,  and  one  only,  in  the  government  of 
a  republic,  in  genuine  democracy,  and  that  principle  is  the 
rule  of  the  majority  of  all  the  people  qualified  under  the 
Constitution  to  govern  the  republic.  When  any  class  or  in- 
terest, by  legitimate  means,  can  secure  a  majority  for  what 
it  advocates,  then  it  is  acting  democratically  and  properly. 
But  unless  it  can  secure  this  majority  by  persuading  the  bulk 
of  the  people  that  what  it  advocates  is  tor  the  good  of  the 
nation  at  large  and  not  for  the  good  of  a  small  fraction  of 
the  nation,  then  it  is  not  acting  according  to  the  principles 
of  democracy. 

We  have  quite  enough  laws  now  on  our  statute  books  that 
were  framed  to  favor  some  class  or  some  interest.  What  we 
need  Is  a  national  housecleaning  that  will  repeal  all  of  these 
narrow  and  selfish  and  un-American  laws  and  give  us  laws 
framed  only  for  the  general  good  and  favoring  no  class  or  no 
special  interest.  This  is  democratic  government,  this  is 
Americanism.  And  this  is  what  every  American  citizen 
should  work  for  and  fight  for,  if  need  be. —  Editorial  in  the 
August  Valve  World. 


Method    of   Transporting    70-Ton 
Rotors  Through  Mountain- 
ous Country 

By   WAYNE   A.    S.    HARMON, 
Mechanical    Engineer.    Los    Angeles,    Calif. 

In  building  the  latest  addition  to  its  hydraulic  resourcfs 
a  o.T.OOO  KVA  plant,  the  city  of  Los  Angeles  had  to  trans 
port  two  70-ton  Rotors  10%  miles  through  mountainous 
country.  The  road  lies  entirely  in  the  mountains  and  con- 
tains many  long,  steep  grades  having  short  radius  curves 
and  doeu.  narrow  cuts.  In  places  the  road  is  merely  a 
bench  blasted  out  of  solid  rock  containing  several  right 
angle  turns  and  in  other  places  it  lies  for  several  miles  in 
a  dry  river  bed. 

The  rotor,  field  pieces  removed,  was  8  ft.  5  in.  diameter  by 
5  ft.  5  in.  wide.  The  shaft,  overall,  was  17  ft.  8V^  in.  long, 
16  in.  diameter  on  one  side  of  rotor  and  14  in.  diameter  on 
the  other.     It  was  .shipped  supported  by  its  shaft  in  a  cradle. 


Operating  Factors  of  Water  Department  of  Holland,  Mich. 
The  operating  factors  of  the  water  works  of  the  city  of  Hol- 
land, Mich.,  for  the  past  year  are  summarized  as  follows  In 
the  annual  report  of  the  Board  of  Public  Works  for  the  fiscal 
year  ending  March  1.5,  1920: 

Population     (e.stimatetl)     12,500 

Number  of  consumers   per  110   of   population 21.04 

Sfaiinn  I  it.iiolty  in  rnllllon  Kallons  per  24  hours 7.5 

R'                      "'ity  per  employe,  million   Kal.  per  21   hours  .68 

S'                      lOlty   per   capita,    Kallons   per    21    hours 600. 

Av      —      .  :.  ount    of    water    pumper!    per    (Jay Kal.  912.288. 

Average  amount  of  water  pumperl   per  day   per  service 

sal.  346. 

Average  omount  of  water  pumpeil   per  day   per  capita 

Kal  72.89 

Maximum    amount    of   water    pumpert    In    one    day..Ral.  2.336,800. 

Minimum    amount    of   water    pumped    m    one    day.. gal.  409,053. 

Number   of    fires 89. 

Investment    per    100    KaJ.    capacity $3.32 

Investment     per     capita 19.91 

Total    opjratlnK   revenue    per   1.000    i^al.    capacity 5.67 

Total    operating    revenue    per    rapita 3.41 

Total    operatinc    revenue    per    $100    Invested 17.11 

Net  Inromi'  per  $100   Invested 3.85 

Ratio    of    total    operating    expenses    to    total    operating 

rrvnues    per  cent  74.54 
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Ready  to   Run   Off  a   New/   Hitch. 

We  placed  timbers  under  the  shaft  and  jacked  it  up  to  the 
required  height  and  removed  ihe  cradle  and  started  the  car- 
penters to  work  lagging  it  with  8  in.  x  8  in.  x  8  ft.  long  tim 
hers.  These  8-in.  x  8-in.  timbers  were  beveled  at  the  mill 
to  fit  exactly  so  that  no  fitting  up  had  to  be  done  on  the  jol' 
The  overhanging  ends  of  the  lagging  timbers  were  supportr  I 
by  two  12-in.  wide  felloes,  one  on  either  side  of  the  rolm 
Each  felloe  consisted  of  two  6-in.  wide  by  12-in.  deep  tellcMs 
that  broke  joints  and  were  firmly  bolted  together  and  then 
bolted  to  the  lagging.  Spokes  were  run  from  one  side  nl 
felloe  to  the  other,  not  touching  the  rotor  shaft. 

Outside  the  lagging  and  directly  over  each  felloe  were 
placed  '/<;-in.  by  6-in.  steel  hoops  split  in  half  with  turn- 
buckles  and  batw-een  these  were  four  intermediate  \^-\r\ 
by  4-in.  steel  hoops  with  turnbuckles.  These  turnbuckl' 
were  countersunk  into  the  lagging  so  as  to  offer  no  v' 
struction  to  the  cables  we  were  to  use  in  rolling  the  rotor. 
The  shaft  on  either  side  of  the  rotor  was  lagged  with  hard- 
wood held  in  place  by  steel  clamps.  All  wood  used  with 
the  exception  of  the  shaft  lagging  was  Clear  No.  1  Oregon 
pine.  A 

In  rolling  the  rotor  many  methods  were  taken  under  c^] 
sideration,  but  finally  the  rolling  hitch  was  decidnl  OD. 
When  it  is  taken  into  consideration  that  the  outside  dianietev 
of  the  lagging  was  9  ft.  8  in.  it  will  be  seen  that  the  roU- , 
ing  hitch  gave  a  large  leverage  with  which  to  easily  handle  i 
it  on  the  steep  grades  and  deep  sand.  Also  there  was  no 
liability  of  injuring  the  bearing  faces  on  the  shaft;  this 
was  considered  of  great  imiiortance.  Had  we  pulled  from 
the  shaft  through  auxiliary  bearings  we  should  have  had 
to  keep  out  of  alkali  dust  ot  which  there  was  an  abundance. 
The  method  employed  in  using  the  rolling  hitch  was  as 
follows:  Two  cables,  each  7.50  ft.  long,  were  used  with 
loops  in  each  end.  The  middle  of  the  first  cable  was  fastened 
to  an  eye-bolt  and  chain  bolted  through  the  lagging  on  the 
center  line  of  the  rotor;  then  each  half  of  the  cable  waa 
wound  around  and  aro\ind  the  lagging  away  from  the  cen- 
ter line  ot  rotor  until  they  reached  the  oppo-lte  ends  of  the 
lagging  and  there  were  secured  by  additional  eye-bolts  and 
clevises.     By   unloosening   the   cable   from   the   center  eye 
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bolt  and  attaching  It  to  a  caterpillur  uactor  the  rotor  could 
be  rolled  and  after  the  flrst  revolutiuu  of  the  rotor  It  was 
stopped  and  tho  middle  of  the  seconil  oable  was  attached  to 
the  middle  eye-bolt.  As  the  flrst  (';it)le  was  beins  unrolled 
by  the  caterpillar  two  men  euid.d  the  second  cable  on. 
When  the  end  of  the  first  cable  \v;i.s  ifached  Its  ends  were 
disconnected  from  the  outside  eye-b.iits  and  Its  center  from 
the  caterpillar.  The  cable  was  dnih-Kca  back  by  a  team 
and  Its  center  attached  to  the  mi. Idle  eye-bolt  of  the  lag- 
ging.    The  caterpillar  was   backed   up  and  hooked  onto   the 


Starting    Oft    a    New    Hitch. 

middle  of  the  second  cable,  which  was  now  wound  around 
the   laeging.  and   the  operation   repeated. 

To  steer  the  rotor  two  %-in.  cable  slings  and  another 
caterpillar  was  used.  This  caterpillar  was  kept  behind  the 
rotor  and  a  sling  thrown  over  either  end  of  the  lagged  shaft. 
Thus  by  holding  back  on  either  sling,  while  the  rotor  was 
rcvolMng,  it  could  be  turned  in  a  20-ft.  radius.  Where  right 
angle  turns  were  necessary  the  rotor  was  rolled  up  on  two 
4-in.  X  12-in.  planks  and  balanced.  In  this  manner  it  could 
almost  be  spun  like  a  top.  At  one  place  we  had  it  up  thus 
and  it  refused  to  be  budged,  but  by  throwing  a  few  pails  of 
water  on  the  planks  the  results  were  surprising. 

We  experienced  considerable  anxiety  as  to  how  it  would 
behave  in  the  loose  dry.  sand,  for  when  it  rolled  over  4-in  x 
12-ln.  plank  on  apparently  very  hard  road  it  would  push 
them  level  to  the  road  surface  and  curl  them  up  like  a 
collar.  We  had  about  3  miles  of  this  dry  river  wash  to 
Begotiate  and  were  agreeably  surprised  to  see  how  easily  it 
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We    made   our   best 


foiled   in    the   very    finest    loose    san.l 
mileage  there. 

In  gtiing  around  a  lake  on  about  a  1,000-ft.  radius  we  en- 
eonntered  considerable  difficulty.  On  the  lake  side  of  the 
road  it  sloped  abruptly  into  the  lake  and  on  the  other  side 
*»a  a  perpendicular  bank  with  large  '■ock  outcroppings. 
~he  road    was    too   narrow   to   maneuver   the    rotor   around 


Our  rolling  hitch  saved  the  day  for  us  more  than  once. 
At  one  place  we  wen-  passing  off  a  bridge  when  the  bridge 
stringers  and  abutments  gave  uwuy.  The  front  caterpillar 
iiiaintalned  Its  ten.sion  on  the  rolling  cables  to  prevent  the 
rotor  from  rolling  back  into  the  sir.-am  bed.  The  rear  cater- 
pillar was  put  through  the  stream  bed  and  hooked  onto  the 
front  one  and  the  rotor  rolled  out.  In  the  meantime  while 
nil  this  caterpillar  changing  was  going  on  the  abutments 
could  be  seen  to  be  sinking  and  the  tlmbHrs   were  popping. 

Ihls  bridge  had  been  cribbed  up  almost  .solid  and  the 
stringers  were  of  10  in.  x  loin,  solid,  but  the  heavy  concen- 
tration of  loading  pushed  the  cribbing  into  the  stream  bed 
and   the  stringers   were  theared  oft  like  mutches. 

The  total  equipment  consisted  of  two  75  Ml*.  Holt  cater- 
pillars, two  750-ft.  lengths  of  'i,-ln.  cable,  six  snatch  blocks, 
one  3-ton  supply  truck,  one  4-ton  lank  truck,  two  caterpil- 
lar drivers,  one  mechanic,  two  truck  drivers,  one  teamster, 
eight   laborers,  one  foreman  and   the   writer. 

The  tank  truck  was  used  to  haul  water  to  soak  the  lag- 
ging at  night  time,  care  being  used  to  see  that  the  shaft  was 
properly  oiled  to  prevent  rusting.  About  300  gal.  of  water 
wore  used  each  night  as  we  were  traversing  a  semi-desert 
country. 

The  plant  Is  in  successful  operation  now  and  another 
hydro-electric  project  is  being  designed  and  will  soon  be 
under  construction.  The  work  is  being  done  under  the  di- 
rection of  Chief  Klectrical  Engineer  Kdgar  ScatterKOod  and 
As,slstant  Electrical  Engineer  H.  C.  Cardelt.  The  writer  is 
iiltached  to  the  engineering  siaiT 


Standardization    of   Waterworks 
(Corporation  Cocks 

Three  different  kinds  of  corporation  cocks  for  water  works 
should  bo  sufficient,  stated  Adolph  Mueller,  president.  H. 
Mueller  Mtg.  Co..  in  a  paper  read  before  the  recent  .Montreal 
Convention  of  the  American  Water  Works  .\ssociatlon.  About 
the  only  difference  in  the  three  kinds  is  in  the  threads.  The 
three  different  kinds  of  threads  are  required  for  those  in- 
serted with  a  tapping  machine,  those  for  iron  pipes,  and, 
thirdly,  those  for  wood  mains. 

At  present,  according  to  the  paper,  it  takes  332  styles  and 
sizes  of  corporation  cocks  to  meet  the  needs  of  128  cities 
v.here  three  styles  would  answer.  To  keep  patterns  and  dies 
for  all  of  these  on  hand  when  some  of  them  are  used  only 
once  or  twice  a  year  unnecessarily  increases  the  overhead 
expenses  of  manufacturing.  The  following  suggestions  have 
been   made  regarding   standardization   of  corporation   cocks: 

Make  all  corporation  cocks  with  Hal  sides,  eliminating  all 
round  bodies  or  other  shapes. 

Eliminate  squares  and  hex  on  all  our  cocks  except  on  1% 
In.,  ]U  in.  and  2-in.  sizes. 

Eliminate  %  in.  sizes. 

Eliminate  female  thread  corporation  cocks. 

Three  kinds  of  threads  as  previously  mentioned. 

The  openings  on  iron  pipe  threaded  corporation  cocks  shall 
'0  reduced  In  the  smaller  sizes,  making  >^  in  I.  P.  threaded 
ocks  with  %  in.  opening.  %  in.  with  hi  "in.  opening.  %  in. 
with  S  in.  opening  and  1  in.  with  ~i,  in.  opening.  The  rea- 
-on  for  reducing  the  opening  in  I.  1^.  threaded  cocks  Is  be- 
ause  it  is  more  practicable  for  manufacturing  and  allows 
Miore  metal,  making  a  stronger  cock. 

Cocks  inserted  with  machines  and  wood  main  cocks  to 
have  full  bore  or  openings. 

The  couplings  or  outlet  end  of  all  corporation  cocks  to 
have  standard  I.  P.  threads  one  size  larger  than  body. 

All  couplings  to  be  standard  as  to  length  and  weight. 

All  lead  flange  work  to  have  standardized  threads  for  nut 
nd  spud  and  uniform  length  and  weight  of  sleeves. 


Convention  of  South-West  Waterworks  Association.— The 
0th  annual  convention  ol  the  South-West  Waterworks  Asso- 
ciation will  be  held  at  New  Orleans.  La  .  Sept.  20  to  23rd. 
Inclusive.  The  St.  Charles  Hotel  will  be  official  headquar- 
ters. At  the  present  time  the  South-West  Waterworks  As- 
sociation embraces  the  following  states:  Nebraska,  Kan- 
sas. Texas.  Arkansas,  .Mississippi,  Missouri,  Oklahoma.  New 
Mexico.  Louisiana.  Alabama.     Other  states  will  probably  be 


.  -    -  taken  In   at  the  New   Orleans  convention.    Jos.  W.   Ivy    716 

in^e  .ocks  and  so  timbers  were  laid  on  the  road  and  were      Scarritt  BIk.,  Kansas  City.  Mo.,  is  Chairman  Publicity  Com- 


bnllt  tip  until  the  rotor  shaft  would  pass  over  them. 
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Method  of  Cleaning  Filter  Sand  at 
Chain  of  Rocks  Filtration  Plant 

Early  :n  ihe  spring  ot  191?  the  sand  in  the  Chain  of  Rock 
Alters  of  St.  Louis,  Mo.,  was  found  to  be  caking,  the  grains 
being  held  together  by  a  soft  coating,  which  could  be  re- 
moved slowly  by  washing,  but  was  very  hard  to  dissolve  and 
violent  agitation  was  necessary  to  remove  a  small  per  cent 
of  it.  Hard  patches  appeared  on  the  bed,  and  the  wash 
water  distribution  became  very  unequal.  The  gravel  also 
was  slightly  cemented  together  and  it  was  deemed  advisable 
to  clean  both  the  sand  and  the  gravel  and  repair  any  broken 
or  loose  strainer  plates  that  might  be  found.  The  problem 
of  cleaning  the  sand  and  gravel  economically  was  carefully 
studied  and  a  crude  experimental  apparatus  constructed  and 
tried  out  in  the  filter  house,  which  led  to  the  construction  of 
the   plant   now    in    use.     An    interesting    description    of   this 
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The  sand  washing  is  continued  about  five  hours  without 
the  aid  of  any  manual  labor,  but  at  the  end  of  that  time  the 
discharge  from  the  jets  is  still  turbid,  an  average  of  2.14 
per  cent  coating  has  been  removed,  amounting  to  a  weight 
of  7,000  lb.,  leaving  about  4.87  per  cent  ot  coating  on  the 
sand,  which  is  further  reduced  by  about  %  per  cent  by  again 
jetting  the  sand  from  one-half  of  the  filter  to  the  other  side, 
which  has  the  gravel  already  screened  and  properly  placed. 

During  the  experimental  work  one-half  of  a  bod  was  jetted 
into  the  other  half  without  washing  and  the  coating  removed 
settled  in  a  layer  on  the  sand  and  could  not  be  removed  by 
the  ordinary  process  of  washing  the  filter.  It  was  only 
broken  up  in  small  pieces  or  mud  balls. 

It  was  found  economical  to  remove  all  the  sand  from  one 
bed  and  the  gravel  from  one-half  of  the  bed  at  one  end  of  the 
plant,  in  order  to  have  room  to  screen  and  place  the  gravel 
and  clean  the  strainer  plates,  so  that  when  the  gravel  and 
sand  had  been  cleaned  in  all  of  the  40  filters,  except  one. 
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plant  and  the  method  of  cleaning  the  sand  is  given  by  Mr. 
C.  M.  Daily,  engineer  in  charge  supply  and  purifying  sec- 
tion, in  the  last  annual  report  of  Edward  E.  Wall,  water 
commissioner  of  St.  Louis,  from  which  the  notes  following 
are  taken: 

Sand  Cleaning  Plant.— The  plant  consists  ot  four  water 
Jets  with  -ri-in.  nozzles  and  lV4-in.  to  2%-in.  throats,  4-in.  dis- 
cbarge pipes,  one  stationary  sloping  gravel  screen,  having 
four  sizes  of  separation  with  a  hopper  underneath  each 
screen,  a  truck  for  hauling  the  gravel  from  the  screen  to 
the  place  desired  and  a  sand  blast  machine  for  cleaning  the 
holes  in  the  strainer  plates. 

The  sand  is  cleaned  by  these  water  jets,  one  being  placed 
in  each  half  of  the  filter  bed  on  top  of  the  sand  and  dis- 
charging into  the  opposite  half  of  the  bed  or  to  the  opposite 
end  of  the  same  half  of  the  bed.  into  a  wooden  box  12  in. 
square  and  4  ft.  deep,  containing  a  series  ot  sloping  screens. 
Water  at  about  100  lb.  pressure  is  used  in  the  jets. 

In  operating,  the  wash  water  is  turned  on  from  1/10  to  % 
the  normal  rate,  which  allows  the  jet  to  sink  through  the  sand 
to  the  gravel  and  which  also  furnishes  the  means  ot  trans- 
porting the  sand  from  the  discharge  of  the'  jet  to  the  suc- 
tion at  the  opposite  end  of  the  same  half  of  the  bed.  The 
■wash  water  flows  out  through  the  sewers,  carrying  away  the 
coating  removed  by  the  scouring  action  of  the  water  passing 
through  the  jets  and  screens. 


SECTION  B-B 

Scale  -iV't'-O" 

Chain   of   Rocks   Filtration   Plant. 
it  would  be  filled  out  with  the  gravel  and  the  sand  removed 
and  set  aside  from  the  first. 

Method    of    Cleaning    Gravel     and     Strainer    Plates.— The 
strainer  plates  in  the  halt  bed   from  which  all  material  has 
been   removed    are   cleaned   with   a   sand   blast.     The   gravel 
from  the  adjoining  half  bed  is  shoveled  into  a  jet  and  dis- 
charged into  a  box  which  diverts  the  water  which   esr  u'ts 
through  the  screens  into  the  sewer.     The  gravel  rolls   .    •' 
stationarv   screens,   assisted   by   men   with  rakes,  and   drops 
in  four  hoppers  suspended  from  the  wash  water  gutters.   It 
is  discharged  from  the  hoppers  into  a  small  truck,  which  Is 
wheeled  and   dumped  where  desired  on  the  half  bed  where 
the  strainer  plates  have  been  cleaned,    .gand  from  the  half 
filter  adjoining  the  one  from  which  the  gravel  was  removed 
is   now   jetted   on   the   cleaned    gravel   in   place.     The   lower 
2  in.  of  sand  is  shoveled  into  the  jet,  the  rest  flows  to  the 
jet  as  described  before. 

The  sand  blast  requires  30  lb.  air  pressure  and  suppliea 
with  sand  passing  through  1/20-in.  mesh  screen.  About  1  cu 
yd.  of  sand  is  used  per  filter  bed. 

The  sand  nozzle  used  is  3/16  in.  in  diameter  and  is  maof 
of  J-i-in.  pipe  by  drawing  it  down  and  drilling  to  size. 

One  man  cleans  the  platns  in  one-half  bed  per  day.     in' 
plates  cleaned  in  this  manner  have  over  97  per  cent  of  tn. 
holes  perfectly  cleaned  and  the  top  sides  of  the  plates  brign 
The  under  side  was  found  to  contain  a  coating  which  sni 
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remains.    The  coating  on  the  under  side  of  the  plutes  gave  wr    ^                                    r       ,         r^^        .  ,          ^ 

the  roiiowing  analysis:  Waterpowers  oi  thc  Pacific  Coast 

,ZnO)  ''Vs"""'  ""■'    •^'•"  ■■'"■•"'    I'Ul'lii-    ill    1.1^1    .ii.ii.Mr»    lo    ii-alii:«    that    our 

■-:":)     -.'.'.'. !..!.'.'!!.'.'.','.'.'    lis  'u^''  supplies  are  by  no  nioiins  us  iiiujchuustiblo  as  they  hiivi> 

'\'."o.)    ■.■,'.■  .\\\\\;.\\' .■;;;;;;;;;;;;. ;;,,•. *}•?  ^^'^^    popularly    regarded,    and    thm    in    the    not    (ar   distant 

'•''^^•>«)    ■: ••■•••••■••......;!.;'.!!'.    i.i  future  wo  shall  have  to  depend  upon  our  streams  for  much 

oc    Ignition •      ,5J  ot  the   power  needed    in   our   lndu«trlea,     lll»ing   prices   and 

The  gravel   from  one  bed  In  passini?  throuKh  the  jet  and  'l»«"  dltlkulti.-s  of  muintaininR  an  adequate  fuel  reserve  have 

over  the  screens  has  about  450  lb.  of  coating  removed.    What-  '''^"«   more   in   three   years    to    brinn   about   this   awakening 

ever  matins  remains  is  hard  and  has  no  tendency  lo  cement  '^an   was  accomplished   by   the   warnings  of  experts   In   the 

th?  gravel  together.  preceding  decade.     The  utilUation  of  our  water  powers  has 

ll'  •■>  .May  1  last  36  of  the  40  tilttrs  had  been  cleaned  In  become   one   of    the    most    pressinK    questions    of    the    hour. 

this   !^  inner.     The   sand,   while   bavins   over   i    per  cent   of  The    following    condensed    tabuNtlon    from    Senate    Docu- 

Coa:ii  -.  has  no  tendency  to  cement  together  and  tht<  effective  mem  316,  compiled  on  a  basis  of  70  per  cent  efficiency,  shows 

iiie  !•  mains  belcw  4  of  a  m.m.  the   regional   distribution   of    the    potential    water   power   re- 

Th.    analysis  of  the  coating  on  the  sand  ami  gravel  Is  as  sources  of  this  country: 

TABUK  I— potf:xti.\l.   \v xtkrpoweu    of    THK    rXITEX 

Sand.       liravei,  STATKS 

p..rc..nl.  percent.  Minimum ,    Maximum . 

lis            «n  V-         ..'^'■.       .                    HorsopowiT.  Pcrcont.  HorB.i>.3w<T.  l>erc*nt 

{;•?  S?  *•■•"■    J-nrland    S68.00O  3.n  1,605.000  2.9S 

..      .■    iJ-f  III  V"'''      '" ••• l:t57.0O0  4.86  i,48S.OO«  4.62 

.>     OS  *5-!  "-al    S32.0OO  2.98  1,«04.000  2.9S 

-OH),)  ;.: 100              04  .trul...       L.02,000             3.23           1,956.000             3.63 

I  i:iv     ....: ,34               S-l  -                                                       ■■•000             S.39           4.257,000             7.99 

*                ""  ■                                                                     "00              S.W            1.964.000              3.64 

The  total  quaatity  of  coating  on  the  sand  averaged  7.01  per  ""*          '26           822.000          1.52 

«»j:t  of  its  weight,  while  on  the  gravel  the  coating  amounted  lAiuiic'.'...... .:...:  iiiiiii'siMilwo        ?}  17       ""sooo         J' 8? 

In  1 93  per  cent  of  its  weight.  ,.  ,     ,  ~ — '. '' 

Th..  .ost  of  the  work  per  filter  unit  was  as  follows:  J"''''%f^lZaon-oypZi^^iTpo.\ft^  Pac^fn^^Ce^    '*"'" 

1-  i-.r     IIBSnn  )^;ishlnBtor.    4.932.000  17.65  S.647.OU0     '     16.04 

vv.-.«t.  water ..............:.;. *  gSOO  nHi^^"  , J.14S.000  11.27  6.613000  12.27 

Tap    water    .........'..■.■.::■.::::;.■       9.00  Califomla    3.42^.000  12.25  7.S18,000  14  60 

Total    ,266.00  11.504.000           41.17         23.078,000           42.81 

.he  wash  water  was  estimated  at  J20.60  per  million  gal-  "  *'"  ^^  noted  from  the  above  table  that  nearly  43  per 

Ions  and  the  Up  water  at  $19.61  per  million  gallons  *^''"'   °'  "'®   maximum   potential   water  power  In   the  United 

The   plant   cost   $750   or   $18.75   per  filtering   unit  and  will  ^'•''•^»  '»  concentrated  in  the  three   Pacific  states.  Washing- 
be  useful   for  future  work.  '°"'  Orepon  and  California.     In  view  of  this  fact  the  paper 

The  cost  of  jpttine  the  sand  for  five  hours  per  filter  unit  ''■"'^^'^i"'''!  -^Prll  9  at  the  37th  annual  general  meeting  of  the 

was  $:;.V30,  divided  as  follows:  Amerl.an    Electrochemical   Society  by   Mr.   F.  F.   Fowler,   of 

i,,,.,,r    t^M  "'*'  '      ^    Forestry  Service,  San  Francisco,  Calif.,  Is  of  par- 

v.j.si,   water''.'.'.'.'.'.'.'.'.'.'.".".'.'.'.'.'.'.'.'.'.".".'.;.".'.".'.'.',;.;.;;;'  3r;oo  tlcula.-   interest.     .An   abstract   of  his   paper  follows: 

aii  water  ...... 2.50  Operating    and    Market    Conditions.— California    hydroelec- 

li  is  expected  to  jet  the  sand  as  described  above  from  time  trie   svstems   are  now   operating    waterpower   plants   with    a 

to  time,  should   mud   balls  or  cementation  of   the  sand  de-  combined   capacity  of  about    543.000   k.v.a.,   and   steam   aux- 

T  ?;.         ^           .  .                 .  illarics  with  an  additional  capacity  of  285,000  k.v.a.,  a  grand 

Jetting  the  sand  from  one-half  of  a  filter  bed  to  the  other  total   of   S2S,(>no   k.v.a..   or   l.lio.noo   hp     The   combined    in- 
half  did  not   materially  change  the  grading  of  it,  except  In  stallatlon    In    hydro    plants    of    Washington    and    Oregon    Is 
only  a  few  filters  in  which  no  change  in  efficiency  has  been  about  two-thirds   that   in  California. 
"**"'^''''-  ThroMghout  the  coast   there   is  a   power  shortage,  due   to 

^          _  'o^'   water  and   to   the  rate  of   Installation   not   having   kept 

Water  Supply  Telephone  Service  Carried  on  Pipe  Line.—  pace  with  the  growth  of  load.  This  shortage  will  be  most 
A  2wire  telephone  line  about  14  mile.s  long,  connectinu  the  acute  this  year  In  California,  which  Is  practically  200  000 
ks  of  the  new  Sultan  water  supply  of  E^•erett,  Wash..  k.v.a,  behind  In  hydroelectric  Installation.  Plants  under  con- 
city,  was  built  In  conjunction  with  the  wood  stave  structlon  aggregate  about  165.000  k.v.a.,  'but  will  not  begin 
;ipt  !•>.  utilizing  steel  bands  that  were  rejected  as  not  operation  until  the  last  months  of  1920  or  the  beginning  of 
b«ln?  Miitable  for  use  in  the  pipe  line  construction,  but  1921.  In  the  low-water  season  of  the  coming  fall,  every 
»hlch  were  entirely  satisfactory  for  utilization  In  conner-  available  steam-standby  will  be  In  operation,  plants  which 
Hon  with  the  telephone  line.  These  bands  were  attached  have  been  on  the  junk  list  will  be  resuscitated,  and  the  con- 
to  the  pipe  and  projected  up  about  2  ft.  directly  over  the  sumption  of  fuel  oil.  which  In  1919  reached  4.895.000  bbl. 
center  of  the  pipe,  where  telephone  insulators  were  fastened  will  be  greatly  augmented.  In  June  and  July,  1919.  the 
and  the  wires  thus  strung  along  the  top  of  the  pipe.  Aside  months  of  maximum  demand  that  year,  the  total  load  on 
from  making  a  very  economical  and  satisfactory  location  the  Califomla  hydroelectric  systems  averaged  419.000  kva 
for  the  telephone  line,  this  resulted  In  protecting  the  pipe  of  which  116,000,  or  27.7  per  cent,  was  carried  by  steam  aux- 
from  being  used  as  a  pathway  for  pedestrians.  Most  of  the  lllarles.  The  mean  load  on  the  California  systems  has  in- 
Ped<sirians  in  that  country  are  men  going  to  and  from  the  crensfd  very  steadily  at  the  rate  of  about  35,000  k.v.a.  per 
Tarim:     timber  operation.s.  nearly  all  of  whom  wear  heavily  year. 

•piked   boots  and   it   Is  obvious   that  traffic  of  this   kind   on  The  average  load  carried  by  most  of  the  hydro  plants  is 

the  top  of  an  exposed  wood  pipe  line  would  be  vory  objoc-  nnd»r  Ro    por  cent   of  their   rated    capacity,   and   an   annual 

The  construction   features  of  the  new  lOO  k.v.a.  in  mean  load  would  therefore  neces- 

!    by    Mr.    Clinton    Bums,    the    consulting;  ,1  Installation  of  at  least  60,000  k.v.a.  In  hydro- 

'H  lUi    July   Journal   of  the   American   Waterworks   Associa-  •                    n.ratlng  machinery,  after  the   present  deficiencies 

"on.  from  which  the  above  note  is  taken  up      In   short.   California   should   have  a   total   In- 

„                               ■                    '<'"  capacity  of  800.000  k.v.a.  by  1921.  and  an  an- 

National    Exposition    of    Chemical    Industries.— The    Sixth  '                    isp   of  60.000   k.v.a.   each   year   thereafter,   to  ade- 

^atlonal   Exposition  of  Chemical   Industries   will   be  held    In  quatt-ly   h.-mdlc  the  normal  Increase  in  load, 

•ran-l    Central   Palace.   New   York    City.   Sept.   20   to   23.   In-  Tf    Inriro    electrochemical,    electrometallurglcal    or    railway 

On  the  afternoon  of  Thursday.  Sept    23.  the  Chem-  !                    leveloped,  the  rate  of  increase  will  be  proportlon- 

ineering  Symposium  will  take  place.     The  American  ••■                   r. 

^^te  of  Chemical  Engineers  will  hold  a  meeting  In  the  figures  for  the  growth  of  load  in  Washington  and 

i*"^  'n   the   afternoon,   and   papers   of  great   Interest   will  •                      not  now  available,  but  are  being  collected  by  the 

^  wad.    In  the  evening  engineers  will  have  a  dinner  at  the  Xalionjl     Electric    Light     Association.     Unless    new     power 

iectaoljgy    Club.      Three    other    symposiums    will    be    held  uses    are   developed    within    the   two    states,    the    growth    In 

I  HI*  ^^^  week.    One  will  be  on  fuel  economy,  one  on  ma-  load  will  hardly  be  as  rapid  proportionally  as  in  California 

erials  handling,  and  one  on  industrial  management.  Feasible    Sites   and    Prospective    Developments —The    est' 
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mates  given  in  Table  I  serve  merely  as  a  basis  for  regional 
comparisons  of  rotcntial  power.  Far  more  detailed  studies 
have  been  completed  on  certain  drainages  by  the  Federal 
and  State  governments,  municipalities,  and  engineering  and 
public  utility  companies.  Most  of  the  Puget  Sound  streams 
and  those  in  southern  Washington  have  been  studied  in  de- 
tail by  the  United  States  Geological  Survey  in  co-operation 
with  the  state  of  Washington.  Results  already  published 
show  a  total  of  232.000  h.p.  without  storage  and  391.000  with 
storage  for  the  Cowlitz.  Nisqually.  Puyallup.  White,  Green 
and  Cedar  Rivers,  draining  the  territory  between  Portland 
and  Seattle,  north  of  the  Columbia  and  east  of  Puget  Sound. 
Similar  studies  show  an  average  minimum  of  389.500  (since 
found  to  be  somewhat  higher)  h.p.  for  the  Klickitat.  White 
Salmon.  Little  White  Salmon.  Lewis  and  Toutle  Rivers, 
draining  into  the  Columbia  from  the  north,  between  the 
mouth  of  the  Cowlitz  and  The  Dalles.  The  Yakima,  which 
drains  the  basin  east  of  the  Columbia,  will  produce  only  12,- 
000  h.p.  continuously,  but  105,000  h.p.  may  be  developed  dur- 
ing the  irrigation  season.  Natches  River,  principal  tributary 
of  the  Yakima,  will  yield  57.530  h.p.  continuously  without 
storage,  and  97.950  h.p.  with  storage,  while  its  mean  for  the 
irrigation  season,  with  storage,  is  160.500  h.p.  Clealum 
River,  another  tributary  of  the  Yakima,  will  yield  4,770  h.p. 
without  and  21,560  h.p.  with  storage. 

Some  of  the  sites  included  in  these  estimates  are  already 
in  process  of  utilization,  and  more  complete  studies  are  be- 
ing made  of  others.  It  will,  of  course,  be  many  years  be- 
fore the  streams  will  be  fully  developed  on  the  plans  out- 
lined. 

Among  the  most  important  power  developments  is  the  pro- 
posed municipal  system  of  the  city  of  Seattle  on  the  Skagit 
River,  in  the  extreme  northern  Puget  Sound  drainage.  Car- 
ried to  completion,  this  system  will  comprise  200,000  or  more 
horsepower. 

Developments  located  at  Priest,  Kettle,  and  Rock  Island 
Rapids  and  The  Dalles  on  the  main  Columbia  have  been  pro- 
posed from  time  to  time,  but  investigations  of  power  pos- 
sibilities at  The  Dalles  appear  to  have  been  carried  farther 
than  for  the  other  sites. 

A  detailed  report  of  power  available  at  The  Dalles  was 
prepared  by  co-operation  between  the  State  and  Federal  Gov- 
ernments, in  1913.*  The  project  contemplated  the  develop- 
ment of  power  at  Five  Mile  Rapids,  near  The  Dalles,  90 
miles  east  of  Portland  and  1S7  miles  above  the  mouth  of  the 
river.  The  minimum  recorded  flow  at  this  point  was  41,900 
cu.  ft.  (1,300  cubic  meters)  per  second,  and  the  maximum 
1,170,000  cu.  ft.  At  an  average  low  water  discharge  of  50,000 
second-feet  the  estimated  net  head  was  105  ft.;  and  at  a  high 
water  discharge  of  800.000  second-feet,  45  ft.  It  was  estimated 
that  480.000  h.p.  coOld  be  developed  practically  continuously, 
and  that  there  would  be  120,000  more  available  for  eleven 
months,  an  additional  100,000  for  ten  months,  and  still  100,- 
000  more  for  eight  months,  giving  a  total  development  of 
800.000  h.p.  that  might  be  considered  economically  justifi- 
able by  stream  flow  conditions.  It  was  estimated  that  the 
cost  would  be  $1P4  per  horsepower  for  a  development  of  480,- 
000  h.p.,  $62.50  per  horsepower  for  800,000  h.p.,  or  $46.30  per 
horsepower  on  the  basis  of  the  total  rated  capacity  of  gener- 
ator (1,080,000  h.p.)  that  would  have  to  be  installed  in  order 
to  secure  the  continuous  output  of  800,000.  The  output 
would  operate  at  its  full  capacity  during  only  four  months 
of  the  average  year. 

By  way  of  comparison,  only  150,000  h.p.  Is  installed  at  the 
great  Keokuk  plant,  and  498,000  in  all  plants  on  both  sides 
of  the  river  at  Niagara  Falls.  It  was  estimated  that  with 
only  480.000  h.p.  marketed  at  The  Dalles,  and  the  plant 
financed  by  sale  of  6  per  cent  securities  at  a  10  per  cent  dis- 
count, cost  of  power  would  be  $15.13  per  horsepower  year, 
allowing  for  a  proper  depreciation  and  maintenance  fund, 
but  no  profits  to  the  company  making  the  development. 
This  price  was  also  based  on  the  assumption  of  an  immediate 
market  for  all  power.  Further  estimates  show  that  "if,  how- 
ever, the  surplus  power  of  320,000  h.p.  could  be  sold  at  rates 
equivalent  to  80  per  cent  of  the  price  of  the  continuous  pri- 
mary power  for  eleven  months'  service.  60  per  cent  for  ten 
months"  service  and  30  per  cent  for  eight  months'  service. 
then  the  selling  price  of  primary  power  under  conditions  as 


•"The  Columbia  Power  Project,"  Bulletin  No.  3.  accompanying 
Fourth  Biennial  Report,  State  Engineer  John  H.  Lewis,  Jan.  11. 
1913.   by   L.  F.   Harza.   Project  Engineer. 


above  would  be  reduced  to  $11.02  for  G  per  cent  securi- 
ties sold  at  10  per  cent  discount."  The  report  on  the  project 
covered  in  detail  the  various  possible  outlets  that  could  be 
found  for  the  great  amount  of  energy  available,  and  the  re- 
sult showed  that  neither  existing  nor  prospective  industries 
would  justify  construction  of  the  great  plant.  The  most 
logical  power  market  for  a  development  of  this  size  would 
be  as  a  supply  for  a  large  electrometallurgical  or  electro- 
chemical industry,  and  the  study  disclosed  that  the  site  was 
so  handicapped  by  remoteness  from  sources  of  raw  material 
and  from  market  that  it  would  not  prove  under  present  con- 
ditions a  commercial  success.  The  only  possible  justifica- 
tion for  this  development  from  an  electrochemical  stand- 
point was  found  to  be  for  the  manufacture  of  ammonium 
citrate. 

The  state  engineer  of  Oregon  has  made  tentative  studies 
of  other  large  projects  on  the  Columbia,  Snake,  Deschutes, 
Rogue  and  Klamath,  capable  of  continuous  output  of  2,401,- 
000  electric  horsepower. 

A  tabulation  of  proposed  developments  in  California  pre- 
pared by  the  writer  in  October,  1919,  showed  a  combined 
proposed  installation  of  2,100.000  k.v.a.  Many  well  known 
possibilities  were  not  included.  It  appears,  therefore,  that 
the  state's  potential  supply  is  ample  for  years  to  come. 

The  Electrochemical  Outlook.— That  the  very  large  water- 
powers  of  the  Pacific  Coast  will  eventually  be  utilized  as  a 
source  of  energy  for  electrochemical  and  electrometallurgical 
industries  none  can  doubt,  but  the  date  of  their  utilization 
is  highly  uncertain.  Were  unit  cost  of  construction  the  only 
possible  deterrent,  many  large  developments  would  be  under 
way  today.  Availability  of  raw  materials  and  the  market 
for  the  finished  products  are  the  most  serious  handicaps. 
The  results  of  investigations  carried  out  in  connection  with 
the  Columbia  River  project  are,  unfortunately,  general  in 
their  application.  In  connection  with  that  project,  industry 
aft^r  industry  was  investigated  as  a  possible  outlet  for  large 
blo.-ks  of  power,  and  abandoned  as  probably  unprofitable  un- 
der prospective  market  conditions.  That  the  site  is  one  of 
the  most  wonderful  in  the  country  cannot  be  denied,  but  Its 
development  is  for  the  future,  and  not  the  present. 

The  earliest  development  of  extensive  electrochemical  and 
electrometallurgical  industries  on  the  Pacific  Coast  will  prob- 
ably be  on  Puget  Sound,  where  there  is  ample  waterpow»r 
susceptible  of  development  at  relatively  low  unit  cost,  in 
moderate-sized  units,  and  in  such  close  proximity  to  tide 
water  as  to  minimize  transmission  costs  and  losses.  The 
Coliimbia  River  and  lower  Willamette  near  Portland,  offer-  | 
ing  similar  advantages  but  to  a  less  conspicuous  degree,  may  J 
be  expected  to  follow  in  turn.  The  writer  does  not  antici- 
pate that  CalifoVnia  will  ever  compete  with  her  northern 
neighbors  on  a  large  scale  in  electrochemical  manutacturin>; 
for  export  (especially  in  those  branches  of  the  industry 
where  power  cost  is  a  large  percentage  of  the  total  cost). 
Its  manufacturing  for  the  local  market  will  probably  far  ex- 
ceed that  in  the  other  two  states.  Natural  conditions  in 
California  lead  to  high  unit  costs  in  hydroelectric  installa- 
tions, especially  where  long  trunk  transmission  lines  are 
included.  In  order  to  get  the  most  favorable  power  rale,  it 
would  therefore  be  necessary  to  establish  the  eleetroclKim- 
ical  industry  near  the  generating  station,  which  may  be  from 
90  to  175  miles  from  tide  water,  with  consequent  hmlicr 
freight  charges  and  shipping  difficulties.  If.  on  the  dhpr 
hand,  these  transportation  difficulties  are  avoided  by  estab- 
lishing the  industry  on  tidewater,  the  cost  of  power  will  be 
considerably  greater.  Market  alone  will  determine  whether 
a  given  industry  can  flourish  despite  these  conditions. 

probably  the  lowest  power  rate  yet  quoted  in  California  is 
$2.50  per  kilowatt  per  month  for  24-hour  power,  based  on 
the  maximum  average  demand  for  a  15-minute  period.  This 
rate  was  established  for  the  encouragement  of  electrochemi- 
cal and  electrometallurgical  industries  other  than  remelting. 
It  is  granted  at  the  option  ol  the  power  company  or  upon 
order  of  the  California  Railroad  Commission.  The  base  rate 
is  subject  to  an  additional  charge  of  6  ct.  per  kilowatt 
maximum  demand  for  each  1  per  cent  that  the  average  power 
factor  falls  below  90  per  cent.  A  general  surcharge  since 
allowed  bv  the  Railroad  Commission  to  take  care  of  '""ea^^ 
in  all  generating  costs,  permits  an  additional  charge  of  v.i 
per  cent  per  kilowatt  hour.  The  net  cost  rer  '""-sepower 
vear  therefore  ranges  from  $35.45  for  90  -f  per  cent  power 
factor  and  100  per  cent  load  factor,  down  to  $32.84  with  m  + 
per  cent  power  factor  hut  only  80  per  cent  load  factor. 
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eration  and  Maintenance  of  the 
Gunnison  Irrij^ation  1  unnel 

The  t;uiinisoU  Tunuel  ol  the  riuxmipaligre  I'roji'Cl  of  the 
V.  S.  Ueclaination  Service  was  officially  upeuod  In  Soptombor. 

1909.  and  delivered  the  lirst  irrigation  water  in  the  season  of 

1910.  The  tunnel  is  30,582  ft.  in  loii.mh.  all  one  tangent  ex- 
cept :'10  ft.  of  reverse  curve  near  ih.'  h'-adgates. 

The  lirst  plans  contemplated  liniii:;  the  tunnel  throughout 
with  concrete,  using  four  classes  of  lining,  depending  upon 
tie  material  encountered.  These  sections  were  later  slightly 
modified  and  many  sections  in  solid  roi'k  were  left  unlined. 

The  sections  of  concrete  lining  placd  were  as  follows:  (1) 
Hard  material,  floor  flat  11  ft.  wide,  sides  vertical  8  ft,  9  in. 
hish  to  spring  line,  rise  in  circular  an  h  .'.  ft.  4Vs  in.;  (2)  soft 
■aterlal,  floor  flat  10  ft.  wide,  sides  sloping  so  that  width  at 


tions  between  the  unlined  and  the  lined  sections.  The  track 
iind  trolley  hud  been  left  in  place  There  was  considernblo 
dObris  and  concrete  that  had  slopp.d  from  cars  and  forms  in 
the  tunnel.  In  numerous  places  the  floor  had  bulged  upwaril 
and  the  sidewalls  bulged  inward  Inspection  also  showed 
that  In  many  placiis  the  concrete  section  was  not  full  size  on 
account  of  difficulties  encountered  during  construction. 

Slxly-flve  concrete  bays  had  been  placed  in  ihe  side  walls 
tetween  stations  liia  +  10  and  19y  •-  74  and  LM  bays  between 
stations  204  +  04  and  :;(I3  +  4S  to  strengthen  the  side  walls 
during  1912.  The  floor  between  stations  189  +  .-{S  and  192  f 
;!::  had  been  reinforced  with  concrete  bays  In  the  spring  of 
li'U  and  the  floor  replaced  between  stations  192  +  40  and 
lii'.t  +  70  in  the  spring  of  1912.  and  between  stations  215  +  20 
and   220  +  0.".  in   February.  1913. 

Work,  Winter  of  1913-14.— Durlnp  December.  1913,  and  Janu- 
ary, 1914,  14  concrete  bays  were  constructed  In  the  walls  be- 
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Profilf,    Sections   and    Tranaltlonj    of    the    Gunnison    Tunnel    of    the   Uncompahgre   Project. 


sprms  line  was  11  ft.,  spring  line  9  ft.  2  in.  above  floor,  rise 
In  circular  arch  2  ft.  3  in.  The  grade  throughout  was  uni- 
form—2.02  ft.  per  1.000  ft.  The  unlined  rock  section  was 
aade  with  a  minimum  width  of  12. .t  ft.  and  minimum  height 
of  13.  ft.  The  floor  was  concreted  throughout. 
The  later  condition  of  the  canal,  its  operation  and  other  in- 


tween  stations  193 -f  OS  and  194  +  24;  the  loose  debris  was 
cleared  from  the  tunnel,  the  ties  were  removed,  and  the  rails 
laid  against  the  walls  between  stations  40  and  85,  which  was 
typical  of  the  unlined  sections,  and  between  stations  200  and 
240  In.  the  lined  sections.  Gages,  consisting  of  closed  wooden 
boxes  In   which  a  strip  of  blue-print   paper  was  fastened  on 


.  —    "---I-    "■     .,.uv.  |>i  tilt     |/i»|f^-i      man     laMcinTU    u:i 

■eresling  results  are  described  by  Mr.  Fred  D.  Pyle.  former  which  (he  maximum  water  level  was  indicated  by  a  change  In 
project  manager,  U.  S  R.  S..  in  the  July  Reclamation  Record,  color,  were  installed  every  thousand  feet  through  the  tunnel 
from  which  the  notes  following  are  taken.  _...-... 

Where  the  greatest  difficulties  in  construction  were  en- 
wmntered  the  concrete  was  made  heavier  than  originally 
*l«imed  and  those  places  remain  in  excellent  condition.  Be- 
"•en  stations  170  and  220  where  no  exceptional  difficulties 
'We  encountered  during  the  orginal  construction  the  shale 
Ms  since  swelled  and  caused  cracking  and  bulging  of  side 
»"«Jls.  a.id  bulging  of  the  floor. 

Condition  Oct.  1,  1913.— The  floor  was  lined  throughout  in 
">e  original  constmction.  The  side  walls  and  arch  were  lined 
only   where    the   material   was   soft.     There   were   no   transi 


and  the  following  readings  obtained:  July  2.  1914,  152  sec- 
(nd-feet;  July  15,  1914,  2S2  second-feet;  July  2,  1914,  1.52  sec- 
592  second-feet:   October  15.  1914.  270  second-feet. 

The  following  average  values  for  the  coefficient  n  InKutter"") 
formula  were  obtained: 


Rtntlon.  1.12 

10   to  ITO'    0.0229 

170    to   3fpO   line    0173 


Flow  in  second-feet . 

_2-0  282  584  5S2 

0.02(12         0.029O        0.0.105         0.0319 
.0185  .0223  .0187  .0197 
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fec't^""""'  "<^«P*  "o*"":  24  short  lined  sections  totaling  3.082  linear 
In  the  above  and  In  succeeding  determinations  of  values  of 
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.•     VI    t„  ==.,ro..nt<.  thP  losses  due  to  changes  During  Uie  spring  of  191S  a  set  of  metal  cup  gages  was  es- 

n  it  was  impracticable  to  segrega  e  \»?V°^f^^^f  7^;°„„  We  tablished  in  the  tunnel.    The  cups  were  arranged  10  to  the 

in  size  and  "^^er  irregularities    n  ^H,^u°^f  ^,^^^'  °°,^  ^^^  foot  in  the  inside  of  a  galvanized  metal  trough  which  was 

values  of  n  computed  are  thereto.e  ^'f " ^f°™^  fastened  to  the  gage  boards  by  means  of  staples  and  nails, 

^aliofortrsrc  nt-^rrn   o    erbe::7easfbi:. ""'  On  account  of  the  heavy  demand  for  -ter   readings  were 

Very  1  tie  d'fference%.as  noted  in  coeffl^^  not    secured    during    the    irrigation    season.     Four    readings 

tions    where    the  ties  were  removed  and  sections  where  the  ,,.^,^   secured   in   October  as   follows:     Oct.   24.  »00   second, 

ies  w^re  In  place     The  coefficients  varied  greatly  for  indi-  feet;   Oct.  25.  390  second-feet;   Oct.  26.  325  second-feet;   and 

vidual  sections  but  were  reasonably  uniform  tor  the  various  Qct.  27,  565  second-feet.                                                                  1| 

discharges   increasing  with  the  discharge  in  the  first  portion  .^j^^  foUowing  average  values  for  the  coefficient  n  were  ob-*^ 

of  the  tunnel  and  being  erratic  in  the  lower  portions  of  the  ^^^^^^.                                                                                    

I Flow   in   secona-ieet > 

'"^No^work  was  done  during  the  winters  of  1914-15  and  1915-lG.  Station. ^|5        ^ ||        „ ||        0.0255 

Work.    Winter    of    1916-17.— During    the    winter  of    1916-1-  I70  to  300.    Lined  0163         .0163         .0169         .0161 

extensive  repair  and  construction  work  was  undertaken:   203  ___^^^^^    ^^^^^^  ^^^^  ^^^  ^^  ^^^^^  ^.^^^^  sections  totaling  3,820 

ft    of  bulging  sidewalls  were  replaced,  98  ft.  of  tunnel  linea,  y^^^^^  ^^^^ 

10"  ft    of  tunnel  lined  to  spring  line,  and  S  transitions  con-  ^^^^^^  results  were  more  uniform  and  encouraging  than  any 

structed.    The  floor  of  the  tunnel  from  station  200  to  the  end  ■^^^^^^,  obtained;   905  second-feet  of  water  was  the  maxi- 

was  carefullv  cleaned  and  from  staUon  200 -f  10  to  266  +  25  ^^^  c&rvisA  in  the  tunnel  in  1919,  when  the  gages  read  12.S 

was  plastered  with  %  to  1  inch  of  mortar.     The  ties  and  all  ^^^^  ^^  ^^^^  p^^.^^,  ^^^  g  g5  jeet  at  West  Portal,  as  compared 

loose  debris  were  removed  from  the  tunnel  and  the  rails  laid  ^^.^j^  ^^^  ^^^^  ^^^  g  3^  fggj  ^^  19^7  for  900  second-feet, 

against  the  sides.                                                       ,       ».         ,  »!,  Work    Winter   of   1918-19.— No  work  was  done  in   the   tunnel 

\n  electrical  system  for  determining  the  elevation  01  tne  ^^         ^^^  ^  thorough  cleaning  of  the  floor,  removal  of  trolley 

water  in  the  gage  boxes  while  water  was  running  was  in-  ;               hangers,  and  the  smoothing  of  a  few  spots  of  rough 

stalled,  but  owing  to  excessive  moisture  conditions  did  not  ^^^^ 

prove  a  success.  „  Eight  sets  of  readings  were  st>cured  as  follows:  108  second- 
Effects  of  Square  Shoulders  and  Transitions.-On  April  IS,  ^^^  ^^^  second-feet,  Nov.  3;  196  second-feet,  Oct. 
1917  the  first  trip  was  made  through  the  tunnel  with  a  Ford  ^„  ^^^  second-feet,  Nov.  4;  270  second-feet,  Oct.  28;  330  sec- 
car  which  demonstrated  the  practicability  of  using  an  auto-  ^^^^^^  Q^^^  28;  484  second-feet,  Oct.  29;  532  second-feet, 
mobile  for  inspection  purposes.  Before  this  t'^e't  had  been  ^^^  ^^  ^^^^ 
necessary  to  walk,  carrying  ladders  for  inspecting  t^e  gage.  fonowing  average  values  for  Kutter's  n  were  obtained: 

and  supplies  for  making  repairs  to  the  ^f  ^^l^^f .  ^^^f  ^  "  „  __— —Flow  in  second-feet -, 

The  first  trip  with  an  auto  was  made  just  after  a  head  of  510  r—       —       ^^°^  \^^       270       330      484       532 

le'conTfeet^Ld  been  carried,  and  the  watermarks  were  ve^      ^„  ^^St    ion. ^|     ^1^|    ^1  ,,^    0.024 

distinct  on  the  walls.  These  watermarks  showed  the  contrast-     no  to  300  020      .019     .017      .on  ^ 

ing  effects  of  the  square  shoulders  and  of  the  transitions  on  — T77„„„„,  except  floor  and  14  short  lined  sections,  totaling  ..  s.o 

.v^  flnw      At  manv  of  the  square  shoulders  the  water  line  was  uncir  feet. 

about  I'foot  higher  tha^  U  was  20  ft.  downstream,  while  at  ^^,,,^  January,  1920,  a  heavy  wooden  I'ulk^-^d  was  cou^ 

the  transYtions  fhere  was  a  difference  of  only  about  0.2  feet.  ^,^„,,,^  to  prevent  the  flow  in  the  funnel  striking  the  side 

The  water  line  also  indicated  considerable  wave  action  at  the  ^.^,1  at  the  foot  of  the   incline  between  station   2  +  09   and 

gases  in  the  concrete  lined  section  which  -carried  across  the  3  -f  39,  causing  swirls  and  back  currents. 

tunnel  and  could  be  noticed  on  the  opposite  wall  16  to  20  ft.  conclusions.-The    results    of    past    investigations    indicate 

below  the  gages.     Standing  waves  were  in  evidence  in  a  num-  ^^^^  ^^^^  coefficient  n  in  Kutter's  formula  for  the  first  17,00 

ber  of  places,  especially  in  the  narrow  uneven  sections  be-  ^^   ^^  ^^^  ^^^^^^^  i^  0  023  to  0.024.  and  for  the  remaining  W 

tween  stations  185  and  200.  COO   ft..   0.016,   which   indicates   that  sections   unlined,   except 

On  July  18,  1917,  a  set  of  readings  of  the  watermarks  was  ^^^  ^^^^^  ^^^^  ^^^^  ^  coefficient  of  0.024  to  0.026. 
made  after  a  discharge  of  650  second-feet.  examination  of  the  detailed  data  shows  that  in  the  see- 
On  August  16  and  17  the  discharge  of  the  tunnel  was  tried  unlined  except  for  floor,  the  value  of  n  increases  with 
out  to  determine  the  maximum  capacity.  With  a  reading  of  "o  discharge  which  is  to  be  expected  as  the  nercentage  of 
13.1  feet  on  the  east  portal  gate,  the  maximum  water  depth  perimeter  increases  with  the  depth,  and  that  the  valua 
obtainable  at  that  time  and  stage  of  the  river,  the  discharge  ^^  ^  decreases  in  the  lined  section  as  the  discharge  increases, 
was  900  second-feet.  An  inspection  of  the  watermarks  was  i^nhiltv  to  eliminate  standing  waves,  water 
made  on  the  17th.  Fairly  definite  marks  were  found  in  the  p''^^^';°""^,°^ltltods  tried  in  determining  the  gage  heights 
lined  secUons,  but  more  or  less  indefinite  in  the  unlined  sec-  splash,  etc.,  ^'l  methods  mea 

have  left  much  to  be  aesireu. 

"The  following  is  a  comparison  of  the  value  of  n  as  deter-        \,    appears,  both    from  "^freSg^ttoTJ'aSrng  t^^^ 

mined  from  these  measurements.  t**^  "''•"'^^'l . '1'*'°°'    wh  value  ^^^^ 

Flow  In  second-  maximum  discharge.     With  \aiue  01  "  — "•"  „<.  „  — 

feet.  maximum  u  h  ^.j     t.   and   with  values   of  n._ 

«;tatlon  650  900  tions  will   carry   1,000   seconu  leei. 

10  to  170.     Unimod  (.x'opt°noor  and  22  short  lined  0.024  and  .026  the  unlined   sections    ^"^  ,\„^1°*^  Jf^gt    re- 

Dcctlonrt.  totaling  3.292  lln-^ar  feet),  8  transitions  ^      C   ,3   ft.,   will   carry  986   and   ^12   second  reel    r»^ 

i7o"?o^3'or  i^„ed;-.oor  part.r«mootWed::::;:::::::'S    "."o^fo    Z^^t  -ith  a  possibility  of  reduced  discharge  if  seaimr 

Although  the  methods  used  to  determine  the  water  level  takes  place.                ^ _^___ 

wero   crudp,   and    the   number  of  readings  small,  the  results  ■                  ~      "                             ^^^ 

indicated    improvement   In    flow    conditions,   due   to   removal  Frequency  of  Different  Classes  of  Leaks  in  New              ^^^ 

of  tics,  the  construction  of  short  concrete  sections  and  transl-  Mains.-Some    interesting    information  on  ^^is   sudj 

Uons.  and  the  smoothing  of  concrete  floor.  given    by    Mr.    Fred    B.    Nelson,    engineer    in    ^ha'-S^            . 

Work.  Winter  of  1917-18.-During  the  winter  of  1917-18,  137  „,easuremcnl  and   water   waste  of   the   Ne^^    J.°eu8sion   last 

ft  of  tunnel  were  lined  complete,  420  ft.  to  spring  line,  573  ft.  p^rtment  of  Water  Supply,  in  an  'n  ormai   1  ^c>is^i^n   . 

to  roof  and  22  transitions  were  placed.    This  work  completed  February   before   the   New   York    Section   of   the    ^men 

he  ^ansltions  and  the  lining  of  all  the  short  unlined  sections.  waterworks  Association^     He  sta^d  that  ^he  Jeaks  stopP 

so  that  there  were  no  unlined  sections  less  than  207  ft.  long.  ,„„„g  i919  totaled  9,348.000  gal.  i^r  day.    J^'^^^f.^^^ent 

The  above  also  included  lining  at  the  upper  end  to  station  of  the  leaks  located  was  54,000  gal.  per  aay. 

7-f  09    the  last  500  ft.  being  the  roof.    All  rocks  projecting  classes  were  as  follows:                                  Number    Perc*nt. 

into  a' section  12.5  ft.  wide  and  12.5  ft.  high  were  removed;  st"           bo 

531  ft.  of  bulging  floor  were  replaced  6  in.  below  grade  In  or-  ^^^J^S'.^i^^-::::-:''-'-''--'- ;       JJ  Je 

der  to  Increase  the   cross   section   of  the   tunnel;    847  ft.  or  Blown  joints ;;;;..         5  \ 

bulging  wall  were  replaced  and  101  concrete-lined  bays  were  leaking  valves  ;;:;;;  •:::;::; :::::  i ;:: : _i  ^ 

rnnqfnicted  In  the  side  walls.                                                                                   ,        ,  ,    ^o                             173  lOo 

The  rock  section  was  found  to  be  small  In  many  places.  o^Tt''i,""p'?^;,°{, 'Tcl^fcluding '  tWe '  above    mentioned    one  ^^ 

esneciallv  in  the  first  4.000  ft.,  and  It  was  enlarged  to  a  mini-        'requiring  25  "Peni^.^J^  V";  ■•nen'lnps)'.'.'.'.'.'.'.- ••■'•■ ^• 

Lum  width  of  12.5  ft.,  and  minimum  height  of  13  ft.  (Including  the  one  with  25  openings) 
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Application  of  Unit   liasis  for  De- 
termining Land     alues  for 
Assessments 

The  city  of  Bethlehem.  Pa.,  has  r.  .-u'ly  placed  in  opera- 
tion :i  new  sy.iieiu  ot  real  estate  .issLssmt- m,  us  the  result 
o'  ments  are  now  maUe  by  one  central  buroaa 

01  iu   place   of   15    ward   ussessors,    each    worlc- 

iuf  :::'!cpendentlj  of  the  others;  land  and  bulldtngg  are  now 
«•  -d  sepumtely  with  100  per  cut  vulue  for  land  and 
(u  ;  •  ,•  cent  for  improvements:  land  values  are  now  Oxed 
by  i.-ing  a  scientiflc  appraisal  sy.st.-m  based  upon  unit  block 
valii'  s  per  fcot  front;  the  tax  duplicate  or  tax  roll  has  been 
iDcr,.,  :ed  from  J22,000.000  to  more  than  $50,000,000.  An 
iD'.'i'  ting  review  of  the  method  or  form  of  assessments 
lolli.M-d  in  Bethlehem  is  given  by  Mr.  W.  L.  Miller.  City 
JIan.iger.  In  a  recent  issue  of  Pacitic  Municipalities,  from 
»(iich    the    matter    following    is   abstracted. 

The  Bethlehem  System. — As  In  all  cases  of  proper  assess- 
—nts  111.,'  aim  in  Bethlehem  has  been  to  provide  a  real 
«8latc  assessment  which  will  secure  such  a  valuation  of 
every  p.ircel  as  to  assure  its  bearing  a  proper  relation  to 
all  other  parcels  in  the  city. 

After  considering  various  known  systems,  including  the 
Somers,  Pleydell  Hoffman-Xeill.  and  others,  the  tax  authori- 
ties in  Bethlehem  decided  upon  a  system  very  similar  to 
aeveral  of  these  forms  in  various  respects,  but  identical  to 
no  one,   particularly  as  regards  the  adoption   of  a  curve   to 

ntrol   percentages   of   value   for   lots   of   varying   depths. 

At  the  outset  a  lot  having  a  frontage  ot  25  ft.  and  a  depth 
of  140  ft.  was  adopted  as  standard.  A  table  of  percentages 
«f  value  for   each   foot   in  depth   was  adopted.     In  cases  ot 

rner  lots  20  per  cent  was  added  to  the  value  of  the  first 
.;  ft.  of  frontage,  for  those  parcels  on  the  corners  ot  main 
Intersecting  streets,  and  10  per  cent  was  added  for  those 
n-Trcels  on  corners  of  alleys  and  secondary  streets. 

ICach  block  throughout  the  city  was  given  a  distinct  unit 
.j.Iue  per  foot  front.  The  principal  factor  was  to  determine 
Its  value  through  average  recent  sales.  Rentals  of  property 
in  the  block  were  also  used  as  a  checking,  and  in  some 
cases  a  determining  factor,  particularly  where  no  recent 
•ales  were  made  to  afford  the  City  Assessor  a  basis  of  val- 
nation. 

Determining  Land  Values. — In  arriving  at  the  land  value  of 
an  Improved  property  which  had  been  sold  comparatively 
recently  the  assessor  has  estimated  the  value  of  the  build- 
ing or  improvement,  this  estimate  being  based  upon  tables 
of  standard  values  for  various  types  ot  structures,  and  on 
his  general  knowledge  ot  building  values,  and  construction 
costs,  in  which  phdse  of  the  problem  he  was  materially 
aided  by  contractors  and  builders.  Replacement  values  as 
of  the  date  of  the  making  of  the  assessment  were  not  used 
because  of  the  ver>-  unusual  conditions  in  the  building 
trades  and  the  exceptional  high  costs  of  construction  at 
the  time  of  making  assessments. 

After  fixing  the  building  value  tor  assessment  purposes 
this  valuation  was  deducted  from  the  sales  consideration. 
the  result  giving  tentative  value  of  land,  with  several  sales 
In  a  block  to  guide,  and  using  neither  the  highest  nor  the 
tewest.  nor  even  an  absolute  average,  and  by  reducing  the 
land  value  thus  far  secured  to  a  value  of  the  same  parcel 
to  a  standard  size  lot.  25  ft.  x  140  ft.,  the  assessor  was  able 
to  determine  the  unit  value  per  foot  front  for  the  standard 
«lied  lot  In  that  block. 

This  procedure  was  followed  In  every  block  in  the  city. 
Jt  was  necessary,  of  course,  with  the  adoption  of  this  sys- 
tem of  unit  values,  to  have  available  data  showing  dimen- 
sions of  evcr>-  parcel  of  real  estate  in  the  city,  there  being 
more  than  8.000  such  parcels. 

Prep:iration  of  Property  Maps  by  Engineering  Department. 
—.At  the  start  of  the  work,  early  in  191S.  rouncil  by  ordi- 
nance provided  that  all  property  owners  should  file  their 
^eeds  in  the  office  of  the  City  Engineer  for  recording. 

From  the  deeds  the  Bureau  of  Deed  Registo"  made  copies 
foverins  the  date  ot  the  document,  the  description  of  the 
parcel,  from  whom  and  by  whom  purchased,  and  the  con- 
sldcra'lor  of  sale,  and  such  other  inform.ition  from  the  re- 
spective deeds  which  would  prove  of  valn°  to  the  assessors. 

Using  this  as  a  basis,  and  supplementing  this  Informa- 
tion by  field  surveys,  the  Engineering  Department  property 
niaps  for  every  section  of  the  city,  exclusive  ot  three  of  the 
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annexed  territories,  which  did  not  Bgure  in  the  rovaluation 
UD  to  the  beginnin«  of  the  pr.'sent  year:  the  city  was  di- 
vided into  13  districts,  the  diviKion  followed  by  the  wards 
as  previously  estubllshcd.  The  property  maps  were  divided 
Into  district  or  ««rd  books,  and  sub-divided  into  blocks  sec- 
tions with  each  block  numbered,  beslnnlng  with  ono  in  each 
ward. 

These  property  maps  are  on  u  scale  of  50  ft.  to  the  inch, 
the  maps  showing  th.-  dimensions  (frontage  and  depth)  of 
each  parcel  of  real  istalc,  the  ward,  block  and  lot  num- 
ber, beginning  with  ono  In  ouch  block,  name  of  the  owner 
and  the  street  number  of  the  parcel. 

In  Rddltion  there  was  prepared  a  key  map  on  a  scale  of 
300  ft.  to  the  inch  covering  all  the  property  on  the  north 
side  of  the  river,  and  a  similar  map  on  a  like  scale  cover- 
ing all  the  oroperty  on  the  south  side  of  the  river. 

Immediately  upon  the  adoption  by  the  assessor  of  the 
unit  value  per  foot  front  of  land  for  each  block  In  the  city 
these  values  wore  placed  upon  the  key  maps  so  as  to  afford 
a  ready  reteronce  for  the  assessor.  Board  of  Revision  of 
Taxes  and  Appeals,  and  for  the  citizens.  This  Is  particularly 
advantageous  in  comparing  values  or  adjacent  blocks  or 
sections  of  similar  character  or  commonly  considered 
equally  altractive  and  valuable  lands. 

Land  Values  and  Sales  Prices.— In  the  consideration  of 
land  values,  p.irlicularly  as  pertaining  to  sale  prices,  cog- 
nizance was  taken  of  various  influencing  factors;  as  an  ex- 
ample; due  to  war  conditions  and  the  very  great  demand 
for  properties  In  all  sections  of  the  city,  but  particularly  on 
the  South  Side,  formerly  the  borough  of  South  Bethlehem, 
where  large  numbers  of  war  workers  in  steel  and  munition 
plants  had  come  to  the  city,  prices  for  real  estate  had 
Jumped  'ar  beyond  any  price  heretofore  known;  likewise 
rents  were  very  much  higher  than  ever  before.  In  the 
foreign  sections,  due  partly  to  the  tendency  of  foreigners 
to  greatly  overcrowd  in  boarding  and  rooming  houses,  and 
partly  to  the  necessity  of  such  overcrowding  from  inade- 
quate housing  facilitie.';.  landlords  were  in  many  Instances 
reaping  an  undreamedof  harvest.  While  the  assessor  must 
and  did  take  Into  consideration  sales  prices  and  real  estate 
values  on  a  basis  of  rental  Income  capitalized  at  the  pre- 
vailing local  rate,  he  should  and  did  discount  materially 
tho-oe  war  prices  from  sales  and  of  rentals. 

The  community  had  been  assessed  heretofore  by  ward 
assessors,  each  working  Independently  of  the  others,  and 
in  most  instances,  as  well  as  in  most  years,  without  any 
knowledge  or  consideration  of  the  factors  or  percentages 
of  actual  values  used  as  a  basis  of  these  separate  assess- 
ments. 

With  the  adoption  of  a  unit  system  of  land  assessments 
ba.oed  upon  actual  cash  or  100  per  cent  valuations  for  land 
and  50  per  cent  for  Improvements  and  the  same  applied 
uniformly  throughout  the  entire  city,  it  was  but  natural  that 
the  percentages  of  Increase  ot  value  In  the  different  sec- 
tions or  wards  were  at  grreat  variance. 

Taking  the  city  as  it  existed  January.  1918.  and  without 
consideration  to  the  three  most  recently  annexed  portions 
of  adjacent  tov.nshlps.  there  was  a  total  of  8.410  parcels  of 
real  estate  In  13  serllons  or  wards.  The  smallest  section 
contained  361  parcels,  the  largest  1.183.  The  aggregate 
duplicate  was  increased  from  $22,286,748  to  $50,789,304,  or 
an  aggregate  Increase  of  127.89  per  cent.  Considering  the 
Increase  In  the  various  districts  it  was  found  they  varied 
from  63.19  per  cent  to  214.33  per  cent. 

The  properties  of  the  steel  indu8tr>-  are  In  the  third, fourth 
and  fifth  wards,  accounting  for  the  very  heavy  Increase  In 
these  three  districts. 

This  naturally  would  seem  out  of  all  reason,  to  any  per- 
son not  familiar  with  the  local  situation,  but  a  careful  study 
shows  that  It  Is  due  entirely  to  the  great  variance  of  as- 
sessment Ideas  Imposed  upon  the  community  by  the  dis- 
trict system  heretofore  In  elTect. 

Effect  of  System  on  Large  Industries. — Bethlehem  is  re- 
garded to  a  oertnin  extent  as  a  one  Industry  community,  due 
to  the  fact  that  the  steel  mills  employ  many  times  the  num- 
ber of  pc-ople  at  work  In  any  other  plant.  Partly  because 
ot  this  and  partly  as  a  result  of  two  of  the  five  City  Com- 
missioners being  officers  ot  this  large  Industry.  It  was  felt 
that  with  the  revision  of  assessments  under  a  uniform  city- 
wide  policy  based  on  unit  values  for  land  this  Industry  would 
be  favored  very  materially. 

Just  the  opposite  has  occurred.     WTilIe  the  aggregate  In- 
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crease  represents  127.89  per  cent,  the  assessment  of  this  m- 
lUistrv  was  increased  323  per  cent. 

Results.  Court  Actions  on  the  New  Assessments.— As  a 
result  of  these  changes,  and  particularly  due  to  the  varying 
degrees  of  increase  in  the  various  districts,  it  follows  nat- 
urallv  that  considerable  agitation  should  result.  Those 
property  owners  who  had  escaped  bearing  their  proportion 
of  the  tax  burden  under  the  former  system,  and  were  to 
be  required  to  meet  their  fair  share  of  taxation  imder  the 
new  svstem,  of  course,  were  loud  in  their  condemnation  m 
the  new  assessment.  With  a  great  many  feeling  sincerely 
hurt  and  with  a  few  who  saw  the  opportunity  to  make  po- 
litical capital  of  the  situation,  a  Tax  Payers'  League  was 
formed  to  avoid  the  new  assessments. 

Maintaining  that  the  adoption  of  a  system  ol  unit  land 
values  mean  the  application  of  a  "mechanical"  means  of 
arri^nng  at  land  values,  and  that  by  such  a  mechanical 
method,  so-called,  it  was  impossible  to  arrive  accurately  at 
actual  values:  the  entire  assessments  were  attacked  m  the 
court  by  the  filing  of  a  bill  in  equity  to  restrain  the  Com- 
missioners from  placing  the  assessments  into  effect,  and 
from  collecting  taxes  on  such  assessments.  This  applica- 
tion to  the  court,  of  course,  came  after  the  preliminary  con- 
c=ideration  of  the  api-eals  by  the  Board  of  Revision  of  Taxes 
and  Appeals  (composed  of  the  Mayor  and  members  of  the 
Council)  in  which  consideration  the  Board  visited  every 
narcel  of  land  in  the  city.  While  the  attorneys  for  the 
League  sought  to  throw  out  the  new  assessment  roll  by 
involving  legal  technicalities  based  on  required  dates  for 
completion  of  assessment  roll  by  the  assessor,  and  dates 
of  hearing  of  appeals  by  the  Board  of  Appeals,  the  princi- 
pal attack  was  based  upon  the  mechanical  system,  so-called. 
averring  that  the  Constitution  and  statutes  and  the  decisions 
of  the  courts  of  Pennsylvania  expressly  prohibited  the  adop- 
tion of  ar.v  such  mechanical  system.  Briefly,  this  case  was 
decided  in  favor  of  the  city  and  of  the  assessment  roll  by 
the  court  refusing  to  grant  the  restraining  order  for  which 
the  plaintiffs   petitioned. 

As  to  the  adoption  of  the  unit  system  for  land  values  (the 
so-called  mechanical  system)  the  court  held  that  a  munici- 
palitv  could  properly  adopt  and  apply  such  a  system  for 
arriving  at  real  estate  values,  and  in  so  doing  establish 
eoualization  of  values  throughout  the  entire  city.  In  addi- 
tion of  course,  to  holding  that  the  adoption  of  the  so-called 
mechanical  svsiem  was  a  proper  course  to  pursue,  the  court 
held  that  there  was  no  evidence  of  inequalization  such  as 
would  warrant  the  granting  of  a  restraining  order.  Dealing 
with  these  phases  of  the  question  the  court  found  in  dis- 
missing the  bill  in  equity  brought,  by  the  taxpayers  against 
thp  citv  of  Bethlehem  to  set  aside  the  assessment  and  en- 
join the  citv  authorities  from  collecting  any  taxes  for  1919, 
that  the  provision  of  the  Clark  Act  regulating  the  time  for 
the  completion  of  the  assessment  by  the  assessor  and  com- 
pletion of  the  labors  of  the  Board  of  Revision  of  Taxes  and 
Appeals  were  directory.  A  formula  was  used  by  the  assessor 
in  arriving  at  the  public  sale  value  of  property,  the  court 
held  the  ascertainment  of  the  fair  public  sale  value  of  prop- 
erty for  taxation  purposes  is  not  a  matter  of  formulas  but 
calls  for  the  exercise  of  the  judgment  of  the  assessor  upon 
a  proper  consideration  of  all  the  relevant  facts:  the  assessor 
may  take  into  consideration  a  formula  based  upon  mathe- 
matical calculation  and  use  his  judgment  as  to  the  extent  of 
which  If  shall   be  employed. 

In  addition  to  the  Bill  in  Equity  the  owners  of  something 
less  than  7fiO  parcels  of  land  filed  appeals  with  the  court. 
A  great  manv  of  these  were  filed  before  a  review  of  the 
situation  by  the  Board  of  Appeals,  since  which  time  cor- 
rections and  alterations  have  been  made.  While  the  court 
has  heard  none  of  these  appeals  as  yet.  it  is  most  probable 
that  with  the  final  revision  by  the  Board  of  Appeals  most 
of  the  court  appellants  will  drop  out  of  court  and  out  of 
the  comparatively  few  remaining  it  is  problematical  what 
the  court  may  do  in  individual  cases. 

Forms  Used  by  Bureau  of  Assessments.— Regarding  the 
forma  used  in  the  Bureau  of  Assessments  there  are.  aside 
from  the  property  maps  and  cards  used  for  indexing  prop- 
erties and  owners,  hut  three  forms:  "f  these  two  are  field 
sheets,  the  first  4%x7  in.,  used  exclusively  for  listing  names 
and  addresses  of  non-real  estate  owners,  for  the  purposes 
of  occupation  tax,  and  for  listing  horses  and  cattle,  which 
are  assessed  In  Pennsylvania.  The  other  field  sheet,  8%xll 
In.,  is  used  for  property  assessments.  This  sheet  provides 
spaces  for   listing:      Ward   number,   location   by   street   and 


number,  owner's  name,  and  address  of  owner,  date  of  pur- 
chase, price  paid,  live  stock  assessable;  tenant's  (male,  over 
21  years  of  age),  occupation;  street  improvements,  condi- 
tion of  roadway,  sewer,  gas  and  water  service;  lot  improve- 
ments (sidewalk,  curb  and  gutter);  lot  dimensions,  unit 
value,  assessed  value  of  land,  assessed  value  of  improve- 
ments, total  assessed  value;  and  in  detail  provisions  for 
checking;  dwellings,  size  and  type,  other  buildings,  size  and 
type,  structural  conditions  and  material,  number  of  floors 
and  rooms  to  each  floor;  heating,  lighting,  condition  of  re- 
pair: rentals,  date  of  construction,  schedule  and  class  num- 
ber; depreciation  allowances  and  miscellaneous  (iata  or 
remarks. 

The  permanent  office  record  consists  of  one  form.  9%x 
14  in.,  for  listing  non-owners  of  property  for  purposes  of 
occupation  taxes,  and  the  permanent  oflice  record  of  real 
estate  assessments,  also  9%xl4  in.,  one  sheet  being  used 
for  each  parcel  of  property,  and  each  sheet  being  good  for 
three  years,  the  triennial  tax  assessment  period.  This 
record  shows  location,  names  and  address  of  owner,  dale 
of  building  erection  and  remodeling,  building  factor  ap- 
plied; name  of  former  owner,  street  improvement,  lot  im- 
provements, building  improvements,  occupation  of  owner, 
frontage  of  lot,  depth  of  lot,  unit  foot  value,  lineal  foot  value, 
land  ass.>ssment.  brief  description  of  building,  building  as- 
sessment, personal  property,  value  of  personal  property  (live 
stock),  value  of  occupation,  total  amount  for  taxation;  and, 
of  course,  for  indexing  and  filing  purposes,  ward,  folios,  block, 
lot  and  information,  street  numbers. 

In  the  opinion  of  the  vvriter  the  only  criticism  of  value 
which  can  be  directed  against  the  Bethlehem  assessment  pro- 
gram, as  outlined  above,  is  that  too  much  was  attempted  in 
too  short  a  period:  that  more  time  could  have  been  taken  to 
complete  deed  records  and  property  maps  before  applyinc 
the  unit  value  for  lots,  figured  on  the  basis  of  the  foot  of 
frontage  and  depth  of  each  parcel  of  real  estate.  Certain  it 
is  that  with  more  time  in  which  to  complete  the  property 
maps  and  work  up  the  Assessor's  records  a  majority  of  tho 
iiKMiv  errors  in  dimensions  would  have  been  eliminated  in 
the  Assessor's  original  tentative  assessment.  And  the  elimi- 
nation of  these  errors  not  only  would  have  saved  a  great 
amount  of  detail  work  In  corrections  of  the  assessment  roll 
and  the  tax  duplicate  of  the  Treasurer's  office,  but,  in  my 
opinion,  would  have  diminished  the  objections  to  such  an  ex 
tent,  most  probably,  as  to  have  prevented  the  litigation. 


Concrete  Sided  Ash  Cart  at  Chain  of  Rocks  Filters.- 
One  of  the  steel  frame  and  bottom  wooden  sided  cars  usnl 
at  the  Chain  of  Rocks  filtration  plant  of  SI.  Louis,  for  haul 
ing  ashes,  damaged  by  hot  cinders  charring  the  wood,  w.is 
repaired  by  substituting  reinforced  concrete  slabs  2  in.  thick 
ca<=t  in  blocks  2  ft.  1  in.  wide  and  10  ft.  6  in.  long.  The  con 
Crete  slabs  were  heavily  reinforced  by  "A-in.  bars  runnmr, 
loneitudinallv  iVz  in.  c.  to  c.  in  addition  to  a  sheet  of  tn- 
angula-  m^sh  reinforcing,  having  an  area  of  0.05  sq.  in.  per 
running  foot  placed  in  the  center  of  the  slab.  The  slabs 
were  bolted  to  vertical  steel  ribs  spaced  5  ft.  3  m.  c.  to  c. 
and  supported  by  steel  brackets  which  formerly  served  as 
supports   for  the   wooden   sides. 

The  concrete  was  made  of  1  part  of  Portland  cement.  1 
part  of  sand  and  1%  parts  of  fin«  gravel.  At  the  time-  an- 
nual report  of  the  Water  Commissioner  of  St.  Louis.  .\ia, 
ior  the  fiscal  year  ending  April.  1920,  was  prepared  the  c*r 
had  been  in  service  two  months,  and  the  concrete  slabs  ha4 
stood  the  service  satisfactorily.  The  cost  of  repairing  the 
steel  frame,  making  and  placing  the  concrete  sides  and 
liainting  the  car  was  ?1.085.  Only  a  small  per  cent  of  this 
amount    is    chargeable    against    the    concrete    sides. 

Results  of  Cleaning  Water  Mains  at  Charleston  S  C.- 
The  distribution  mains  in  the  southern  section  of  <  '  aileston 
were  laid  during  the  eighties,  and  after  35  years  "'  ^"  >^« 
their  carrying  capacity,  due  to  tubercles,  had  b^en  redu  ed 
to  less  than  40  per  cent  of  that  of  new  pipe.  In  191  •'^"'« 
Water  Department  cleaned  six  miles  of  6  in.  inains  through 
out  the  older  portions  of  the  city.  A  test  tc,  ''etermine  the 
loss  of  head  or  friction  before  and  after  ff^^^^f^'^J.f^ 
that  on  an  average  the  carrying  capacity  of  the  mams  for 
the  .=ame  loss  of  head  had  been  increased  ..",  2_G  times  tn. 
capacity  before  cleaning.  The  total  cost  of  this  J"  '^^  ^J 
col-ding  to  the  last  annual  report  of  th-  <l;'Part™e"t  includ 
ing  labor,  materials  and  royalties  was  M,267..S4  or  10..,2 
per  foot. 
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Stopping  Sink   Holes  hi  Irrigation 

Canals   and    Constriiction   of 

Drops  in  Very  Light  Soils 

The   Flathead    irrigation    project.    M.ir  ma,    of   the    U.   S. 
ion   Service,   has   a    variety   •.;    soils,    rdnging   from 
ravel   near   the    Mission    Mcsintains    in    tlue   silt    on 
dlYjsions    lying    farther   out    In   the    ■■all, vs.      The   gilt    soils 
tn  white,  with  little  cover  of  loam.  iIul-  to  thi-  scant  growth 
tt  vegetation  under  natural  condition-      This  soil  ha.s  been 
I    as   "rock   meal"   by    the    I'nii.-d    Slates   Ceologlc&l 
:id  is  the  result  of  the  glacial  period  followed  by  a 
periCHl    when    the   valleys    were   covt-rod    by    water,    being    a 
part  of  the  prehistoric  Lake  Missoula. 
With  the  first  operation  of  laterals  constructed  in  the  silt 
troubles  began  from  sink  holes  or  breaks  through  the 
•m  of  the  ditches.     Some  of  these   holes  extended   ver- 
';.•   Into   the   ground   and   apparently   had   no  outlet   and 
:s  dropped  for  a  few  feet  and  then  found  an  outlet  un- 
round across  adjacent  fields,  causing  a  caving  in  of  the 
;   banks   and   the   topsoii   of   the   fields   for   varying   dla- 
s   up   to   several   hundred   feet.     The   width   and   depth 
lese  cave-ins  varied  from  2  to  ?.  ft.  to  a  maximum  of 
deep  and  30  ft.  wide.     The  methods  used  in  stopping 
sink  holes  and  in  the  construction  ol  structures  in  the 
Sf)i!s,  were  described   by  Mr.  C.  J.  Moody,  Engineer  of 
Kla'head    Project,    in    the    August    Reclamation    Record, 
frem  wh:ch   th.?  matter  following  is  taken. 
R.nnir  of  Brcflks  in  Level  Country. — Where  holes  dropped 
without    breakins   out    in   the   fields   it   was   found 
.  .  .How  T.-ater  to  run  into  the  hole  for  a  considerable 
•d,   as    it   would   generally   plug    itself   and    fill    up    with 
r.    after    which    necessary    repair     work     consisted    in 
-ing  the  banks  and  bottom  up  to  grade  with  team  forces 
:i  the  breaks  started  out  across  the  fields  it  was  neces- 
'o  shut  out  the  water  from  the  breik  to  prevent  more 
ise  to  the  lands.     In   some  cases  the  relocation  of  the 

■  il  was  the  most  economical  solution  of  the  repair  work, 
-ererally  the  break  in  the  bank  was  trimmed  down  so 

the  new  dirt  was  placed  against  sloping  sides  and  top- 
ised  as  much  as  possible  in  the  new  bank.     Water  was 

■  in  the  ditch  as  much  as  possible  during  the  time  of  re- 
;ng  in  order  that  the  new  material   might  be  well  pud- 

in. 

'?    largest    number   of    sink    holes    appeared    during    the 

and   second   year  of  operation,   but  are   still   occurring 

.  less  frequency  after  four  years  of  operation.    They  al.so 

r   in   fields   where   irrigation   water   is   applied.     An    ex- 

ition   for   the  cause   of  these   holes   is   that   the   subsoil 

!i   lies    in    horizontal    strata   has    contracted    during    the 

lie-out    process    following    the    time    when    the    country 

a   lake    bed.    and    vertical    cracks    have     been    formed. 

..  ii.-n  the  light  soil  covering  the  stratified  material  becomes 

lataroted  sufficiently,  water  breaks  through  Into  the  cracks 

'Hd  carries    considerable    quantities    of    the    soluble    topsoii 

nto  the  crevises.     Some  of  these  must  go  to  a  great  depth 

'Mrtlrr.Ily    and   others   are   cut   off   by   a   horizontal    stratum 

ind  at.    open  for  a  considerable  distance  parallel  to  the  sur- 

'»ee  of  the  ground. 

"rte  rppair  of  these  breaks  in  level  country  is  not  a  serious 
TWlter  but  for  the  fact  that  they  are  very  numerous.  It 
lu  not  been  uncommon  to  have  20  or  more  in  a  mile  of 
lltch.  breaking  in  succession  as  soon  as  preceding  ones  are 
«P«lre.!  and  water  again  turned  In. 

Repairing  Break  on  Steep  Sidehill  Location. — A  more 
■*r1ous  'ypf  of  break  appeared  in  the  ramas  A  Canal  be- 
*'een  mil^s  8  and  in  where  the  location  is  on  steep  side- 
iDI  with  light  top-soil  with  the  excavation  cutting  into  the 
i'ratificl  subsoil.  The  first  water  taken  into  this  canal 
Iropped  into  cracks  in  the  bottom  in  a  multitude  of  places, 
'■e«t  down  vertically  from  5  to  15  ft.  and  came  out  through 
•se  hill  below  the  bank  sometimes  40  ft.  lower  than  the 
anal  grade.  As  the  stratified  material  does  not  cut  badly 
was  possible  to  turn  out  the  water  in  the  canal  before 
'•"se  holes  had  assumed  much  area. 
\   part  of  the  season  of  1918  was  spent   :ri-ing  to  repair 


these  holes  by  renillnB  with  good  material  Immediately 
nftt-r  the  break  occurred.  ShouiiuK  (he  hol<>  with  low  per- 
centage dynanilf'  and  then  puddling  »lih  good  material  wag 
ttlHo  tried.  Dirt  In  sacks  In  ih.  Ix.iioui  of  ihi-  hole  «lth  good 
puddled  material  on  lop  was  unothi-r  molliud  None  of  these 
proved  capable  of  holding  even  under  a  very  small  head 
of  water.  It  was  found  necessary  to  allow  a  considerable 
head  of  water  to  run  (liioiigh  the  break  until  u  hole  6  or  8 
ft.  in  d'umeter  had  been  cut  through  the  subKoll  and  all 
the  crucks  loading  Into  the  one  which  had  caused  the  break 
were  cut  out.  Thesi-  holes  were  gnerally  at  such  depth 
under  the  cana!  bank  that  the  bunk  did  not  fall. 

The  flnit  step  in  the  repair  work  was  to  trim  the  sides 
of  the  opening  to  as  flat  a  slope  us  possible  without  mov- 
ing much  material.  This  slope  was  generally  about  1:1. 
The  cannl  bank,  which  w.t6  largely  sandy  loum  and  clay  ma- 
terial, w.is  raved  down  Into  the  opening.  Sandy  loam  was 
available  forIiin:'tely  on  the  upper  side  of  the  canal  and 
w:.s  used  In  fliltng  the  break.  Water  w<\s  kept  against  the 
tiow  bank  during  the  process  of  filling  and  was  turned 
through  the  canal  as  soon  u.s  the  repair  work  was  com- 
pleted. 

I'p  to  January,  1920,  none  of  the  places  repaired  in  this 
manner   bad    bioken    the   second    time.  •  During    the   fnil   of 
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Typical    Vertical     Drops,    Flathead     Project,     Montana. 

llUS  a  large  nuiuber  of  breaks  were  repaired  in  this  man- 
ner. In  1919  on  this  canal  there  were  12  breaks  in  .\pril,  6 
durinp  May.  and  1  in  July.  One  new  bole  showed  up  in 
the  spring  of  1920.  In  the  repair  of  the  later  breaks,  after 
water  had  been  run  In  the  canal  for  several  months,  it  was 
noted  that  cracks  In  the  stratified  soil  were  closing  appar- 
ently from  the  swelling  of  the  material  which  was  absorb- 
ing moisture  from  water  running  through  the  canal.  This 
is  helieved  to  be  the  permanent  solution  of  the  situation. 

Concrete  Drops  for  Light  Soil.— In  addition  to  the  troubles 
"  ■  '   i>f  sink  holes  there  has  been  great  difficulty  hold- 

i  '■'■s    in    the    light    soils,    especially   on    the    Camas 

diwsiDti  Th's  has  been  most  marked  with  vertical  drops 
on  account  of  the  greater  difference  in  head  above  and  be- 
low the  structure  In  a  short  distance.  Concrete  structures 
appear  to  give  more  trouble  than  wooden  ones  of  the  same 
type,  are  more  difficult  to  repair,  and  are  liable  to  more 
injury  from  failure  From  experience  In  the  light  soil  of 
tl.  division  it   is  advlsublc  to  make  (he  first  instal- 

I  ••■uctures  In  this  kind  of  soil  of  wood.     If  desired 

to  II  n  ■•  roncret.-*  structures,  they  can  be  placed  when  the 
wooden  oner,  have  rotted  out  and  probably  would  prove 
''  '  '  "•  as  there  is  a  great  change  In  the  soil  and  its  re- 
s  ero.^ion  by  water  after  It   has  been  wet  and  set- 

(!<  .•   r.\       ■■•page  from  water  In  the  ditch. 

The  type  of  concrete  vertical  drop  which  was  built  was 
designed  to  use  as  little  concrete  as  possible  on  account  of 
the  long  haul  for  all  of  the  material  used.  The  upper  wing 
walls  and  cut-off  walls  extended  straight  Into  the  banks 
of  the  ditch  at  the  head  of  the  drop  and  were  beveled  off 
at  the  lower  outside  corners  corresponding  to  the  side  slopes 
of  the  ditch.  These  structures  failed  repeatedly,  the  break 
occurring  under  the  cut-off  walls  at  the  beveled  corners. 
They  have  finally  been  made  secure  by  adding  sandy  gravel 
to  the  c!ay  In  puddling,  and  by  placing  a  large  percentage 
of   sand   and    gravel    next   to    the   concrete    wall,   above   the 
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structure  in  the  sides  and  bottom  of  the  ditch.  This  ma- 
terial prevents  shrinkage  cracks  from  forming  next  to  the 
concrete.  It  is  advisable,  as  shown  by  dotted  lines  in  Fig.  1, 
to  change  the  design  of  this  structure  so  that  the  cut-oti 
walls  run  down  to  the  bottom  of  the  pool  the  full  length  of 
the  wing  walls,  with  additional  cut-oft  walls  at  right  angles 
extending  upstream  near  the  ends  of  the  wing  walls. 

The  common  tvpe  of  chute  is  more  sec\ire  if  built  with 
an  approach  and  double  set  of  cutoff  walls.  The  use  of 
concrete  slabs  in  these  structures,  with  longituduial  rem- 
forcing  of  steel  bars,  is  much  more  reliable  than  grouted 
paving  The  grouted  paving  drops  often  fail  from  washmg 
out  of  the  foundation  which  occurs  it  there  is  even  a  very 
small  leak  through  the  structure.  The  concrete  slabs  will 
hold  up  under  such  conditions  unless  badly  undermined  and 
are  easier  to  keep  tree  from  leaks.  The  use  of  elastic  ce- 
ment on  cracks  in  concrete  in  flumes,  lined  sections,  and 
chute  drops  has  been  very  effective  in  preventing  the  small 
leakage  which  often  is  the  cause  of  settlement  of  the  foun- 
dation or  sliding  of  steep  slopes.  One  good  application  will 
last  several   seasons. 

CutofT  walls  placed  in  trenches  have  proved  more  re- 
liable than  when  formed  to  the  bottom  and  puddled  in.  The 
latter  method  has  been  common  practice  when  standard 
forms  are  used  in  construction  of  many  structures  to  the 
same  design.  . 

Experiences     with     Turnouts,    Checks     and      Weirs.— The 
standard  tvpe  of  concrete  pipe  turnout  for  laterals  and  farm 
deliveries   was   installed   on  the  Camas   division  and   proved 
unsatisfactorv  on  account  of  the  unequal  settlement  of  the 
concrete    end    walls    and    the    concrete    pipe    in    the    barrel. 
This  caused  the  breaking  of  the  pipe  which  entered  the  end 
walls  in  a  large  majority  of  the  turnouts.     Later  construc- 
tion had   wooden  end   walls   and   concrete   pipe   barrels   and 
has  been  more  satisfactory  on  account  of  the  flexible  joint 
between   the  pipe  and   the  end   walls.     Well  made   concrete 
pipe   will    go    through    a   failure    of    the     structure    without 
breaking  and  be  in  condition  for  replacement.     Leakage  in 
the  joints  of  the  pipe  has  given  trouble  in  new  banks.    This 
is   due   to   settlement   or   lack   of   sufTicient   concrete    in   the 
collars  placed  over  the  joints.     Better  results  would   be  ob- 
tained  bv   using  a  straight  wooden  turnout   with   future   re- 
placement   with    the    concrete    type,     it     desired,    after    the 
banks  are  well  settled  as  would  be  the  case  by  the  time  the 
wooden    structure    had    become    rotted    out.      Straight    wall 
checks    and    weirs,    without    support   on   either  side   except 
from  paving  or  riprap,  have  been  hard  to  maintain.     These 
wash  out   under  the  cut-off  walls  and   around  the  ends   and 
have  a  tendency  to  tip  over.     Paving  or  riprap  below  the 
structure  is  not  a  substantial  support,  especially  it  the  bot- 
tom  of   the   ditch   below   cuts   out   on   account   of   too   steep 
grade      Brackets  placed  on  the  down-stream  side  about  halt 
wav  between  the  opening  and  the  end  of  the  wall  give  sup- 
port  and   prevent   washing   out   around   the   ends.     Oversize 
gravel   placed   between   the   brackets   and   on   the   sides   and 
bottom   of   the   ditch   below   make    better   riprap   than    large 
square  or  angular  stone  and   are  often   more   economical  to 
place,     i;  the  cut-oft  walls  extend   2  ft.  or  more   below  the 
grade  of  the  ditch,  cutting  under  can  be  remedied  by  using 
sand   and   gravel   with   the   clay   in   puddling,   with   a  liberal 
amount  of  the  sand  and  gravel  on  the  surface  of  the  ditch. 
The  brackets  mentioned  should  extend  down  to  the  bottom 
of   the   cut-off   walls.     The   amount   of   gravel   riprap   needed 
win  depend  on  the  capacity  of  the  ditch  and  can  be  added 
to  during  operation   if  not  sufficiently   supplied   at  first. 

Puddling  in  Light  Soils.— The  process  of  puddling  in  Ught 
soils  differs  from  that  in  heavier  clay  or  gravelly  soils.  It 
is  not  sufficient  to  throw  the  material  into  water  or  simply 
to  throw  water  on  layers  of  the  material.  The  puddle  must 
be  worked  somewhat  after  the  manner  of  placing  wet  con- 
crete in  order  to  get  It  well  wet.  the  air  removed,  and  the 
material  compacted. 

Dry  tamping  is  not  successful.  The  best  of  puddling  will 
shrink  and  crack  if  allowed  to  dry  out  and  for  that  reason 
the  puddling  of  new  structures  ahead  of  the  time  when 
water  la  run  In  the  laterals  is  of  no  value.  If  it  were  possi- 
ble to  place  all  lateral  structures  after  water  can  be  run  In  the 
laterals  the  work  would  be  more  economical  and  satisfac- 
tory from  the  standpoint  of  operation  and  maintenance.  At 
least  the  puddling  should  be  postponed  until  water  is  run- 
ning in  the  ditchps  so  that  It  may  be  held  against  the  pud- 
dled material  until  settled. 


Some  Aspects  of  Electrolysis 
of  Pipes 

Before  the  advent  of  the  electric  street  railway,  the  life 
of  iron  pipes,  especially  those  made  of  cast  iron,  seemed  to 
be  almost  indeterminate.  After  the  installation  of  the  elec- 
tric street  railway,  frequent  breaks  in  pipes  were  experi- 
enced and  the  cause  for  these  failures  seemed  to  be  shrouded  k 
in  mystery.  Some  interesting  aspects  of  this  subject  have  i 
been  taken  up  and  discussed  by  Gellert  AUeman,  Professor 
of  Chemistry,  Swarlhniore  College,  in  a  paper  by  him  read 
before  the  recent  Montreal  Convention  of  the  American 
Water  Works  Association.  The  following  notes  are  taken 
from  his  paper: 

An  examination  of  installed  pipe  sometimes  revealed  the 
fact  that  after  the  pipe  had  remained  in  the  earth  for  a 
time,  in  apparent  good  condition,  it  suddenly  began  to  de- 
teriorate. Small  or  huge  warts  or  concretionary  deposits  be- 
gan to  appear  in  spots  on  the  outer  surface.  Frequent  leaks 
developed,  and  it  was  noticed  that  those  pipes  which  were 
placed  near  electric  street  railway  tracks  seemed  to  be  at- 
tacked to  a  much  greater  extent  than  those  which  were  tar 
removed.  Pipes  located  near  power  stations  were  particu- 
larly susceptible.  It  was  later  found  that  stray  currents 
were  using  the  pipes  as  a  short  cut  return  to  the  bus  bars  at 
the  power  station,  and  in  doing  so  abstracted  a  part  of  the 
iron. 

The  effect  of  direct  current  is  discussed  since  alternating 
current  has  a  ne.^ligible  deteriorating  action.  In  order  that 
a  current  may  flow  it  is  necessary  to  have  a  difference  of 
potential,  moisture,  and  an  electrolyte,  such  as  salt.  Since 
practically  all  soils  contain  electrolytes  and  moisture,  it  fol- 
lows that  when  pipes  are  buried  in  moist  soils  and  a  diffier-j 
ence  of  potential  exists  between  the  soil  and  the  pipe,  oi 
between  the  rail  and  the  soil,  a  current  will  flow  through  tht 
earth  and  enter  the  pipe  provided  the  resistance  of  the  rail 
or  of  the  earth  is  greater  than  that  of  the  pipe.  I 

Xo  damage  v.ill  result  to  the  pipe  as  long  as  the  curreni 
is  on  it.  but  when  it  leaves  the  pipe,  it  dissolves  a  certain' 
amount  of  iron  which  is  directly  proportional  to  the  amount 
of  current  leaving  the  pipe.     This  is  equal  to  0.00029  grama 
of  iron  per  ampere  per  second,  or  a  little  more  than  20  lb. 
of  iron  it  a  current  of  1  ampere  flows  continuously  from  the! 
pipe  for  a  period  of  one  year.     The  same  amount  of  current! 
will   dissolve   or   corrode   about   74   lb.   of  lead   in   one   year.! 
Current  may  enter  and  leave  the  pipe  several  times,  in  which 
case   the   action   is   increased.     The   current   leaves   the   pipe! 
at  certain  points,  because  the  moisture  and  the  electrolytes! 
in  the   soil   at  that  point  make  better  contact  wih   the  pipr 
and  thus  furnish  an  easier  mode  of  exit  for  the  current.     Thil  _ 
accounts  for  the  "pitting"  or  the  dissolving  of  one  section  of 
the  pipe  while  another  portion  of  that  same  pipe,  quite  near 
to  the  damaged  part,  is  unaffected.     The  solution  of  the  iron 
first    manifests   itself   on   the    outside,   and    proceeds    in   the 
shape  of  a  cone  extending  towards  the  center. 

Under  the  action  of  the  current,  the  iron  first  goes  into  solu- 
tion and  then  reacts  with  the  moisture  present  in  the  soil, 
forms  a  hydnite  of  iron  which  latter  undergoes  further 
change,  and  the  final  result  is  that  there  is  found  clinging  to 
the  outer  surface  of  the  pipe,  and  extending  towards  the 
negative  pole,  a  hydrated  oxide  of  iron.  These  electrolytle 
hydraled  oxides  of  iron  are  different  in  physical  properties 
and  chemical  composition  from  ordinary  iron  rust  and  an 
examination  of  the  corroded  specimens  fut-nishes  one  of  the 
methods  by  means  of  which  electrolyzed  pipe  may  be  differ- 
entiated, with  certainty,  from  pipe  which  has  been  damaged 
by  ordinary  corrosion. 

It  has  frequently  been  stated  that  in  order  to  cause  dam- 
age to  pipes  the  difference  of  electrical  pressure  between 
pipe  and  rail  must  be  at  least  equal  to  the  "decomposition 
voltage"  of  electrolytes  occurring  in  the  soil.  Such  asser- 
tions are  contrary  to  experience,  and  it  has  been  clearly  dem- 
onstrated that  it  is  the  solvent  action  produced  by  the  cur- 
rent which  is  repsonsible  for  the  damage.  A  slight  differ- 
ence of  electrical  pressure  may  be  accompanied  by  a  con- 
siderable flow  of  current  while  a  greater  potential  between 
rail  and  pipe  may  be  accompanied  by  a  much  smaller  flow 
of  current. 

Resultf.  which  the  writer  obtained  when  attempting  to  de- 
termine the  relative  action  of  the  current  on  pipes  subjected 
to  the  action  of  various  electrolytes  and  various  electrical 
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pressures  indicuteil  that  the  low  dirt.  lenca  of  polenliai  dur- 
ing the  How  of  current,  have  as  ii.ah  influence  as  much 
higher  ditrtrences  of  potential  If  acujoipanied  by  the  same 
flow  of  currt'ut. 

Iron  Dii.es  when  electrically  neg!iM\,.  are  not  corroded  by 
the  current,  but  the  assumption  thu  all  metals  when  elec- 
trically negative  are  Immune  und.  r  these  conditions  Is  In- 
correct. For  instance,  lead  pipes  .no  corroded  when  elec- 
tri.  lily  positive  and.  under  certain  conditions,  are  also  cor- 
■  ■!  when  they  are  electrically  n-nullve.  In  the  flrst  In- 
.-I  .0  the  lead  i.s  dissolved  by  the  current;  and  when  elec- 
iri  I ly  negative  they  may  be  attacked  by  products  resulting 
from  the  action  of  the  current.  L.ad  water  pipes  should 
be  electrically  neutral. 

Vpon  first  consideration,  it  seems  strange  that  an  elec 
(rlcally  insulating  substance  such  as  ■pipe  djp-  should  noi 
•  rr. Mtivcly  protect  a  pipe  against  electrolytic  corrosion.  On 
<^  •  examination  it  appears  that  the  hvdrocarbon  subs- 
tauces  constituting  the  "dip"  are  oxidized  by  the  oxvgen  set 
free  by  the  current  and  the  material  at  that  particular  point 
is  converted  Into  a  porous  substance  and  no  longer  is  able 
to  electrically  Insulate  the  pipe.  This  action  is  not  brought 
about  by  a  "break  down  voltage"  but  by  the  slow  or  rapid 
cbEorptlon  of  oxygen  and  the  oxidation  of  the  hydrocarbons 
..nstituting  the  dip.  This  action  is  especially  rapid  when 
•he  dips  are  made  of  coal  tar  products  which  contain  electro- 
vtes.  unless  the  "tar  acids"  have  first  been  completely  re- 
moved. 


Measuring  Upward  Pressure  on 
Dams 

Investigations  to  determine  the  hydraulic  gradient  of  seep- 
age water  though  gravel  under  a  dam  have  been  made  by  en 
(Jineers  of  the  Miami  Conservancy  District  of  Uayton  O 
The  test  apparatus  was  simply  a  series  of  1-ln  gas  pipes 
built  into  the  concrete  of  which  the  dam  is  constructed  ex 
tending  from  various  points  at  the  under  surface  of  the  dnm 
up  through  it  to  the  air  above,  the  lower  ends  being  open 
but  tl.d  round  with  a  burlap  l.a«  of  ,.<,ars..  gravrl    to  prevent 


Storm    \\ater  Sewer  Combined  with  Curb 
and  Gutter 

The  mteiesting  design  illustrated  below  was  used  for  a 
orm   water  sewer  at   West  Orange.   N.  J.     The   sewer  dls- 

harges  into  a  branch,  the  flood  height  of  which  is  about  "4 
:.  below  the  surface  of  the  street.  Owing  to  this  fact  ami 
•  the  sanitary  sewer,  gas  and  water  mains  and  the  hou<=e 
•nnectlons  in  the  street  it  was  impossible  to  install  a  storm 
wer  in   the  usual   manner.     The   problem   was   solved   by 

ombining  the  storm  sewer  with  the  curb  and  gutter-  the 
■wer  is  about  500  ft.  long  and  serves  a  considerable  drain- 

u-e  area,  all  streets  of  which  are  paved  and  which  carried 
e   storm    How    in    this    gutter.      Before    the    installation    of 

.0  sewer  an  ordinary  rain  of  one  day  rendered  impossible 
0  street  in  which  the  sewer  had  been  installed.    The  sewer 
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has  been  in  service  about  8  months  and  has  given  excellent 
senice.  The  cost  of  the  work  was  $5.55  per  lineal  foot.  The 
aewer  was  designed  and  built  by  Charles  A.  Winston.  Town 
Engineer. 


California   Irrigation   Act  Unconstitutional.— The  California 

Irrlgaiion  Act  of  a919  has  been  declared  unconstitutional  by  .,.„„    „,i.   upsiream    to   the   downstream    limif    ^f    .u      .,    " 

the  State  Supreme  Court.     The  court  held  that  the  act  was  through  the  gravel     Two  lines  are  in  fTr/?h  ^     ^,    ^V^' 

Gnconstitutlonal   because  it  is  not  uniform   in  oneration    HI,.  rtn,»»H  ,.^  ,T„  ,.■.."  ""^'".*^  '"  f="^^*  »*'°''"  *"  ^^^-  2.  a 


Fig.    1.— Plan    and    Profile    of    the    Dam. 

tlon'"'T^hrx!^r'v.'.'  ""  f^^-^ff?"  Dam  of  Concrote.  with  Gravity  Sec- 
l'°"ndTi  ^'^"V^'P^S-'Were  Installed  Alone  I^lnes  A.V  and  BB.  The 
of  Cla>  '  "'^   """^  GrtLV^X  with  a   Slight  Intermixture 

clog.eing.     See  Fig.  2.  where  the  lower  ends  of  the  pipes  are 
numbered  "I,"  "2,"  "3."  etc..  and  the  bags  are  indicated.     At 
the  upper  end  each  pipe  terminated  in  a  short  vertical  length 
open   at    the   top.     For   convenience   all    the   pipes   were   led 
through  the  structure  to  the  flat  apron  below  the  dam  crest 
where    the   upper   ends    were    easily   accessible.     Remember- 
ing that  the  water,   which   is   flowing  at  all   times  over  the 
dam  crest,  is  also  seeping  slowly  through  the  saturated  gravel 
beneath   it.  it  will  be  seen  that  the  seeping  water  will  rise 
m  each  pipe  till  It  reaches  a  height  sufficient  to  balance  the 
pressure  under  which   It   is  flowing  at  the  pipe's  lower  end. 
This  height  ran   be  easily  measured  by  inserting  a  stick  in 
the  open  top   of  the  pipe   til]   it  reaches   the   water  surface 
The  pressures  will  vary  with  the  heights  of  these  water  col- 
umns  In  the  several   pipes.     The  greatest   will   naturally  be 
at  the  upper  edge  of  the  dam.  at  "10,"  where  the  pipe  mighr 
naturally   be   expected    to   be   subjected    to   the   full    head   of 
water  above   the   dam.     The   least   will   be   at   "1  "   next   th» 
tall  water  below  the  dam.     Intermediate  points  will  give  the 
pressures  just  below  and  just  above  each  fence  of  sheet  pll 
ing.  and  each  cut-ofT  wall:  and  in  the  middle  of  the  long  level 
space  at  "2."    Having  the  measures  at  these  points,  we  havv? 
determined    thus    by    actual    test   whether   the   creep   or   the 
water  under  the  dam  corresponds  with  the  theorv  outlined 
above. 

..oT.''^  heights  of  the  several  water  columns  in  the  pipe  "1  " 
2.  etc..  are  Indicated  by  the  small  circles  "a."  "b  "  "c  "  etc 
(Fig  2).  Immediately  above  those  points,  as  measured  dur- 
ing the  testa.  Several  measurements  were  made  In  each 
case,  with  very  closely  corresponding  results,  assuring  that 
the  sma  1  circles  give  the  actual  pressures  at  (he  lower  ends 
o.  the  plpe.s^  In  some  cases  two  small  circles  are  seen,  these 
Innlcating  the  extreme  limits  In  the  measures,  due  to  slight 

line  f  he  hydr.iullc  pradlent"1.  a  diagram  Is  obtained  of  the 
drop  In  pressure  under  which  the  water  flows,  as  it  seen, 
from    the   upstream    to   the   downstream    limit    of    the   dam 


tinconstitutional  because  it  is  not  uniform  in  operation,  dis- 
tricts in  the  CounUes  of  Los  Angeles  and  San  Bernardino 
being  exempted  from  the  jurisdiction  of  the  Irrigation  Board 
of  California,  a  body  created  under  the  act  to  centralize 
control  of  irrigation  districts. 


(65) 


dotted  and  a  full  line,  corresponding  to  the  slight  dilTerences 
in  the  measurement*.  They  are  so  close  together  that  they 
may  be  considered  as  one. 

It  would  naturally  be  expected,  since  the  pipes  open  bo- 
low  into  porous  gravel,  that  the  pressure  at  "10"  would  be 
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equal  to  the  full  depth  of  the  water  from  "10"  up  to  the  sur- 
face of  the  water  flowing  over  the  dam.  In  fact,  this  pres- 
sure is  only  that  from  "10"  up  to  the  small  circle  at  "k."  The 
reason  for  this  is  that  the  pipe  at  "10"  was  protected  from 
the  full  pressure  of  the  water  ahove  it  by  a  blanket  of  mud 
which  had  been  deposited  on  the  bottom  of  the  pnnd  above 
the  dam  during  the  period  between  the  building  ot  the  dam 
and  the  taking  of  the  meaurements.  this  period  being  about 
two  years.  This  mud  b'anket  was  from  2  to  6  in.  thick.  It 
"plugged"  the  porous  gravel,  to  a  great  degree,  stanching 
the  seepage  flow.  The  head  of  the  water  above  "10."  from 
the  surface  down  to  the  small  circle  at  "k."  was  occupied  in 
forcing  the  water  through  the  mud  blanket,  leaving  only  the 
drop  along  the  piezometric  line,  from  "k"  to  "a,"  to  force  the 
water  through  the  gravel  beneath  the  dam. 

It  is  to  be  regretted  that  the  measurements  of  pressure 
could  not  have  been  made  immediately  after  the  dam  wa'^ 
built,  thus  furnishing  a  means  of  comparing  conditions  when 
the  porosity  and  seepage  were  greatest,  with  those  existing 


Fig.   2. — Section   Showing   Pipe    Installation   Along    Line   AA. 

after  the  mud  blanket  formed.  In  fact,  the  dam  being  built 
in  1917,  the  active  entry  of  America  into  the  war  made  thir- 
practically  impossible. 

Nevertheless,  the  measures  do  tell  something  as  to  the 
theory  used  in  calculating  seepage  flow  without  a  mud  blan- 
ket, the  piezometric  line,  indicating  the  drop  in  pressure 
forcing  seepage  along  the  under  side  of  the  dam,  according 
to  this  theory,  is  shown  running  from  "m"  to  "n."  With 
the  blanket,  according  to  theory  it  is  the  line  "p"  to  "n." 
Actually,  as  measured,  with  the  blanket,  it  is  the  line  "k"  to 
"n."  The  discrepancy  is  manifest.  The  theory  Is  not  backed 
by  the  facts  in  this  case. 

The  greatest  value  of  these  experiments  is  in  the  proof 
they  supply  as  to  the  efficacy  of  an  upstream  blanket  of  nimi 
and  silt  in  reducing  the  upward  pressure  acting  to  endanger 
a  dam,  when  built,  as  dams  must  sometimes  be,  on  porous 
strata.  The  proof  came  when  the  mud  blanket  next  the 
pipe  at  "10"  was  removed,  and  the  full  water  pressure  al- 
lowed to  reach  that  point.  This  was  accomplished  by  lower- 
ing a  fire  hose  nozzle  under  about  7.5  lb.  pressure  under  tho 
water,  and  directing  the  issuing  stream  against  the  mud  at 
the  bottom,  washing  it  away  and  permitting  direct  pressure 
to  reach  the  pipe  end.  The  water  in  the  open  end  ot  the 
niea?iiring  pipe  on  the  dam  apron  immediately  rose  to  prac- 
llrally  the  level  of  the  headwater  above  the  dam  crest. 

It  was  notable,  however,  that  the  water  level  in  the  other 
pipes  was  not  affected  by  the  change.  This  was  to  be  ex- 
pected. The  area  of  mud  blanket  cleaned  away  bv  the  noz- 
zle was  apparently  small  and  the  flow  through  it  was  dif- 
fused. In  any  case,  the  efficacy  of  the  mud  blanket  itself 
was  demonstrated  beyond  doubt,  and  points  to  the  desir- 
ability of  the  Introduction  of  this  feature  (by  means  of  rolled 
fill  or  otherwise),  as  an  additional  factor  of  safety  in  dams 
built  on  porous  material. 

An  Interesting  feature  of  the  investigation  was  the  di:-;- 
covery  that  considerable  quantities  of  gas  were  accumulat- 
ing beneath  the  dam,  especially  at  the  end  of  the  pipe  "9," 
where  the  shape  of  the  under  surface  caused  it  to  act  as  a 
gas  holder.  "In  a  period  of  about  a  month  between  observa- 
tions gas  had  collected  so  that  the  flow  from  a  %-ln.  nipple 
connected  with  this  pipe  was  sufficient  to  maintain  a  flame 
about  a  foot  high  for  10  minutes.     The  gas  was  evidently 


methane,  generated  by  the  decomposition  of  slight  quan- 
tities of  vegetable  matter  in  the  gravel."  This  gas  evidently 
increased  the  tendency  of  the  dam  to  float — that  is,  increased 
the  upward  pressure  on  its  bottom;  a  fact  which  should  be 
considered  in  some  cases  in  dam  design. 

The  investigation  was  carried  out  by  E.  W.  Lane,  Assistant 
Engineer  with  the  District,  and  E.  L.  Chandler,  Assistant 
Division  Engineer  on  the  .Miami  River  improvement  through 
Dayton.  In  the  original  installation  of  the  apparatus  in  the 
dam,  Mr.  Lane  collaborated  with  B.  M.  Jones,  whose  trans- 
fer to  be  Division  Engineer  at  the  Lockington  Dam  made 
his   further   participation   in   the   enterprise   impossible. 

We   are   indebted   to   the   Miami   Conservancy   Bulletin,   the 
official  publication  of  the  district  for  the  above  information. 


Cost-Plus  Contract  for  Impounding 
Dam  at  Decatur,  111. 

The  city  of  Decatur,  111.,  has  recently  let  a  contract  for  an 
impounding  dam  on  a  cost-plus  basis,  the  details  of  which 
may  be  of  interest.  Four  bids  were  received  for  the  entire 
project  as  scheduled.  The  highest  bid  was  on  a  unit  price 
basis  for  $1,101,000,  and  the  lowest  was  a  cost-plus  bid  by 
L.  N.  Cope  &  Sons,  Decatur,  with  a  minimum  and  maximum 
limit.  The  dam  is  to  furnish  additional  water  supply  for  the 
city  and  is  located  on  the  San.^alno^  River.  It  was  described 
in  Engineering  and  Contracting,  Feb.  11,  1920. 

The  principal  features  in  the  contract  are  the  methods  of 
compensation  for  the  contractor.  Under  the  terms,  the  city 
agrees  to  pay  the  contractor  the  actual  net  cost  of  the  work, 
including  all  materials,  labor  and  supplies,  and  in  addition  a 
lump  sum  of  $20,000  to  cover  plant  charges,  including  all 
machinery,  tools,  and  equipment,  and  a  fee  of  10  per  cent  ot 
the  actual  net  cost. 

The  actual  net  cost  shall  be  taken  to  Include  the  actual 
cost  of  all  materials,  supplies,  labor,  insurance,  surety  bond, 
and  field  office  expense,  after  deduction  has  been  made  for 
salvage.  AH  of  these  costs  are  those  which  it  can  be  shown 
have  been  actually  incurred  by  the  contractor. 

Upon  the  completion  ot  the  work  all  salvage  material  shall 
be  placed  by  the  contractor  in  a  saleable  condition  on  the 
ground  and  shall  be  ottered  for  sale  by  the  city  within  30 
days.  All  unused  material  and  supplies  in  usable  condition 
shall  be  removed  by  the  contractor  who  shall  pay  the  orig- 
inal cost  to  the  city.  The  amounts  received  by  the  city  for 
salvaged  and  unused  material  shall  be  deducted  from  the 
actual  cost  ot  the  work  in  determining  the  actual  net  cost 
upon  which  the  fee  is  based. 

The  fee  of  10  per  cent  compensates  the  contractor  tor  all 
overhead    or   other    expenses   in    this   main    office,    including      J 
bookkeeping,    accounting,    purchasing,    contractor's    drafting      % 
and  other  miscellaneous  expenses;   all  interest  on  loans  dur- 
ing construction,  and  all  profit. 

The  lump  sum  of  $2n,non  for  plant  charges  shall  cover  the 
use.  rental  and  depreciation  ot  all  machinery,  tools  and 
equipment,  together  with  all  freight  charges  and  the  expense 
of  erection,  knocking  down  and  shipping  away.  This  does 
not  include  any  cost  ot  concrete  forms,  concrete  towers,  ma- 
terial bins  or  sheds. 

For  the  purpose  of  computing  a  fee,  a  schedule  of  quan- 
tities taken  from  plans  and  prices  were  agreed  upon  as  the 
estimated  base  value  ot  the  work  exclusive  of  profit,  over- 
head or  plant  charges.     This  base  price  is  $700,000. 

Additional  agreements  state  that  if  the  actual  net  cost  is 
greater  than  the  base  value,  the  contractor  receives  10  per 
cent  of  the  base  value,  with  a  deduction  therefrom  of  20  per 
rent  of  the  cost  in  excess  ot  the  base,  provided  that  the  total 
ilefUiction  does  not  exceed  .50  per  cent  of  the  10  per  cent. 

It  the  actual  net  cost  is  less  than  the  base  value,  then  the 
contractor  is  to  be  paid  as  his  fee  the  sum  of  10  per  cent  of 
the  base,  with  an  additional  20  per  cent  ot  the  difference. 

In  no  case  under  the  terms  of  the  contract  shall  the  con- 
tractor be  paid  more  than  a  total  of  $975,000,  unless  plans 
and  specifications  are  altered. 

The  work  Is  under  the  direction  of  Pearse,  Greeley  &  Han- 
sen, Consulting  Engineers,  Chicago,  with  J.  Albert  Holmes 
as  Resident  Engineer.     W.  .7.  Collins  is  City  Engineer. 
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Coal  Storage  at  St.  Louis  Water 
Works* 

The  Water  Department  of  di.  Louis  is  proviUed  with  a 
loal  storage  capacity  of  15.40U  tons  i.i  enough  for  6ii  days' 
(jperation  of  the  works.  Three  reserve  storaKe  sheds  are 
malntiilned— one  at  BIssells  I'oint,  one  at  Humboldt  avenue 
and  line  at  the  Chain  of  Rocks.  The  accompany  illustration 
shows  the  interior  of  the  Bissell's  I'oiiit  shed.  Some  inter- 
esting information  regarding  the  St.  Louis  experiences  In 
this  work  were  given  by  Mr.  L.  A.  Day,  engineer  in  charge. 


Storage    Coal    Shed    at    Bissells    Point.    Showing    Low    Dump    Cars 
Used   to    Remove   the  Coa'. 

operating  section,  in  a  paper  presented  at  the  recent  conven- 
Uon  of  the  American  Water  Works'  Association,  from  which 
we  quote  as  follows: 

Althouph  we  are  close  to  the  Illinois  coal  fields  the  wis- 
dom of  maintaining  this  liberal  supply  for  emergency  use 
has  manifested  itself  on  several  occasions  since  the  begin- 
ning of  the  war. 

The  ccal  stored  is  known  as  6-in.  screened  lump.  It  is 
piled  Ifl  to  18  ft.  high  in  .sheds.  We  do  not  attempt  to  store 
Illinois  si-reenlngs  for  any  length  of  time  but  have  stored  for 
»  year  Illinois  screenings  that  contained  about  45  per  cent 
of  dufr  coal  that  will  pass  through  a  screen  having  >4-ln.  clr- 
«olar  perforations.  This  coal  showed  no  signs  of  heating 
after  being  placed  in  a  pile  about  6  ft.  high  in  the  open  air, 
wth  no  protection  from  rain  or  snow.  In  general,  it  has 
been  our  experience  that  all  bituminous  coal  free  from  fines 
or  dur  can  be  stored  for  an  indefinite  period  without  ap- 
preciable boat  loss.  Heat  value  determinations  show  no  ap- 
preciable heat  loss  due  to  storing  for  ten  years.  Naturally 
coal  loses  some  of  its  moisture.     This  tends  to  compensate 


for  the  heat  loss  due  to  some  of  the  volatile  gases  being  set 

It  is  preferable  to  choose  sized   lump  coal  for  storing  and 
the  coal  should  be  placed  with  the  idea  of  minimizing  brenk- 


Water  Pow  er  Resources  of  the 
World* 


By    SVANTIO    AKKIIEXIUS. 
During  the   unhappy  situation  created   bv  the  World   War 
there    was   a    great    scarcity    of   fuel,    and    even    now' 
fuel    Is    extremely    expensive,    waterfalls    Were    and 
being   put   to   use.     Within  a   short   time,   there- 
lore,  this  source  of  energy  will  be  taken  Into  the  service  of 
not    sensibly    diminishing    the    demand    for    coal.      An 
„     ,  'he   power  of  the   waterfalls  has   been   made  by 

Koehn  and  by  Keplan,  and  is  of  much  interest.  Although 
the  figures  are  only  approximate,  1  give  them  in  the  fol- 
lowing table,  with  some  later  corrections: 
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These  figures  are  not  altogether  reliable.  Thus  for  in- 
stance, Leighton  gives  for  the  United  States  200  millions 
and  van  Hise  says:  "Others  regard  this  estimate  as  too 
high,  and  say  100  million  horsepower  is  nearer  to  Iriith  " 
I  think  this  latter  figure  is  more  to  be  depended  on.  Van 
Uise  IS  of  the  opinion  that  even  It  will  meet  the  needs  of 
u  population  of  250,000.000.  Since  his  estimate  made  in 
1910  the  demands  for  power  have  greatly  increased,  and 
probably  only  about  one-half  of  the  energy  given  in  the 
table  above  Is  available  at  present  without  excessive  initial 
expenditures.  We  may.  therefore,  assume  0.5  HP.  per  in- 
habitant as  adequate  to  present  needs. 

We  find  then  that  Europe  and  Asia  are  the  only  parts 
of  the  world  where  water  power  is  really  scanty-in  Asia 
I  he  demand  is  still  so  small  that  even  this  power  per  in- 
habitant Is  more  than  sufiicient.  Especially  fortunate  are 
those  countries,  such  as  South  American  Republics  and 
Australia,  where  water  power  per  unit  of  population  Is  well 
beyond  this  figure,  and  may  be  developed  at  a  moderate 
cost. 

■The  United  States  is  among  the  great  powers  very  well 
endowed  in  this  regard,  as  in  most  other  natural  sources 
of  wealth,  such  as  metal,  ores  and  coal.  In  Europe.  Iceland 
ranks  first,  because  of  its  small  population,  and  the  old 
Saga  Island  may  yet  know  a  new  and  flourishing  era  Then 
come  the  Scandinavian  countries,  the  first  being  Norway 
which  has  already  greatly  profited  through  its  cheap  power' 
atid  is  destined  to  be  one  of  the  leading  industrial  coun- 
tries of  the  future.  Sweden  and  Finland  possess  enough 
power  for  their  needs.  Their  waterfalls  are  not 
in  general  are  far  from  established  lines 
tion.  especially  from  those  of  the  ocean, 
scarcely  any  water  power,  as  also  Holland 

Among  the  other  countries  of  Europe  the  Balkan  States 
have  more  power  than  their  industrial  needs  require  Swit- 
zerland may  also  be  regarded  as  having  a  nearly  sufficient 
supply  of  water  power,  which  is  the  more  fortunate,  as  this 
highly  industrial  country  does  not  own  any  coal  deposits 
The  same  is  true  of  the  new  Austria,  which  has  lost  its  old 
coal  districts  but  has  retained  by  far  the  greater  part  of 
the  waterfalls  of  the  old  Austria,  so  that  It  now  probably 

paper  presented  May  19  before  the  Franklin  Institute. 


high,  and 
of    communica- 
Denmark    has 


•Frnm  a 


240 


Engineering  and  Contracting  for  September  8,  1920. 


ranks    with    Switzerland    in    this    respect.      Spain    is    also   a  Rpripfifo     <-vf    Phf^mir-Cll     C.C\nfrn\     C\i 

relatively    well    situated    state,    but   which    up    to    the    pres-  DCUeHl!*     Ul     VjUeilllCai     \^011ir(Jl    OI 

ent  has  not  made  much  use  of  its  resources.  SfTlilll    FiltPr    Plant* 

In  general,  the  waterfalls  in  the  Alps,  Spain,  Italy  and  the  kjxiitiix    x  lit^x     x  i«iii. 

Balkans  are  high  and  of  great  value.    For  the  industries  of  By  KENNETH  HOLADAY. 

France    and    Italy    water    power    is    of    the    greatest    Inipor-  Chomical  Engineer,  Central  Illinois  Public  Service  Co.,  Mattoon.  111. 

tance,  although  it  must  be  regarded  as  insulhcient  for  na-  One   of   the   water   utilities   owned   and   operated   by   the 

tions  so  highly  developed.  Central  Illinois  Public  Service  Co.  is  located  at  Harrisburg, 

At  the  end  of  the  list  come  the  three  great  powers  of  Ul.,  and  includes  a  mechanical   filtration  plant  of  1,000,000 

Great    Britain.    Germany    and    Russia,    with    only    a    fiftieth  gal.  daily  capacity.     Although  the   raw   water  at  this   plant 

horsepower  per  inhabitant.     Russia  is  an  agricultural  coun-  is    very    difficult    to    purify,    no    remarkable    problems    have 

tr>'   with   a   very    small   demand    for   power,   and   agriculture  been   experienced   nor   have   any   new    ideas    of   filter   plant 

will    undoubtedly   remain    its    chief    industry   because    of   its  operation    been    developed.     Only   the   tried   methods   of   di- 

snidU  power  of  resources,  both  in  coal  and  water.    England  reeling  purification  by  laboratory  tests  have  been  followed, 

nd    Germany,    now    the    most    highly    developed    industrial  Since   laboratory   work  is   not   applied   rigidly,   if   at   all,   in 

ountries  in  the  world,  will  undoubtedly  also,  in  the  future  many  filter  plants  of  this  size,  a  comparison  of  the  results 

have  agriculture  for  their  chief  industry.     Probably  a  great  obtained   before  and  after  the  institution  of  this   work  as 

part   of  these   countries   will   again   be   covered   by   forests,  an  aid  to  operation  may  be  interesting  to  superintendents 

as  they  were  in  the  time  of  Tacitus.  airecting  other  small  filter  plants. 

—  The   Harrisburg  plant  was   built  in   1915.     Although   it   is 

J-      .                           -w-wj       I             J  "VAT'o  ■*•£»»•  \A7cic-<-o  poorly  arranged,  none  of  the  poor  results  obtained  can  be 

LaDOratOry   WOrKana   Waier  WdSie  attributed  to  the  type  of  the   plant  or  its  arrangement,  ex- 

■rA^j.„P*l^.-j  cept  in  so  far  as  a  poorly  arranged  plant  is  conducive  to 

X-ZcUcCLUJll  neglectful  operation.    But  since  the  water  is  especially  diffl- 

In  an  intorma!  discussion  on  Water  Waste  Control  be-  ^^jj  j^  purify,  and  the  operators  have  been  men  of  no  tech- 
fore  the  New  York  Section  of  the  American  Waterworks  nical  education,  and  no  means  of  chemical  control  were 
\ssociation.  Dr.  F.  E.  Halle,  Chief  Chemist,  Bureau  of  provided,  it  is  not  surprising  that,  prior  to  the  fall  of  1919, 
Water  Supply  of  New  York  City,  described  how  the  labora-  ^^'e  results  were  discouraging.     The  raw  water  is  pumped 

„                          ,...■,  from  the  Middle  Fork  Saline  River,  which  Is  a  small  stream 

tory  division  of  a  Water  Department  could  be  of  consider-  ^3„.ying  the  mine  wastes  of  the  coal  mines  of  that  district, 

able  assistance  in  detecting  water  waste.    He  said:  Except  during  flood  seasons,  the  water  is  very  hard,  high 

Some  300  or  400  samples  of  water  a  year  are   collected  in  sulphates,  and  often  contains  free  acid, 

from  cellars,  conduits  and  excavations  and  sent  to  the  lab-  Early    in    1919    It    was    determined    to    secure    satisfactory 

orator)'   of   the    Bureau   of   Water    Supply    for   analysis.     In  purification  of  this  water  If  possible  with  reasonable  effort. 

many   ln?tances    it    is    possible    to    tell   whether   or   not   the  An    inspection    showed    that    there    were    no    means    of    ;ic 

sample   is   from  the   city  water,  and   in  some   instances  to  curately  determining  either  the  total  pumpage  or  the  amouut 

say    whether    it    is    Croton    water    or    CatsklU    water.      The  of  chemicals  applied.     Much  alum  and  some  lime  were  used 

waters   are   naturally   divided   into  three  main   groups:    city  as    coagulants.      The    lime    was    applied    in    suspension,    but 

supply,    sewage,    and    ground    water    or    unclassified.      The  was   agitated  in  the  tanks  only  at  Intervals  and  by  hand, 

most    important   determinations    are    the    physical    character  so   that  the  actual   dosage   was   very  irregular.     No   labora- 

of  the  water,  particularly  odor,   the  microscopical  examina-  tory  tests  were  made  whereby  the  amounts  and  proportions 

tiou,  and  the  chemical  analysis  for  free  ammonia,  albumi-  of  coagulants  could  be  determined.     The  operator  used  his 

noid    ammonia,    nitrate,    chlorine,    hardness    and    alkalinity.  own  judgment  as  to  the  addition  of  the  coagulants  neces- 

Frequently  it  can  be  definitely  said  that  the  sample  is  sew-  sary  to  clear  up  the  water.     Consequently,  the  water  was 

age,  and   sometimes  definitely  that   it   is   ground   water.     In  not    always    cleared.'    Most    of   the    turbidity   was    removed, 

many   instances   there   are   intermediate   analyses   which   do  but  the  nature  of  the   water  is   such   that   there   was  often 

not   permit  of   a  definite  statement,   since  water  In  passing  a    very    difficultly    removed    residual    turbidity    which    gave 

through    the    soil    and    concrete    walls    frequently    becomes  the  appearance  of  a  collldal  solution.     The  amount  of  alum 

contaminated   to   such   an   extent   that   its   character   Is   ut-  used  was  excessive,  and  rendered  the  water  unfit  for  laun- 

terly  changed.  dering    without    softening.      It    also    increased    the    natural 

In  those   Instances  where   the   information   is  ■definite,  it  tendency  of  the  water  to  corrode  pipes,  meters,  and  fixtures, 

is  very  definite.     For  example,  it  there  are  microscopic  or-  If  one  attempted   to   wash  his  hands   in  the   water  during 

ganisms  present  In  the  water.  It  must  be  either  city  supply  almost  any  period  between  flood  and  low  water  when  both 

or  sewage,  no  matter  what  the  other  determinations   show.  the  turbidity  and  concentration  of  mine  wastes  were   fairly 

If  it  is  sewage,  there  is  additional  definite  information  fur-  high,  the  excess  alum  would  coagulate  with  the  soap,  form- 

nished    by   high    figures   for   free   and    albt'minoid    ammonia,  ing  a  sticky  film,  which,  when  dry,  produced  a  very  harsh 

chlorine,  and  frequently  an  alkalinity  which   is  higher  than  and   most   unpleasant   feeling.     The   corrosive   properties   of 

the  hardness;  nitrate  would  be  low  or  absent;   the  odor  is  the    water    caused    much    pump    trouble,    and    large    losses 

distinctive.      Frequently    samples    upon    shaking    will    pro-'  through    dead    meters   and   leaky   fixtures.      Since   poor   suc- 

duce    foam    due    to    the    presence    of    soaps.      True    ground  cess   tends   to   neglect   rather   than   care,   frequent   intorrup- 

waters  are  usually  high  in  nitrate,  although  the  latter  may  tions   occurred   for   various   reasons,   all  fundamentally   due 

sometimes  be  reduced  to  cause  a  high  free  ammonia.     Such  to  carelessness. 

samples    usually    contain    considerable    chlorine    and    hard-  After    thorough    inspection   of   conditions   at   the    plant.  It 

ness    and    very    little    free    and    albuminoid    ammonia.      The  was  decided  to  extend  the  practices  of  large  scale  operation 

following    table    shows    conclusions    reached    from    the    an-  to   this   small   plant   as   far   as   possible,   especially   with   re- 

alyses  of  3C2  samples  of  cellar  water,  etc.,  submitted  during  gard    to   recording   operating   conditions   by   means   of   lab- 

the  year  1919:  oratory  tests. 

No.  of                  Per-  An    electrically    driven    stirring    apparatus    was    arranged 

rjlty   v,.iter«    samples.              centage.  ^^   agitate   the   lime   solution    so   that   the   dosage   would  be 

Protabiy  city  water  29                        8  regular.    Depth  gages  were  placed  on  all  solution  tanks.   A 

S^waRe'?!'"*!.'!".'''".".'.'.'.'.'.".'.'.::::::::::::::    SB      "^              lo       ^'  recording    depth    gage    was    provided    to    measure    the    raw 

Probably  sewnpe 7                           2  water  flowing  over  a  weir  into  the   plant.     The   laboratory, 

H^rse'^lralnage   l\'.'.'.\[l\\'.'.'.'.'.'.'.'.'.'.'..'.V.'.      2                        .^  which  had  been  bult  in  the  plant,  was  equipped  for  making 

Tr-i.i,^   wa-ite    1       49               i       14  tests  Of  turbidity,  color,  alkalinity,  free  carbon   dioxide,  and 

illy  nTcUy'"(unclassifled)'.'.V.V.".:::  134                       36  chlorides,  bacterial  agar  counts,  and   gas  former  tests.    The 

.:    .lid  water   s                         1  chief  operator  of  the  plant  was  instructed  in  the  manlpula- 

S»^' ""*"  •- ^    _1I2               ^    _lf  tion,   purpose,   and   interpretation   of   the   tests   as   set   forth 

Total    362                      100  In  a  set  of  specially  prepared,  detailed   instructions.    Stand- 

— ^Croton-  3  Catsklll  ard   solutions  and   bacterial  media   were   shipped   to   Harris- 
It  Is  evident  from  the  above  that  the  Laboratory  Division  ^f_  f"'"   *'^«  laboratory  of  the   company's   Lawrencevllle 
Is    of    considerable    assistance    In    Indicating    whether    it    Is  'paper  read  before  the  Illinois  Section  of  the  American  Water- 
necessary  to  dig  for  a  leak.  works  Association. 
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hint.      It    was    later    fouiul    more    cuiivenlent    to    have    the  I?!-.,-      ■«  ri /-I     \Jl   -v  --^i    "♦          T?  1  *         *           *■'       « 

lurrisburg  operator  prepare  his  own   media.     He  has  been  Tiy     auQ     iVlOSqUltO     JCy  11  ITl  1 113  llOlJ 

able   to   interpret   intelligently  the   results  of  the   laboratory  Wr^rk"   in   N^PW  VorL"   (^ifv* 

tests,  ana  he  attributes  his   success   in   Improving  the   qua!-  '*  vjiiv.  in  l-^CW     XVJllV  KJ\.\.y 

ity  of  the  filtered  water  largely  to  the  information  they  have  By  JOSEPH  M.  LONERGAN. 

furnished.  Supervising  Chief  Inspector.  D.  narlmtnt  of  Health, 

Charts  showine  the  relation  of  turbiiUty  to  the  amount  of  •'^*"  ^°'^  *-""*• 

lum  necessary   for   puritication  were  found   very  useful   In  The  New  York  City  Department  of  Health  accepts  the  gen- 

:   termining    the    dosage    of    alum.      The   dosage   of   lime    Is  oral   proposition   In   its  anti-fly  measures  that  prevention   of 

nulated    by    the     alkalinity    oC    tho     raw     water,    and    the  breodmg    is    the    keynote    to    fly    extirpation.     Consequently 

>  iiount  of  alum  applied  elimination  or  control  of  the  breeding  places  Is  the  end  de- 
The  wafer  is  still  rather  hard,  but  not  so  much  so  as  to 

■  ver>-  objectionable.     The  laboratory  work  has  shown  the  ^'''^d  ""ather  than  recourse  to  fly  trapping  or  fly  swatting,  al- 
iierators  what  an  interesting  process  water  puriflcation  Is.  though  these  latter  agencies  may  supplement  the  former  un- 
i-.d   has   made  the  operation  of   the  plant  sulflclently   inter-  der  normal  conditions  of  fly  appearance. 
■  ^ting  to  them  so  that  It  no  longer  seems  a  hardship  to  be  Experiments  show  that  the  fly  breeds  more  readily  in  horse 
constantly  alert.  manure    than   in   any    other   media.     Stable   refuse   from    its 
The    changes    in    operating   methods    and    means    of    con-  deposition  within  the  stable  to  its  final  disposal  has  become 
trolling   and    recording    the    purification    processes,    as    men-  the  first  objective.     To  attack  this  problem  properly  required 
tioned.  have   been   in   full   force   only   since   last   September.  ^  knowledge  of  the  location  and  type  of  stables  within  tho 
?o  that  it  is  not  possible  to  say  that  the  difllcultios  of  the  city  limits.     Surveys   made   at  stated  Intervals  give  the   de- 
summer   season,   when   the   mine   wastes   furnish   practically  sired  information. 

the  only  flow   in  the  stream,  have  been  overcome.    Yet  the  Horse  manure  under  normal  spring  and  summer  conditions 

nature  of   the   Impurities   is   the  same   throughout   the  year.  js    fly  blown  within  13  minutes  of  deposit.     This  means,  ac- 

nly  modified  in  the  different  seasons,  and  the  improvement  cording  to  Howard,   that  at  each  setting  an  average  of  120 

M  the  quality  of  the  filtered  water  of  last  winter  over  that  gggg  jg  ]ajj     i„  from  S  to  24  hours  these  eggs  hatch  out  Into 

•  if   previous   winters  has  been  so  encouraging  that  there  is  larvae — the   whitish   maggots    which   crawl   around    the   pile, 

little  doubt   that  proper  attention  to  the   tests   and  vigilant  j^  from  4  to  5  days  these  change  into  pupae,  reddish  brown, 

operation  according  to  their  results,  such  as  Is  now  prac-  egg-shaped  cases  from  which  the  full-grown  flies  appear  In 

ticed,  will  successfully  purify  the  water  which  flows  through  from  3  to  10  days  longer. 

the  creek   in  any  season.  Regulations    for    Stables.— Recognizing    the    stable    as    the 

In  the  large  plant,  close  chemical  control  is  obviously  a  primary   source  of  our  fly  population  the  Board   of  Health 

necessity,  because   It   not  only   insures  the  continuous   pro-  ^as   enacted   a  section   of   the   Sanitary   Code  requiring   all 

duction  of  water  of  a  good  physical   and   sanitarj-   quality,  stable   owners   to   procure   permits   for  the   maintenance   of 

but  also  effects  an  appreciable  financial  saving  by  reducing  stables  and  compelling  them  to  comply  with  certain  regula- 

to    a    minimum    the    amounts    of    coagulants    and    sterilizing  tions    adopted    in    pursuance   of   the   authority   conferred   by 

agent  applied,  and  affords  an  accurate  record  of  production,  tjjjs  ordinance. 

which  is  as  necessary  to  a  successful  water  supply  business  ^jj^  Department  of  Health  insists  on  thorough  cleanliness 

as    to   any   othor   manufacturing   enterprise.     In    the    small  of  the   stable,   early   removal   of   all   stable   refuse   and   the 

plant,  treating  1,000.000  gal.  or  less  daily,  these  several  ad-  ^^jiy   flushing  with   water   of  racks,   stall   and    stable   floors, 

vantages  of  chemical   control   are   not,  theoretically,  of  suf-  gutters,   valley   drains,   etc.     It   recommends   that   the    floor?! 

ficlent    importance    to    warrant    additional     investment     in  of  horse   stalls   and   stables   be  of  concrete   since   fly  larvae 

equipment    and    supervision    necessary    for    daily    chemical  fl^^  jt  ^.gry  easy  to  burrow  Into  an  earth  floor,  or  to  secrete 

and   bacteriological  examinations.     The  experience  with  the  themselves  In  cracks  in  a  wood   floor.     Concrete  floors  can 

Harrisburg  plant,  however,  has  convinced  the  company  that  ^^  swept  broom  clean  and  properly  flushed  down  while  earth 

there  are  other  losses  than  the  wasting  of  a  few  pounds  of  or  wood  floors  do  not  permit  of  a  thoroughly  good  cleaning 

chemicals  per  day.  losses  due  to  irregularities  of  plant  op-  or   flushing.     Pending   removal    of   manure   It   sanctions   the 

eration.    which    might    be    eliminated    by    laboratory    control  ,jj.g  thereon  of  borax  or  hellebore,   but  discourages  the  use 

and    which   accumulate   rapidly   enough   to   waste   the   price  of  lime.     The  latter  course  is  taken  as  a  considerable  num- 

of  a  laboratory  In  a  very  short  time.  ber  of  our  stable  owners  In  the  closely  built  up  sections  of 

....        „  1    — T — ;:; — I — I    I — a     1      Ti,„    w.«...im„Tr.  the  city  do  not  give  the  time  or  attention  required  to  thor- 

Prec  D  tat  on    Rates    at    Pawtucket.    R.    1. — The    maximum  vi        i          »%.•»..,       ^   ^   j          j               i,t       > 

7          .....         ,     „     . „  „,  T3„„t„r.\:^t    Tj    T     >,-,v  oughly   clcBn   their   stables   but  depend   on   a   liberal   tise   of 

rates  of  precipitation  of  all  storms  at  Pawtucket.  K.  I..  na\-  =^    ■                 .  a     i.       j,          mi.i               j         i.         .           • 

!             \       .  „  _.  .              u               „  .„  i„  t-h^  ,.oo,o  lono  tr.  l'™e  to  prevent  fly  breeding.     This  procedure  has  given  rise 

inc  a  rate  of  0.75  in.  per  hour  or  more  in  the  years  1902  to  ''         v  ,  ^v  ,         .u  ,  ^, 

"J:,  ,     ,     ,                           i    .1  •        f„Ki„  ■«  ♦>,«  -n^T^r^Tt  r.t  tho  to  complaint  by  neighbors  since  the  use  of  lime  on  manure 

1913  inclusive  are  summarized  in  a  table  m  the  report  or  the '        ,     •  " 

Board   of  Public  Works   for  the   year   ending  Dec.   31,   1919.  ^^^^^'^  t°Jj^e  ammonia  with  a  resulting  nuisance  of  odor 

The     following     tabulation     shows    the    average    maximum  Manure   Bins  and   Disposal   of  Stable   Refuse.-The  use  of 

and  minimum  rates  for  the  above  years:  nianure  bins  or  pits  in  the  city  is  forbidden  since  these  are 

„„^  x,,,^  „«;,„  ™>r.  r^-rr^T-^-r.Tc  rM- AfrMTTTiTc  Tarclv   thoroughly   cleaned    and    fly   breeding   takes   place   In 

^-■^^^^^^^^^^^^^^^^^^^''^Z^lZrZ^r^^  the  unclean  corners.    There  is  one  exception  to  this  rule.     It 

5   4.22              9.0"              2.21  Is   In   the  case  of  a  stable   maintained  by  one  of  the  large 

10   |.35              5.20              1.45  ^^y^  companies  on  the  second  floor  of  Its  building.     This  bin 

20  !".'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.".'.'.'.    2.41             4.34             1.14  has  tiled  sides  with  a  concrete  floor  sloping  sharply  to  a  24- 

30   197              3.^^4              0.^8|  jj,    opening  controlled  by  a  valve.    The  wagon  for  removing 

so  .'.'.'.'."."."..'.'..'....'.....    1.45              2-35              n'.S4  this  manure  drives  in  on  the  flrst  floor  beneath  the  bin.  the 

«0    1.2B              2.00              0.59  valve  is  opened  and  nil  manure  slides  out.    There  is  a  sewer- 

120  ..................'.'.'.    O.so              1.4S              0.S9  connected   drain   in   tho   concrete   floor   of  the   driveway   be- 

180   0-59 1.36              0.27  neath  the  bin  and  when  tho  loaded  wagon  departs  the  Inside 

Comparison  of  Precipitation  Collected  by  Various  Types  of  of  the  bin  Is  thoroughly  flushed  with  water  from  an  adjacent 

Gages.— The   following   figures   from   tho   1919   report   of   the  hydrant.     Numerous  Inspections  of  this  bin  failed  to  disclose 

Board  of  Public  Works  of  Pawtucket.  R.  I.,  gives  an  Interest-  any  fly  breeding. 

ing  comoarlson  of  the  precipitation  in  that  city  as  recorded  The  XT.    S.   Department   of  Agriculture  recommends   a   bin 

by  several  types  of  gages:  constructed   of  tight   materials   with   small   openings   on   top 

Standard                         .\utomatlc  covered   with  close  fitting  fly  screens.     These  openings   will 

pall  gace.      Frlez  caKo.     P^^e  admit  light  and   the   flies   attracted   there  will   be  caught  In 

_^^}^- .'!!'"l<yr''        ^97^"'          9fi.9  ■  the    traps.      The    Department   of    Health    maintains    that    no 

Mav   100              102.1                92.2  manure   should   be  allowed   to  remain   in   a  stable   to   breed 

3^y    V//.'.'.'.'.\'.'.\\'.'.'.'.'...\'.'.'.... ......  100               97!o             100 J  flies  and  that  when  these  bins  are  opened  to  receive  fri^sh 

A'lTust    100               99.7               96.4  manure  the  flies  within  will   escape.     The  abolition  of  bins 

Oc?oter'°'^    100               ssis               96.'4  and  the  dally  removal  of  manure  or  the  packing  of  manure 

Comparisons  are  not  made  for  the  months  In  which  snow  ln_m^etal  covered  receptacles  from  which  the  larvae  cannot 

fell,   for   a   correct    record    of   snow-fall    cannot   be   obtained  'Abstract  of  a  naper  prospnted  March  24  before  the  Munlcloal 

from  the  snow  usuallv  caught  in  the  gages.  Engineers  of  the  City  of  New  York. 
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escape  to  the  ground,  and  the  removal  of  this  manure  every 
third  day  will  prevent  fly  breeding — the  end  desired. 

In  order  to  secure  the  proper  removal  of  stable  refuse  all 
persons  engaged  in  the  business  are  placed  under  permit 
and  required  to  comply  with  certain  regulations.  The  more 
important  of  these  requirements  direct  that  the  vehicle  used 
be  sound  and  tight,  that  it  be  loaded  within  thp  stable  and 
that  it  be  properly  covered  with  a  suitable  cover  to  prevent 
material  therein  from  dropping  to  the  street.  These  men 
are  required  to  deliver  this  material  to  dumps  within  the 
city  operated  under  permit  or  to  farms  within  the  city;  su- 
pervision at  these  dumps  discloses  the  stables  from  which 
old  manure  is  coming  resulting  in  inspections  of  such  stables 
with  the  filing  of  the  necessary  violations  to  remedy  the 
conditions   found. 

These  dumps  are  along  the  water-front  or  in  railroad 
yards,  the  location  in  each  instance  having  been  approved 
by  the  Board  of  Health.  At  the  former  an  inclined  runway 
leads  to  a  platform  overhanging  the  water.  The  manure  in 
wagons  is  carted  up  to  these  platforms  and  dumped  upon 
the  scows  or  into  cars  on  floats  which  are  then  towed  from 
the  city.  To  prevent  material  from  the  carts  dropping  into 
the  water  aprons  of  wood  or  canvas  between  the  dock  and 
floats  are  provided.  These  platforms  and  surroundings  aro 
cleaned  daily  at  the  completion  of  the  dumping. 

At  the  railroad  dumps  the  tracks  are  raised  on  chair 
cradles,  the  tie  depressed,  the  ground  space  between  and  at 
both  sides  of  the  tracks  cemented  and  this  even  surface 
graded  to  discharge  into  drains  which  are  sewer-connected 
or  which  discharge  overboard.  A  water-supplied  hydrant  and 
hose  are  provided.  The  cement  surface  beneath  and  around 
the  cars  is  swept  at  the  end  of  the  day's  loading,  the  manure 
removed  and  the  space  thoroughly  flushed.  The  railroad 
companies  provide  the  cars  and  the  material  is  forked  from 
the  carts  thereon.  At  the  time  of  ordering  the  concreting 
of  the  surface  of  these  dumps  neither  the  railroad  companies 
nor  the  manure  contractors  would  hear  the  slight  additional 
cost  of  depressing  the  tracks  and  constructing  elevated 
dumping  platforms.  The  saving  in  time  and  labor  and  the 
increased  efTiciency  and  economy  of  handling  in  the  method 
suggested  of  dumping  the  carts  from  elevated  platforms  over 
the  present  method  of  forking  the  contents  to  cars  would 
have  well  merited  the  slight  additional  expenditure. 

The  use  of  inland  dumps  for  the  storage  of  manure  is  not 
favored,  although  such  dumps  may  he  conducted  without 
any  appreciable  nuisance  if  the  regtilations  adopted  by  the 
Board  of  Health  be  complied  with.  These  regulations  require 
the  material  to  be  pilpd  on  concrete  platforms  grading  to  val- 
ley dr.iins  which  discharge  into  covered  cesspools  from  which 
the  liquid  material  may  be  pumped  back  over  the  pile;  thr> 
manure  on  these  piles  to  be  treated  with  borax  in  the  pro- 
portion of  1  ounce  of  borax  to  1  pint  of  water  to  1  cu.  ft.  of 
manure.  This  treatment,  properly  applied,  effectually  pre- 
vents fiy  breeding.  After  the  eggs  are  hatched  the  larvt? 
appear  at  the  outer  edges  near  the  bottom  of  the  pile,  es- 
pecially when  the  manure  is  wet.  By  applying  the  borax  to 
these  places  or  by  washing  the  larva^  into  the  cesspools, 
where  they  drown,  fly  breeding  may  be  inhibited.  In  one  in- 
stance where  a  concrete  platform  was  not  provided  beneath 
the  pile  living  larva>  were  found  in  the  ground  for  a  depth 
of  over  2  ft. 

Outhouses  and  Chemical  Closets! — Probably  the  most  dan- 
eerous  places  for  fly  breeding  is  in  the  old-fashioned  out- 
house or  privy  vault.  The  Department  of  Health  is  aware 
of  this  and  directs  its  efforts  to  {he  abolition  of  these  ancient 
fo'-ms  of  sevi'age  disposal.  Where  possible  these  vaults  are 
ordered  disinfected,  emptied,  cleaned  by  licensed  scavengers, 
filled  with  fresh  earth  and  replaced  by  modern  sewer-con- 
nected, sanitary,  water-flushed  fixtures;  and  as  the  Depart- 
ment recognizes  that  fly  contact  with  sewage  is  a  health 
menace  it  fosters  the  construction  of  sewers  and  compels 
the  connection  of  plumbing  fixtures  thereto  as  soon  as  the 
president  of  the  respective  borough  accepts  the  sewer. 
While  the  so-called  chemical  closets  are  considered  make- 
shift arrangements,  still  from  the  fly-brpeding  and  contact 
viewpoint  they  have  been  found  to  be  superior  to  the  old- 
fashioned  outhouse.  Tn  the  suburban  areas  where  sewer 
connections  are  not  possible  and  the  privy  exists,  proper 
screening  of  the  vault  is  required  in  order  to  prevent  fly- 
breeding  therein,  or  fly  contact  with  the  contents.  Scaven- 
gers cleaning  these  vaults  are  placed  under  permit  for  the 


better  maintenance   of  rigid   supervision  and   to   insure  the 
proper  disposal  of  the  contents  free  from  flies. 

Garbage  and  Street  Sweepings  as  Fly  Breeding  Places.— 
Garbage  presents  an  excellent  breeding  place  for  Hies  since 
the  larvae  are  insured  of  an  available  food  supply.  Conse- 
quently, fly  contact  with  this  material  should  be  prevented. 
To  that  end  the  Sanitary  Code  requires  the  use  of  sound 
metal  containers  with  snug-fitting  covers  for  holding  garbage 
and  directs  that  these  containers  be  kept  tightly  covered 
after  garbage  has  been  placed  therein.  At  least  100  pat- 
ented garbage  cans  containing  within  themselves  some 
method  for  holding  a  disinfectant,  have  been  presented  to 
the  Department  of  Health  for  inspection  and  approval  These 
arc  all  easily  disarranged  and  present  no  advantage  over  the 
common  cai\  which  is  scoured,  after  each  use,  with  a  solu- 
tion of  hot  water  and  washing  soda. 

In  the  Boroughs  of  Queens  and  Richmond  the  major  por- 
tion of  the  garbage,  with  the  papers  and  rubbish  collected, 
is  burnt  in  incinerators  designed  for  the  purpose.  Since  by 
this  method  of  garbage  disposal  the  material  is  consumed 
before  breeding  has  progressed  to  any  extent,  the  incinera- 
tion of  garbage  occupies  a  prominent  place  from  the  sani- 
tarian's standpoint. 

Street  sweepings  from  certain  portions  of  our  city,  es-  M 
pecially  from  the  densely  populated  sections,  contain  a  high  ^ 
percentage  of  garbage,  manure  and  other  putrescible  ma- 
terial. These  street  sweepings  are  dumped  upon  scows  with 
ashes  and  refuse  and  used  to  fill  up  swamps  and  low  places 
in  the  suburban  areas.  To  control  fly  breeding  at  these 
dumps  the  regulations  roqiiire  that  all  putrescible  materi.al 
be  sprinkled  with  disinfectant  (insecticides)  as  soon  as 
dumped,  and  covered  with  clean  ashes  or  earth.  The  disinfect- 
ant recommended  is  .a  solution  of  formalin.  Those  in  charge 
ot  the  dumps  prefer  a  patented  solution,  generally  of  cresols, 
which  is  diluted  to  such  an  extent  as  to  make  its  value  ques- 
tionable. These  dumps  while  eliminating  offensive  mosquito 
breeding  spots  have  recently  given  rise  to  considerable  com- 
plaint. 

To  indifference  and  to  the  lack  ot  civic  pride  in  some  of 
our  residents  must  be  attributed  the  condition  of  a  large 
nurriber  of  vacant  lots,  cellars,  areas,  yards,  roofs,  etc.  Tn 
tlipse  places  are  often  deposited  accumulations  of  refuse 
assisting  in  fly  breeding  and  oftentimes  nullifying  the  work 
of  the  district  inspectors.  Owners,  when  not  guilty  of  these 
practices  themselves.  ob.iect  to  removing  the  refuse  dis- 
carded by  Olivers  and  when  forced  to  do  so  bv  departmental 
order  or  court  action  become  disgruntled  at  the  action  of 
the  authorities.  It  is  difiicult  lo  apnrehend  the  malefactors 
in  the  act  but,  when  such  offenders  are  haled  before  the 
courts  a  goodly  fine  assists  the  cause  of  sanitation. 

Educational  Campaign. — New  York  City  with  its  mixed 
population  comprising  in  its  midst  people  of  all  grades  of 
inteliigence  from  the  four  corners  of  the  earth  may  never 
expect  to  be  flyless.  Realizing  this  the  Department  ot 
Health  carries  on  a  campaign  of  education  explaining  the 
diseases  traceable  to  flies  and  the  methods  recommended 
for  the  prevention  of  fly  propagation  and  for  their  extirpa- 
tion. As  a  first  step  in  such  a  campaign  a  knowledge  of  the 
Hy  and  its  devplopment  is  necessary.  Glass  iars  containing 
a  banana  mixture  are  prepared  and  seeded  with  eggs  of  the 
fruit  fly  (drosophila).  These  are  distribut-'d  to  each  school 
in  the  city  and  placed  on  exhibition  in  prominent  places.  As 
the  fly  develops  from  egg  to  larvre.  to  pup'i.  to  winged  Insect 
short  talks  are  delivered  to  the  pupils  explaining  what  is  oc- 
curring and  the  methods  necessary  to  prevent  such  breed- 
ing and  development.  Placarr's  showing  the  fly  winging  its 
way  from  places  unclean  to  the  baby's  mouth  or  food  are 
distributed  broadcast.  Motion  pictures  are  called  into  play 
to  depict  the  fly  and  its  danger  to  human  beings. 

As  a  protection  against  the  adult  fly  the  Board  of  Healln 
has  enacted  ordinances  regulnting  the  display  of  foodstuffs 
upon  the  street,  in  show  windows  and  upon  store  counters 
to  the  end  that  such  food  products  which  are  not  pared, 
peeled,  or  cooked  before  consumntion  shall  be  wrapped  or 
otherwise  screened  from  flies.  The  Department  advises  the 
screening  of  all  open  windows  and  doors  and  all  carriages 
and  cribs  in  which  children  are  sleeping. 
"Methods  of  Destroyina  Flies. — For  the  destrucMon  of  thp 
r.dult  flv  the  u.'^p  of  sticky  fly  papers,  of  a  solution  of  forma- 
lin or  of  a  solution  of  sodium  salicylate  are  recommended. 
The  Public  Health  Service  suggests  that  three  teaspoonsful 
of  sodium  salicylate  in  powdered  form  be  dissolved  In  a  pint 
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of  water  iitiil  placed  in  open  receptiicl.'s  with  a  few  Kralns 
01  sugar  sprinliled  around  tlie  edges  of  the  receptacle  to  at- 
tract  the   fly. 

Trapping    of    the    adult    fly    is    an    old    remedy.      Although 
Hill       iif  traps  are  legion  the  general   principle  requires  th'? 
p.'ai  I'lt;   of  a  fly  bait   beneath   a   scrt'oncovored  cone  with  a 
fDiall    opening   at   the   apex    leading    into   a    larger   screened 
(hiiniber.     The  flies   entering   the   largi-  chamber  find   It   lin- 
^sible   to   escape  and   are   destroyed   by   immersion   in   hot 
.ter.    etc.     The   material   used   as    bait    is    beer,   milk,   mo- 
nies,  fish  heads,  etc. 

While  the  Department  of  Health  rffiises  to  recommend  a 
'prietary  remedy  It  would  seem  pussible  in  a  paper  such 
this   to   state   the   results   obtained    from    the   use   of  one 

•  h  mixture.  The' mixture  referred  to -is  itnown  as  "Shep- 
l"s  House  Fly  and   Insect  Killer."  which   is  applied  in  the 

im   of   a   spray.     This   spray    claimed    to    be    non-injurlous 

mankind,   does   not    sLiin.     The   doors   and   windows  of  .1 

'.itchen.  in  which  a  large  number  of  Hies  were  present,  wero 

—^liosed  and  a  small  amount  of  the  li<niid  sprayed  around  the 

■  room.     In   a    few    minutes    the    flies    Ix-gan   dropping   to   the 

"oor   and    within   5   minutes   no    fltes   remained   alive   in   the 

>m.     The  odor  of  this  spray  was  of  the  pines  and  not  un- 

■-•■■it. 

(ling  to  Howard,  flies,  their  larva>  and   pupoe  are  do 

...-.1    by   the   common   house   centipede,   by   a   small   mito 

c|  by  certain  beetles  and  ants.     A  fungus  disease  (Empusa 

■,scaM  destroys  a  large  number  of  flies. 

For   fu'nigaiine   premises   wherein    Hies   hibernate   the   us" 

carbon  disulphid  and  carbon  tetrachlorid  are  recommenr! 

Howpver,  care  in  the  use  of  these  materials,  especially 

•  disulphid,  is  necessary,  considering  its  danger  to  health 
rl   the  danger  from   Are. 

Mosoulto  Control. — The  building  of  the  Panama  Canal  was 
de   po-sible   by   the   control  of  mosnuitoes   in   and   aroutid 

•  I.-.thmus.  With  slight  exaggeration  along  the  same  line, 
may   be  said  that   the  control  of  mosquitoes  made  Staten 

hind     livable.     This     anti-mosquito     work     in     Richmond 
■rouch  was  the  first  definite  campaign  of  that  character  in 

•  city  of  New  York  and   was  initiated  and  carrieil   on   bv 
.Mvah    H.    Doty,   assisted    by    Eugene   Winship,   Sanitary 

!  Bineer  of  the  Department  of  Health. 

Thnre  are  three  general  classes  of  mosquitoes.  These  are 
■  stegomia  which  transmits  yellow  fever,  the  anophele.s 
■ich  acts  as  the  intermediate  host  of  malarial  parasites 
(I  the  culex  or  pest  mosquito  of  this;  locality  which  is 
.imed  to  transmit  elephantiasis. 

The  fight  against  mosqultos  is  based  on  the  elimination 
their   breeding   places   and   prevention    of   their   breeding. 

■  asiires  against  them  on  the  wing  are  of  small  moment, 
ihrnigh   fumigation  of  their  hibernating  places  with  carbo". 

iilnliid  and  carbon  tetrachlorid  while  accompanied   with   a 
rtain  amount  of  danger,  is  worthy  of  attention. 
The   principal   seat   of   mosquito   trouble   for  this   city   has 

•  •n    the   great   swampy    areas   around    our   water-front.     In 

brackish  waters  of  these  swamps  the  sollicitans  or 
•■iped-legged.  striped-beak  mosquito  hatched  and  the  adult 
isquitoes  were  blown  by  the  winds  to  all  parts  of  the  city. 

■  secure  relief  from  this  pest  the  ditching  of  the  salt 
rshes  w-as  undertaken  by  the  Department  of  Health  under 

•  supervision  of  Sanitary  Engineer  Winship. 

Ditching   of   Salt   Marshes  to   Eradicate    Mosquitoes. — Orlgi- 

i!y    tl\e   Staten   Island   marshes  were   drainod    t)v   Dr.   Doty. 

t   (hese  ditches  caved   in,  the  sides  broke  down  by  horses 

.(1   wagons   crossing  them,   or  outlets   were  dammed  up  by 

boys  attempting  to  catch  killies  (Fundulus  heteroclitus)    These 

niarshps   were   again   drained,   a  total  of    1,162, Gf>7  lin.   ft.   of 

litrhes  being  installed. 

In  If  15  an  appropriation  was  granted  by  the  Board  of  Es- 
timate and  Apportionment  to  ditch  the  salt  marshes  of  the 
Borouch  of  Brooklyn  and  Queens.  I.iater  the  resolution 
Wanting  this  money  was  altered  to  include  the  Borough  of 
The  Bronx.  By  virtue  of  this  resolution  the  Department  of 
He.ilth  entered  into  contracts  for  the  draining  of  these 
aar^lips  and  P..^Gf..7lI7  lin.  ft.  of  ditches  were  dug  at  a  cost 
of  $11,023  a  foot.  All  marsh  lands  within  the  limits  of  th'; 
cffy  have  been  ditched. 
^  The  greater  portion  of  the  work  on  these  marshes  was 
i  done  by  machine.  A  gas  engine  was  anchored  in  the 
irarshes  and  moved  and  anchored  as  the  work  progressed. 
Five  hundred  feet  inland,  at  the  beginning  of  the  marsh  a 
knife  frame  or  ditcher  was  set  at  the  proper  level.     A  chain 


attached  to  this  frame  was  wound  up  on  the  drum  at  the 
engine  pulling  the  frame  towards  the  engine.  A  strip  of  the 
bog  of  the  required  width  and  depth  was  cut  out  and  as  the 
In»me  moved  worked  up  the  liuline  at  the  rear  to  drop  to 
the  marsh  at  Ihe  side  of  the  ditch  thus  formed.  Men  with 
hooks  follow  the  machine  occasionally,  drawing  the  exca- 
vated material  to  one  side. 

This  machine  operated  without  mishap  through  the  tough 
bog,  but  whenever  the  knives  struck  a  sand  pocket  in  the 
marsh  considerable  ilitliculty  was  experienced  often  result- 
ing in  the  disabling  of  the  machine.  .\s  the  work  advanced 
a  watch  was  kept  for  these  sand  pockets  aiul  the  ditches 
there  cut  by  hand. 

For  hand  ditching  the  ordinary  spade  was  used  in  sandy 
soil  and  loose  earth.  For  boggy  meadow  a  steel  shovel  with 
a  fool  rest  above  it  at  each  side  and  with  a  handle  from 
which  two  hand  grips  projected  operated  by  two  men  proved 
satisfactory. 

In  ditching  a  marsh  the  primary  object  is  not  to  remove 
all  water  therefrom,  as  ordinarily  the  elevation  of  Ihe  nmrsh 
■would  render  this  inii)ossil)le.  By  connecting  up  all  holes  In 
the  marsh  and  cutting  ditches  about  l.'iO  ft.  apart,  such 
ditches  being  10  in.  wide  and  ranging  from  20  to  30  In.  In 
depth  with  main,  lateral  and  circumferential  drainage  canals, 
a  circulation  of  water  through  the  marshes  is  obtained  and 
breeding  prevented.  The  marsh  land  itself,  which  was  a 
siiturated,  spongy  mass  holding  accumulations  of  water 
drains  into  these  ditches,  leaving  the  marsh  safe  to  walk 
over  especially  at  low  tide.  Subsequent  to  digging  these 
ditches  the  farmers  in  the  vicinity  of  the  marshes  found  if 
possible  to  cut  salt  hay.  which  is  used  for  packing  and  which 
nets  them  from  $S  to  $10  a  ton.  With  usual  human  short- 
sightedness, these  very  farmers  render  the  salt  marshes 
valueless  by  failing  to  obey  the  regulations  relative  to  pro- 
viding boards  tbridgesi  over  the  ditches  across  which  they 
drive.  The  sides  of  the  ditches  are  broken,  water  ponds 
back  on  the  marsh,  mosquitoes  breed,  increasing  the  cost  of 
maintenance.  A  similar  condition  has  been  caused  by  gun- 
ners blocking  the  outlets  of  the  ditches  in  order  to  form  pools 
ot  water  for  swimming  holes  for  wild  ducks  which  they  are 
hunting. 

Continual  maintenance  of  these  ditches  is  required.  For 
some  time  after  the  ditching  and  especially  until  the  ma- 
terial excavated  has  been  fastened  to  the  bog  beneath  it  by 
weed  growth,  some  sods  are  washed  back  into  the  ditches 
by  extremely  high  tides.  These  ditches  tend  to  silt  up  and 
weeds  grow  in  them  lessening  their  efficiency.  For  clearing 
these  ditches,  a  tool  similar  to  a  potato  hook,  thoutrh  slightlv 
longer  and  stronger,  has  given  best  results.  With  one  of 
these  hooks  a  laborer  can  clean  out  about  a  mile  of  ditch  a 
('ay,   unless  new  cutting  be  reotiired. 

Elimination  of  Breedinq  Places  in  Fresh  Water  Ponds. — 
From  thf  hr>alth  --t.TiidprMnt  fresh  water  offers  more  danger 
from  mosquito  breeding  than. does  salt  water.  The  anopheles 
or  malarial  mosquito  breeds  In  fresh  water  and  has  been 
found  in  many  places  around  this  city.  For  the  elimination 
of  these  breeding  places  or  for  the  control  of  breeding 
therein  different  measures  are  taken,  depending  on  the  loca- 
tion  of  thn   water,  etc. 

Where  water  ponds  for  a  period  of  two  weeks  during  warm 
weather  a  potential  nuisance  has  been  established  as  a  crop 
of  mosquitoes  may  have  issued.  If  this  water  be  in  a  low 
spot  or  in  an  excavation  the  simplest  method  is  filling  to 
nrevent  such  ponding.  To  this  end  the  city  of  New  Yorlr 
has  been  depositing  its  ashes,  street  sweepings  and  rubbish 
in  these  low  spots  and  permanently  eliminating  breeding. 
Large  areas  have  been  filled  by  the  Department  of  Street 
Cleaning,  in  this  way  reclaiming  waste  land  to  the  good  of 
the  public  In  general.  Other  large  tracts  have  been  fllle.l 
in  by  material  obtained  from  the  digging  of  subways  and 
cellars  and  the  grading  of  streets  and  lots.  Large  marsh 
areas  have  been  filled  during  channel  dredging  in  the  waters 
around  the  city  by  pumping  the  material  from  the  channel 
to  the  marshes.  In  preparation  for  the  pumping  it  has  been 
customary  to  build  dikes  from  the  sods  cut  from  the  mea- 
dows. This  dike  building  extends  over  a  considerable  period 
of  time  and  Ihe  sod  holes  form  excellent  mosquito  breeding 
places  unless  steps  be  taken  to  prevent  this.  As  this  pumped 
material  settles  and  dries  large  cracks  appear  across  the 
surface  and  mosquitoes  breed  in  the  water  ponding  there. 

The  suburban  areas  in  an  absence  of  sewers  depend  for 
their  drainage  of  surface  waters  upon   streams  and   brooks. 
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Obstructions  and  vegetation  render  maintenance  of  these 
streams  necessary,  as  mosquitoes  breed  in  the  pociiets 
formed.  These  streams  offer  an  accessible  outlet  for  water 
pondmg  on  vacant  property  when  connected  therewith  by 
ditches. 

Springs  or  small  accumulations  of  water  may  be  ditched 
into  ponds  or  lakes  where  the  required  fall  can  be  obtained. 
Large  marshy  areas  may  be  rendered  mosquito  free  by  re- 
moving the  vegetation,  clearing  and  shearing  the  sides  and 
stocking  the  resulting  pond  with  fish.  For  the  purpose  in- 
tended top-swimming  fish,  as  the  minnow,  are  required,  a^ 
these  eat  the  mosquito  larvse  and  pupse  and  will  keep  the 
pond    clear   thereof. 

Where  a  sand  or  gravel  bed  is  adjacent  to  standing  water, 
or  where  the  removal  of  the  top-soil  will  expose  such  a  bed. 
ditching  the  water  thereto  will  cause  it  to  spread  over  and 
seep  through  the  sand  or  gravel.  By  digging  well  holes 
through  the  hard  strata  holding  the  water  to  the  porous  soil 
beneath  the  draining  of  considerable  areas  is  possible.  At 
College  Point.  L.  I.,  it  was  estimated  that  a  large  area  of 
stagnant  water  would  cost  $100,000  to  fill.  A  well  simk 
there  at  an  outlay  of  about  $300  effectually  drained  the 
swamp.  As  a  precautionary  measure  to  prevent  the  silting 
up  of  these  wells  box  drainage  heads  are  generally  used 
through  which  the  water  enters  the  holes. 

Oiling  for  Destroying  Mosquito  Larvae.— It  is  necessary  for 
mosquito  larviT'  and  pupa?  to  breathe.  For  this  purpose  they 
come  to  the  surface  of  the  water  at  regular  intervals.  Ad- 
vantage is  taken  of  this  fact  to  cause  their  suffocation,  as 
it  has  been  found  that  oil  will  effectually  clog  up  their  breath- 
ing tubes.  The  oil  is  spread  in  a  thin  film  over  the  surface 
of  the  water  and  in  a  very  short  time  the  water  contains 
no  living  larva»  or  pupse.  While  any  oil  is  suitable  for  this 
purpose,  the  Department  of  Health  uses  the  cheapest  grade 
of  oil  obtainable. 

To  apply  this  oil  the  use  of  a  .^-gal.  watering  can  with  a 
long  rose  spray  nozzle  has  been  found  suitable.  The  amount 
of  oil  to  be  used  depends  on  the  location  of  the  water  and 
vegetation  in  and  around  it.  However,  about  1  ounce  of  oil 
is  sufticient  to  cover  about  15  sq.  ft.  of  water  surface.  As 
this  oil  evaporates,  it  is  blown  to  one  or  the  other  side  of 
the  pond  by  the  wind  and  as  mosquitoes  may  breed  within 
10  days  under  favorable  conditions,  our  oiling  squad  oi'.s 
these  places  at  10-day  intervals  through  the  breeding  season. 
In  slow-moving  streams  mosquitoes  are  often  found  breed- 
ing near  the  banks  where  there  is  little  if  any  movement 
to  the  water.  To  prevent  this  breeding  and  to  distribute  a 
steady  though  slight  film  of  oil  to  the  water  a  can 
of  oil  is  anchored  near  the  head  of  the  stream.  From 
this  can  a  wick  extends  to  the  stream.  Oil  dripping  from 
this  wick  is  carried  down  with  the  waters  and  is  found  to 
collect  around  the  banks  in  these  sluggish  pockets.  Throw- 
ing oil  soaked  sawdust  or  waste  into  the  stream  serves  the 
same  purpose. 

Overflowing,  uncovered,  or  improperly  covered  cesspools 
afford  excellent  breeding  places.  So  do  uncovered  or  im- 
properly covered  roof  tanks,  barrels  and  other  receptacles. 
Fire  pails  in  factories  and  theaters  in  which  the  water  is 
left  without  change  for  any  length  of  time  are  often  found 
to  be  the  cause  of  mosqtiito  breeding.  Obstructed  roof  gut- 
ters, unflushed  catch-basins  in  parks  or  outlying  districts. 
bottles  and  cans  on  dumps  and  an  innumerable  list  of  places 
in  which  w-ater  stands  offer  the  mosquito  a  place  to  deposit 
her  eggs. 

Where  water  is  necessary  in  fire  pails,  barrels  or  cisterns 
the  covering  of  these  receptacles  or  the  screening  with  fine- 
mesh  screens  is  required.  Overflowing  cesspools  are  re- 
quired to  be  cleaned  by  licensed  scavengers  and  tight  covers 
provided  therefor.  Disused  tanks  must  be  tightly  covered 
or  properly  screened  and  all  water  removed  from  other  re- 
ceptacles and  these  so  placed  as  not  to  hold  water. 

During  the  construction  of  the  subways  it  was  necessary 
to  remove  sewers  and  replace  them  with  wooden  flumes. 
These  were  generally  defective  and  leaked  into  the  cut.  Mos- 
fiuitos  bred  in  this  sewage  and  caused  considerable  trouble 
until  the  breeding  places  were  discovered  and  eliminated. 
Drip  pans  are  provided  beneath  the  sidewalk  grating  ventila- 
tors of  these  subways.  The  floors  of  most  of  these  pans 
are  beneath  the  inlets  to  the  drains.  Water  ponds  in  these 
pans  for  some  time  after  each  rainstorm  and  considerable 
mosquito  breeding  has  been  noted  therein. 

Keeping  the   House   Free   of   Mosquitoes. — Screening  of  all 


windows  and  doors  is  the  easiest  measure  to  be  taken  to 
keep  the  home  free  of  mosquitoes.  If  mosquitoes  do  gain 
access  to  the  house  they  generally  wait  until  nigUifall  to 
disclose  their  presence.  A  cloth  hung  at  the  bed  after  sat- 
uration in  a  mixture  of  1  ounce  of  cedar  oil,  2  ounces  of  citro- 
nella  and  2  ounces  of  spirits  of  camphor,  keeps  these  pests 
away. 

The  adult  salt  marsh  mosquito  rarely  survives  the  winter. 
However,  the  eggs  laid  in  the  mud  by  the  last  brood  of  the 
year  surviving  the  winter  hatch  out  when  the  water  becomes 
warmer  in  the  spring.  The  fresh-water  mosquito  may  live 
over  the  w-inter  both  in  the  adult  and  in  the  larva  stage, 
the  latter  even  reviving  after  having  been  frozen  during  the 
severe  winter.  The  adult  mosquito  hibernates  in  cellars, 
stables  and  outhouses  to  come  forth  in  the  spring  to  per- 
petuate its  race.  To  rid  these  places  of  such  mosquitoes  the 
use  of  carbon  disulphid  or  carbon  tetrachlorid  under  proper 
precautions  is  recommended.  The  use  of  5  to  10  cubic  ceii- 
timeters  of  sulphuric  acid  poured  into  a  vessel  containing 
about  5  teaspoonsful  of  chloride  of  lime  is  also  used  as  a 
fumigant. 


Device  for  Scouring  Silt  from  Irrigation 
Canals 

An  effective  device  is  used  on  the  canal  of  the  Mapleton 
Irrigation  District,  Utah,  to  keep  the  silt  moving  in  the 
upper  end  of  its  canal.  The  arrangement,  which  is  de- 
scribed in  the  August  Reclamation  Record,  consists  of  a 
wooden  A-framc  which  is  placed  in  the  canal  and  loaded 
with  rock  until  it  rests  on  the  bottom.  Stay  lines  attached 
to  the  rear  end  of  the  A-frame  and  fastened  to  the  stakes 
driven  in  the  canal  banks,  or  held  by  a  man  on  either  bank, 
hold  the  A-frame  in  place.  The  water  washes  under  the 
A-frame  and  scours  out  the  silt  immediately  in  front  of  it 
and   the   A-frame   settles   a  corresponding   amount.      This   ac- 


THIS'A"FRAME 

FOR    SILT    SCOURING 

IS  TO  BE  WEIGHTED  WITH  ROCK 

UNTIL  IT  RESTS  ON  CANAL  BOTTOM  AND 

OPERATED  WITH  FULL  HEAD  OF  WATtR  IN  CxNAL 

A-Frame    for    Silt    Scouring. 

tion  continues  until  the  desired  amount  of  silt  is  scoured 
from  this  particular  spot  and  then  the  A-frame  is  allowed  to 
move  down  the  canal  to  a  new  position,  where  the  scoiu^ 
ing  action  again  takes  place. 

The  accompanying  sketch  shows  the  scheme  used  by  the 
Mapleton  Lateral  Board  of  the  Strawberry  Valley  Project 
of  the  XT.  S.  Reclamation  Service  to  scour  the  accumlated 
silt  from  their  main  canal  during  the  season  1919.  They 
operated  the  frame  by  means  of  a  man  on  either  bank  hold- 
ing the  stay  lines.  As  soon  as  the  frame  ceased  to  settle, 
it  was  allowed   to  move  gradually  downstream. 

The  A-frame  is  very  effective  using  it  in  this  manner  and 
large  quantities  of  silt  can  be  removed  very  cheaply  with- 
out the  inconvenience  caused  by  turning  the  water  out  of 
the  canal  in  order  to  do  the  cleaning  by  the  ordinary 
methods  used.  In  the  above-mentioned  case  1.2  ft.  of  silt 
were  removed  from  the  canal  bottom  by  this  means. 


Land  Reclamation  in  Mexico.— The  Mexican  government, 
according  to  a  press  dispatch,  is  planning  a  number  of  largo 
(and  reclamation  projects  in  the  near  future.  Preliminary 
steps  toward  construction  of  dams  across  rivers  and  the 
buildiug  of  canals  and  ditches  have  been  already  taken.  The 
government  has  begun  construction  of  a  dam  across  the 
Yaqui  river  in  the  state  of  Sonora  which  will  create  a  storage 
reservoir  sufficient  to  water  about   10.000  acres  of  land. 
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/-^        .         (.    \\T     ^            r)         •£•         *■'      n    ri-t-  cent.     All   lime   was  sampled   as   it    came   from   the   ciiisher 

Cost    OI     Water     r  UrillCatlOn    at  after  unloaiUng  and   these  sampU's,   together  with   the   sam- 

^t     T   tftlli<S     IVlo  '''""'^  obtained   from   the   daily   supply   hopper,   were  analyzed 

'^'•*   •L'^^JUla,  iVHJ.  j^  (Ijp  laboratory.     Lime  was  supplied  at  a  price  ot  $U.30  a 

Puriug  the  fiscal  year  ending  April  1.  1920.  39,642  million  ton  from  April  1st  to  Sept.  1st.  at   $10.3ii  n  ton,  from  Sept. 

gailMiis  of  water  were  pumped  into  the  basins.  To  this  amount  1st   to   Feb.   1st   and   at   $11.30   a   ton   after   that   date.     The 

,.f  water  were  added   1,387  tons   of  sulphate  of  Iron   and   H.753  above  notes  are   taken  from   the   report  of   August  V.  Graf, 

,  ,.                                        .  A  If         !„„ „.,ii„„  „f  tho  Chief    Chemist,    Filter    Plant,    as    omliodied    in    the    recently 

ions  of  lime,  or  an  average  of  0.49  grains  per  gallon  ot  the  ,         ,              ,             .      „  „  '       ,    ,,    ,,,  ,,     „.           „         .■' 

^      ,     .  issued    annual    renort    of   Edward    K.    Wall.    Water    Commis- 

former   chemical   and    5.21   grains    per   gallon   of   the   latter.  sioner.   St.   Louis. 

To  the  39,092   millions  of  gallons   liltered  were  added   2,388  .   .    .     ^      .. 

tons  of  sulphate  of  alumina  and  120. IS"  lb.  of  chlorine,  or  an  «j                    ja^                       i-it/ri- 

;.verage  of  0.S6   grains  per   gallon   of  the  sulphate  and   3.07  MethodS      anCI       COSt      OI      Making 

lb.    per   million    gallons    of    the    chlorine.    The   sulphate    ot  ^                  ^¥-.^,i:         C^       *■  1 

luniina  was  added  before,  and  the  chlorine  after,  filtration.  l^eiTient  JOllltS  TOT  i^aSt  iTOn 

The  average  cost  per  million  for  lime  was  $3.89;  for  sulphate  WilfPT    Pi  Of 

■i  iron,  $0.67;  for  sulphate  of  alumina,  $1.92  and  for  chlorine,  »''  <ltcl     X  ipc 

,1.29.     These  costs   are  for  chemicals   alone  and   do   not   in-  In  April,  1917,  the  Spring  Valley  Water  Co.  ot  San  Fran- 

r elude  the  cost  of  handling  or  application.     A  comparison  ot  Cisco,  Calif.,  laid   two  sections  of  4-in.  cast  iron  pipe,  using 

Ihe  costs  of  the  various  parts  of  the  purification  work  done  cement  instead  of  lead  in  making  the  joints.     This   was  in 

during  the  past  five  years,  based   on  the  quantity   of  water  the  nature  of  an  experiment,  none  of  tlie  men  ever  having 

deliveied  to  consumers,  is   shown  in  the   following  table:  made  a  cement  joint  before.     The  line  was  thoroughly  tested 

COST  PUR  inLLION  GALLONS.  BASED  ON   CONSUMPTION.  ^°'  >«f.'^»«'^^  ^''f"^  J^"'"?  P"t  into  Use  and  the  results  were 

i-uoi    ri^n.  jm^iv.*                   1915  ^"   satisfactory   that   cement   has   been   used   m   some  10,000 

"  °^to       ■  ft.  of  4-in.;   5.000  ft.  of  G-in.  and  10,000  ft.  of  8-in.  cast  iron 

OLJ3  PU.\NT              mV  ^m"'    mV       mV       ma'.       \9"o:  P'Pe  laW   since  that  time.     No  larger  size  mains   were  laid 

]Jme    • J1.70    Jl.si    J1.89       $2.94       $3.72       $3.89  during   or   since   the   war   period;    had    any   such   been   laid. 

Iron   i.<2        .6^       .61           .57           .S|          .6^  cement  would  have  been  used.    Over  one  mile  of  these  lines 

Op^'ratinR.  '     Maiiite-      "           •  '        •              •              •  -  ],.jg  been  in  use  more  than  two  years  under  175  lb.  pressure 

nance  and  Repairs  .      .4?        .51        .38           .41           .60           .69  without  requiring  any  repairs.     The  experiences  of  the  com- 

Li'il-ii't'^'and"'' power .'....      !o7        !o7       !o4           .10          !l2           ill  pany  in  making  these  joints  has  been  set  forth  by  Mr.  George 

Clurnlcal    work .43        .49       .38^         .34           .30           .31  •^t_  Pracy,  Superintendent,  in  the  July  .Journal  of  the  Amer- 

Basin  rl'^^raf.. '.'.'■■■■■      .03        .03        .01           .'o2           !02           !o2  lean  Waterworks.     An  abstract  ot  Mr.  Pracy's  paper  follows: 

"SwilchinK     and     De-                                                                           ^^  Making  the  Joint. — In  making  the  cement  joint,  the  spigot 

murrage  -jj^      jj_^     _•••         1111        1111        -LI  end   is   put  into  the   bell  just   the  same  as   for  a   lead   joint. 

Total  old  plant $4.37     $3.54    $3.54       $4.69       $6.00       $6.24  -p^.p  rings  of  jute  or  yarn  are  then  put  around  the  pipe  and 

Aluminum^'sulphate...  $0.76     $1.00    $0.79       $1.13       $1.37       $1.92  driven  into  the  bell  in   the  regular  manner.     The  jute  used 

'<:iilorine    • 18        .15       .14           .27           .31           .29  must  be  free  from  oil  or  tar.     In  some  joints  the  jute  was 

"nance"and  r?pairs^'      .83        .98       .80          .77           .89           .94  put  in  dry  and  in  some  it  was  soaked  in  grout  before  being 

Coal,     miscellaneous  used.     There  was  no  apparent   difference  in   the  results. 

wnses**...f. "*•■■•*•*'      -14        -26       .20'         .36           .39           .39  When  the  jute  is  in  place  the  cement  is  mixed.     Neat  ce- 

ight  and   power 14        .15       .11           .21           .24           .31  ment  ot  Standard  Portland  Cement  brand  is  used.     The  mix 

"^murrage    .^?^..-^.^.' *2  is  very  dry,  the  proportions  being  about  13  to  14  lbs.  of  ce- 

rr~;    JT72    .TT?       ."^TT?       sTTTI     uTTTT  ment    to   1    lb.   of   water.     This    leaves    the   mixture   so   dry 

Tntil                           ...    $6.42     $6.08     $5.5S         $7.43         $9.10       $10.11  .,     .     ..         .„                ,,               ,.,           ,           ,,,.,.                  ,. 

TotSi  consumption  fof  "'"t   "   ^'»"   crumble   readily   when   handled.     At    no    time 

year  In  million  ffals.32,nS3  13,138  35.633      38.090      36.840      38,004  should   the   mixture  be  wet  enough  to  become  sticky.     The 

'''iCVLs'^^      CHEM-  mixing  is  done  in  a  pan  or  bucket,  enougb  cement  for  one 

Lime,    per   ton.    aver-  .ioint   being  mixed  at  a  time.     At  first  the  men  gues.sed   at 

SuTha'toTf"l^olf ■  p4r                •••■»<'19      «  6.S6      5  8., 5      51U.03  the   amounts,   taking  what   cement  and   water  they   thought 

"on.   average...' 1000      —    12.50       12.84       16.84       1S-.48  was   right      Later,   measures   were   used,   calibrated   to   give 

Sulphate    of    alumina.                        ^^  ^^       ^^  ^5       27  60       30  49  ^^^  amount  of  cement  and  water  necessary,  including  waste, 

Chlorine,   per  pound::    "■<>&       ■■'■'■        :i3%        -13%        -12%        .09y*  for  a  4,  6  and  S-in.  joint. 

~^ater  used  In  basin  cleanlns-Omltted  prior  to  1916.  ^'"''ifn    the    cement   is   mixed    ready   for   use,   a    canvas    fs 

=Water  u.oed  in  filter  plant  operation— Omitted  prior  to  1916.  placed    under   the   joint    to   catch    the    waste.      The   operator 

.nc;fre'^*^in"Ve"r^tl'nrmS^te,lSnre%%p'aJ^,*ct"'''   '"•""'''■'■   ''''  ^f «'  ^  ''''''''^"'  °'  '"™'^"'  """  ^"'^  =■"  "'''""''"■^  ^""^'"^  '^°" 

shoves  the  cement  into  the  joint  until  the  joint  is  full.     He 

The  complete  purification  system  was  not  in  use  until  Oc-  t^en  takes  a  calking  hammer  and  calks  the  joint  until   the 

tober,  1915.     The  heading,  November,  1915-ApriI,  1916.  is  in-  cement  is  rammed  in  as  hard  as  possible.    The  joint  is  then 

eluded  to  show  the  costs  of  purification  after  the  system  was  agajj,    fi„ed    and    the   operation    repeated    until    the   joint    is 

completed.     The  figures  are   Included   for  the   year  ot   1915-  completely  filled  with  the  rammed  cement.     At  first  a  bead 

1916.     Under  the  head  of  lime,  iron,  sulphate  ot  alumina  and  ^^.^g  p^  around  outside  the  bell,  but  this  was  discontinued 

chlorine  are  included  all  charges  connected  with  the  switch-  gg    ^eing   unnecessary.      In    handling    the    cement    the    men 

ing  of  these  materials  from  the  Interchange  tracks   at  Bis-  j^y^t  ^,^^^  gloves.     After  the  joint  is  finished,  it  is  covered 

sell's   Point   and   Humboldt   avenue   to   the   Chain   of   Rocks.  „,jti,  garth  while  the  cement  is  hardening. 

The   sulphate   of  iron,   in   the   form   of   sugar   sulphate,   was  Amount  of  Cement  Used.— In  putting  the  cement  into  the 

furnished  at  $14.16  per  ton  after  Aug.  1,  1919.     The  price  of  joints,  considerable  is  lost,  even  though  a  canvas  be  placed 

$23.50  was  in  effect  prior  to  that  date,  but  none  was  brought  to   catch   it.     The   amount   used    in   making  a  joint   depends 

under  that  contract  after  April  1,  1919.     Liquid  chlorine  cost  fntirely  upon  the  carefulness  of  the  operator.     In  some  care- 

10.75  ct.  per  pound  until  Aug.  1  and  at  5  ct.  per  pound  after  fui  checks  made  it  was  found  that  from  5%  to  10  lb    of  ce- 

that  date.     The  prices  given  are  f.  o.  b.  Niagara  Falls,  the  ^jgnt  were  used  in   making  an  8-in.  joint.     On  an   average 

prices  delivered  being  11.78  ct.  and  6.40  ct.  per  pound.     Sul-  however,  a  4-in.   joint  will   take  5   lb.    a   6-in.   7   lb     and   an 

phate  of  alumina   was   purchased   under  the  same   speciflca-  §.)„    9  ^j      4^  cement  costs  less  than  i  ct   a  pound    the  cost 

tions  as  last  year.     Basic  sulphate  ot  alumina  containing  not  f^r  material  is  not  verv  great  and  it  does  not  pay  to  slow 

less   than   17   per   cent   ot   available   water   soluble   alumina,  yp  t^g  ^len  bv  exacting  the  extj-eme  of  carefulness 

-\1:0..  was  required.     The  sulphate  was  supplied  from  April  cost   of   Cement   Joints.— Careful   observation   on   the   cost 

1st  to  Sept.  15th  at  a  price  of  $34.50  per  ton,  from  Dec.  15th  ^f  jead  joints  made  In  laying  over  45.000  ft   of  pipe  in  1913 

to  Jan.  Ist  at  $30  per  ton  and  after  that  date  at  $28.50  per  and   of  cement  joints   made   in   laving  the   37  000   ft    during 

ton.     A  few  cars  furnished  during   September  cost   $23   per  (he  last  three  years,  has  resulted  in  the  following  compara- 

ton.     From  Oct.  1st  to  Dec.  15th  the  sulphate  of  alumina  was  tive  table  of  costs;  the  wage  scales  and  material  prices  have 

supplied  at  $30.90  a  ton.    Lime  was  purchased  under  a  sped-  jjggn  adjusted  to  meet  present  conditions: 

fication  requiring  a  lime  containing  85  per  cent  CO  with  a  ^ Sizeofioints 

bonus  or  penalty  of  I'/i   per  cent  ot  the  contract  price  for  ^fi'JSll^R-ito,.  ..  « r^    ,     .,               .,  ,.        i"'"-      "-'"•      ^-'n- 

each   per  cent  of  CO   above  or  below  the   required  85   per  l^^Ilft''9^"ct}v^r'?^.]^^^!"^!'..^\**^^^^^^^^^^^^             ^HH    »;«§g 
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Coal — at  $1!   per  ton. 


.U15 


.0^5 


.U26 


Total     $1,373  il.'Jli  J2.371 

Cement  Joints; 

1.4ii>or— «i..5o  p  .T  8-hour  day J0.30  $0.14  $0.58 

Cement    ■. 05  .07  .OS 


Total     $0.35       $0.51       $0.67 

Savint;  in-r  cement  joint $1.02        1.50        1.70 

Savint;  per   foot  for   12-root   lengths OSl-i       .12Vj       .14 

The  cost  of  yarn,  amounting  to  a  tew  cents  a  joint,  ha.^ 
not  been  included  as  it  is  the  same  in  both  cases. 

Leakage  Through  Cement  Joints.— When  water  is  first 
turned  into  the  line  with  cement  joints,  every  joint  weeps 
badly  and  in  some  cases  the  water  oozes  out  tiuite  rapidly. 
In  a  few  instances  small  pin-like  streams  have  squirted  out. 
In  24  hours  this  has  practically  all  stopped  and  in  two  or 
three  days  the  line  is  tighter  than  a  line  with  lead  joints. 

On  some  jobs  a  meter  was  cut  in  on  a  by-pass  around  a 
closed  gate  so  that  the  water  to  replace  the  leakage  from 
the  line  was  measured.  The  meter  showed  a  leakage  of 
100  cu.  ft.  or  more  the  first  day.  dropping  to  a  few  cubic 
feet  on  the  second  day  and  practically  nothing  thereafter. 

Four  sections  of  pipe,  about  1.500  ft.  long,  tested  for  leak- 
age at  the  joints  after  the  water  had  been  in  the  pipe  for 
a  week,  gave  the  following  results:  In  the  first  section  the 
leakage  was  \'s  gal.  per  linear  foot  of  pipe  joint  rer  24  hours. 
The  second  section  leaked  so  slowly  that  the  leakage  could 
not  be  measured.  The  last  two  sections  were  practically 
tight,  the  line  being  pumped  to  pressure  and  left  standing 
in  one  case  for  Vfe  hour  and  in  the  other  case  2%  hours  with- 
out any  drop  in  the  pressure. 

Flexibility  of  the  Cement  Joint.— At  San  Jose  a  test  sec- 
tion of  Gin.  pipe  was  made,  somewhat  over  70  ft.  long,  usiUf,' 
cement  joints.  This  was  first  pumped  to  a  pressure  of  300 
lb.  without  any  leakage  through  the  joints.  The  line  was 
then  put  on  supports  so  that  it  was  elevated  about  4  ft.  off 
the  ground.  With  a  normal  working  pressure  of  60  lb.  on 
the  line,  all  but  the  two  end  supports  were  knocked  out, 
permitting  the  pipe  to  be  self-supporting  over  a  span  of  70 
ft.  The  pipe  dropped  2  ft.  in  the  center  without  causin-; 
any  leakage  at  the  joints.  The  line  was  then  again  lowere.l 
until  it  lay  flat  on  the  ground,  while  under  norma!  working 
pressure;  still  no  leakage.  It  was  then  emptied  and  left 
empty,  expot-ed  to  temperature  varying  from  40°  to  110°  V. 
for  nearly  one  year,  after  which  it  was  again  filled  and  tho 
joints   were  all  found  to  be  tight. 

Repairs  to  Cement  Joints. — In  the  first  block  of  pipe  laid. 
containing  about  40  joints,  3  joints  had  to  be  cut  out  and 
remade.  Since  that  time  only  2  joints  have  continued  to 
leak  after  the  water  was  turned  on.  Both  these  joints  were 
repaired  by  cutting  out  only  that  portion  of  the  joint  that 
was  leaking  and  calking  in  lead  wool.  The  pressure  had 
to  be  taken  off  the  line  while  the  work  was  being  done. 
Cutting  out  the  joints  on  the  4-in.  line  took  about  20  minutes 
No  joints  in  large  pipe  have  been  taken  out. 

One  indirect  advantage  of  cement  joints  is  that  they  art 
as  insulating  joints  and  reduce  the  amount  of  current  car 
ried  by  the  line.  This  feature  is  of  particular  importanci' 
in  the  larger  cities  where  electrolytic  action  has  done  con- 
siderable damage.  The  cement  joint  increases  the  resist- 
ance of  the  pipe  as  a  conductor  to  such  an  extent  that  the 
current  carried  is  negligible. 


Operating  Expenses  of  Holland,  Mich.,  Water  Department. 
— The  followin.^  tabulation  from  the  annual  report  of  the 
Board  of  Public  Works,  Abe  Nauta,  supterintendent,  of  Hol- 
land, Mich.,  for  the  fiscal  year  ending  March  15,  1920,  shows 
the  unit  costs  of  operation  of  the  water  department  for  the 
six  fiscal  years,  1915-20: 

CO.ST  VEK  1,000  OAL.  PUMPED. 

Dls-        Com-  Undls- 

FI->onl  v.ar.   Pump.i'.'''    trunnion,  trifrfial.  General,    tributed.      Total. 

1.''.  .  , .,    .       11     - ■  .    $o.nfi:(73    $o.no''ftn    $o.ni(!(!r. 

!  .00136  .00299  .05090 

1                 •     "  1- >.  .OOSrtR  .00226  .04540 

(i:i'.i2  .00170   .no.'!:)7  .oosifi  .00345  .05744 

0390  .00(t47    .00377  .00442  .00384  .0^951 

1'       0447  .00778    .00372  .00414  .00309  .00379 

Industrial  Notes 

The  T.  L.  Smith  Co.  haw  appointed  K.  T!owen  a.H  eastern  dis- 
trict manager,  in  rhar^e  of  the  company's  e:i,vt«'m  offices  .and  ware- 
houses at  50  Church  street.  New  York,  .N'.  Y.  .xucceedini;  W.  S. 
Walker,  who  has  resigned  to  take  up  other  work  In  the  middle 
west. 

Robert  M.  Gates  has  b^en  appointed  mnnaelnp  ensrlneer  in 
rharse  of  the  Philadelphia  district  of  the  I,:ik  wood  F-n-'Ineering 
Co.,  with  offices  at  1034  Widener  bulldinir.  Philadelphia.  Mr 
Gates  Is  a  erartuate  of  Purdue  University  ard  Is  at  present  chair- 
man rf  the  Material  Handling  Section  of  the  American  Society 
of   Mech.inical    EnRineen. 
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Methods  of  Repairing  Oil  Pipe 

Lines  by  Oxy-Acetylene 

Process 

The  time  element  is  of  first  importance  in  the  repair  ot^i 
leakage  or  damaged  lines  in  the  West  Virginia  oil  fields 
where  6-in.  and  S-in.  pipe  is  used  and  pressure  testa 
range  from  SOO  to  900  lb.  Lines  of  this  size  and  under  hign 
w  orkiug  pressure  will  lose  considerable  oil  if  leaks  develop. 
It  is  often  necessary  to  cut  the  main  carrying  lines  for  the 
connecting  of  laterals.  This  cutting  is  done  much  mors 
quickly  with  the  cutting  blowpipe  than  with  the  old  method 
in   which   a   pipe-cutter   was   used. 

One  Wyoming  company  facilitates  its  pipe  line  repairs  by 
installing  valves  at  intervals  of  from  300  to  1,000  ft.,  de 
pending  on  the  size  of  the  pipe.  Between  the  valves,  alter- 
nating with  thf-m.  are  other  valves  or  plugs  for  use  as  blow 
offs  to  drain  sections  on  which  repairs  are  needed. 

In    the   illustration,   supposing   a    break   or   leak  occurs   at 


J^AWTi 


JkheJjA 


la/>-«  S 


,4  to  be  rtpoired 

"A,"  valve  1  is  closed,  valves  2  and  3  remaining  open  until 
most  of  the  oil  drains  off.  (It  is  not  possible  to  drain  the 
section. entirely  dry.)  Valve  3  is  then  closed,  valve  2  being 
left  open  to  allow  the  escape  of  pressure  due  to  any  explo- 
sion that  may  result  upon  the  application  of  the  cutting 
blowpipe.  By  manipulating  the  valves  in  this  way  repairs 
can  be  made  and  new  sections  installed  with  the  welding 
and   cutting  blowpipes. 

Where   it   is    desired    to   repair   a   line   not   equipped    with| 
blow-off   valves   or   plugs   the   first  opening  can  be   cut  with 
a  hack-saw  so  that  any   flame  or  gas  caused   by  applicatioi^ 
of  the  blowpipe  will  escape  without  doing  any  harm. 

Another  Wyoming  concern,  which  operates  many  mile*! 
of  S-in.  line  that  is  not  equipped  with  valves  or  plugs,  usesf 
oxy-acetylene  for  repairs  by  employing  a  saddle-clamp  to 
make  a  by-pass  around  the  defective  portion,  which  is  tjjen 
removed  and  a  new  section  installed,  thereby  avoiding  the 
necessity  of  shutting  down  its  pumping  station,  which  might 
be  miles  away  from  the  work.  Where  this  method  is  used 
it  is  important  that  the  saddle-clamp  and  by-pass  apparatus 
be  designed  by  a  competent  engineer  with  special  reference 
to  the  pressure  problem  involved  and  that  the  work  be  car- 
Tied  on  under  the  supervision  of  an  experienced  man  who 
is  familiar  with  the  operation  and  the  special  condition3_ 
with   which  he  has  to  deal. 

Yet  another  method  devised  for  the  repair  of  an  S-in.  linel 
near  Caney,  Kans.,  laid  some  eight  years  previously  ani 
which  was  leaking  badly  at  a  coupling,  was  to  have  a 
vacuum  placed  in  the  line  by  the  Caney  and  Bartlesvilli 
(Okla.)  pumping  stations.  The  coupling  was  then  removed, 
the  open  ends  being  filled  with  mud  as  an  added  safety 
feature.  The  new  section  was  welded  in  and  800  lb.  pressure 
was  restored  with  satisfactory  results. 


Personals 

S  B  Howe  has  been  reappointed  city  engineer  of  Sioux  FalM, 
a.  D..  and  F.  .T.  Connor  has  been  reappointed  superintendent  OF 
w.iterworkP.  .  ,    ,  .   ,  ..jf 

Arthur  H  Blanchard,  professor  of  liiphway  .^nRineering  aSB 
hiKhwav  transport  at  tho  University  of  iMichiKan,  has  recently 
lieen    ajipointed    consultinR   enjrincer   to    the    Michigan    State   Hisn- 

'  Prof  Wylie  B.  Wendt  has  resigned  his  position  in  the  depart- 
ment of  applied  mechanics  and  machine  deslfrn  at  the  Kansas 
State  Agricultural  College  to  lieconie  professor  of  civil  engineering 

at  the  South  Dakota  School  of  Mines  

Robert  Isham  Randolph,  eonsnliing  engineer.  Chicago.  Is  n 
candidate  for  the  republican  nomination  for  triistee  of  the  Sanitary 
Disrrict  of  Chicago  at  the  primary  election  Sept.  15.  He  is  a  son 
of  the  late  Isham  Rannoiph.  formerly  chief  engineer  to  the  Sani- 
tary District,  and  from  August,  1913,  to  date  has  been  Junior 
partner  in  the  firm  of  Isham  Randolph  &  Co..  consulting  engineers. 
Chicago,    III.,   .and  Jacksonville.    I'la..   engaged   in   general   enginecr- 

'"'^LeRoy^K'  Sherman,  \vho  ha.s  had  charge  of  the  construction 
and  salvaging  of  government  housing  for  industrial  war  workers, 
has  resigned  as  president  of  ♦he  United  States  Housing  fornnra- 
tlon  WasWngton.  D.  C,  and  has  returned  to  Chicago  Mr.  Sher- 
man 1  a^  become  .Associated  with  the  Edmund  T.  Perkins  Engineer- 
ng  Co  as  vice-president.  Mr.  Sherman  is  a  civil  engineer  and 
graduate  of  Massachusetts  Institi/te  of  Techiiology.  is  pre-sident 
Sf  ihe  American  Association  ..f  Engineers  and  w:<s  formerly  t^e 
engineer  member  of  the  Illinois  State  Rivers  and  I^akes  Commis- 
sion The  Edmund  T.  Perkins  Engineering  Co.  will  conduct  a 
"eneral  practice  as  consulting-  engineers  in  municinal  and  9nnitRr% 
work  in  addition  to  their  specialty  of  land  drainage  and  reclama- 
tion. 
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Railways  and  Excavation  Monthly  Issue 

ENGINEERING  ^^-  CONTRACTING 

Publitbed  hj  Enginvering  &  Contracting  Pnbl   ithing    Co,    COS    South    Oearburo    St^    Cbkago. 

HAiBBBT   P.  Gillette,  PresuienI  and  Editor  Lewis  S.  Louei,   Viu- President  and  General  Manat" 

New  York  Office:  701  Woolwortb  Bldg.,  Ricbasd  E.  Bbown,  Eastern  Manater 

Clevfland  OflBce:  Room  413  Entfineers'  Bldg.,  Leo  Ehlbbrt,  Manager 

The  four  rotated  special  monthly  issues  and  4  quarterly  issues  of  E.  &  C  (52  in  all)  entirely  cover  the 
civil  engineering  and  contracting  field  at  $4.00  a  year.  Any  one  of  the  four  special  monthly  issues 
may  be  subscribed  for  as  a  monthly  at  $1.00  a  year.  The  special  quarterly  issues  relate  entirely  to 
foreign  engineering  and  construction  practice.  The  articlu  in  the  first  two  issues  of  each  month  com- 
pletely cover  the  municipal  engineering  and  contracting  field.  The  artida  in  the  first  and  fourth 
issues  of  each  month  completely  cover  county  engineering  and  highway  engineering  and  contracting. 
The  arliclts  in  the  3rd  and  4th  issues  of  each  month  completely  cover  steam  and  electric  railway 
location,  design  and  construction.  See  the  "masthead"  on  the  first  page  of  the  Weekly  News  Section 
for  information  about  our  weekly  contract  news. 


Roada   and   Streatt — lat   Wednetday 


(K)   Roadj 
(b)  StneU 


(c>    etr««t    CUanInc 

<d)    Municipal    Ml<c«llanlM 


t«)    Managtment    and    Office 
Sratvm 


Watarwork*  and  Hrdraulic* — 2nd  Wednetday 


Railway*    and    Excavation — 3rd    Wednaaday 

(a)  Excavation  (c>   Quarrlea  and   PKa 

(b)  Manacsroenc    and         (d)    Steam    Rallwaya.   Con- 
Offlce    Syatem  atructlon  and  Maintaoanca 

(a)    Elactrlc    Railway    Conatructlon 
and   Idalntanance 


(a)   Watarworka 
<b)  Bawara  and  I 


tatlon 

le) 


40)   Irrlffatlon  and  I>ralnaBa 
(d)  Power  and  Flumping 


Uanasement    and    Office 
Syatem 


Copyrlcht,    ISM,    by    the    KtslnMrtag 

Member     Audit     Bureau     of     Ctrculatlona. 


Building*   and   Structure* — Ith   Wedne*day 

Id)    Ulscellaaeoua  Stnicturee 
4e)    Propertlea    of    Materlala 
(f)    Management    and    Office 
Syatem 

and    CABtrmctlDK    Pabllahliic    Companj. 

Member     Associated     BuRlness     Papers.     Inc. 


ai   Bulldlnga 
(>>>    Brldgea 
(c)   Harbor  Btmcturaa 
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The    Washington    PubHc   Service 

Commission    Attacks 

Demagogues 

I'oliticians    of   the    demagogic    type    are    promising   voters 

•   they  will  prevent  street  railway  and  other  utility  com- 

;es   from   securing   rate   increases.     Although   commodity 

•  •s  and   wages  have  doubled,  the   public  is  told  that  the 

;ty    companies    have    profited    enormously    in    the    past, 

liiui   most  of  their  stock   is  "water,"  and   that  consequently 

their  rates  of  charge   for  service  need   not   be  raised.     The 

public  is  ready  to  be  persuaded  that  this  is  a  fact,  because 

its  desire  is  first  cousin  to  the  statement  that  utility  rates 

need  not   be  rai.sed. 

The  Washington  (State)  Public  Service  Commission  has 
met  the  argument  of  demagogues  and  in  one  of  its  recent  de- 
cisions (City  of  Wenatchee  vs.  Central  Washington  Gas  Co.), 
has  said: 

!•   Is  evident   that  this  utility  is  staring  banlcruptcy  In  the  face, 
people  of  Wenatchee  do  not  expect  the  Commission  to  pursue 
urse  that  will  compel  this  plant  to  be  Junked  and  sold. 
'  e  cannot  resist  observing  at  this  time  that  the  people  of  that 
.inunlty.  In  all  matters  which  have  come  before  the  Commission, 
h.iv..-  exhibited  a  most  broad-minded,  unselfish  attitude  toward  their 
utility  problems.     Wenatchee  appears  to  be  happily  free  from  that 
tjpe  of  demagogue  that  seeks  notoriety  and   position   by  picturing 
»11  public  service  companle:*  as  dragons  seeking  to  devour  the  peo- 
ple whom  he  loves,  and  hlm.self  as  the  mailed  knight.  Impatient  to 
«»lly  forth  single-handed   and  pull   the  teeth  of  the  monsters  amid 
tl»   blare    of    trumpets    and    plaudits    of    the    multitude.       Nor    do 
»e  l)elleve   that    the   people   of  Wenatchee   are   of   the   type   to   be 
l>oodwinked  by  th.it  character  of  burlcs<iue. 

la  thi'  hearings  held  there,  which  have  ahv 
t>y  U.'    |.;ilrons  of  the  utilities  Involved,   w«- 
'rholesome    attitude    of    honest    inquiry    and 
Justice   to  those  who  render   ser%*ice  as  well 
sefvesL 

The  problems  which  come  before  us  are  at  times  exceedingly  Per- 
plexing. In  the  early  days  of  Commission  rn-uiation  It  was  found 
that  many    public   service    companies    were    charging    unreasonably 


ucll  attended 

rvud   a   most 

aniicsi    desire   for 

fairness  to  them- 


high  rates  for  Inferior  service,  at  the  same  time  maintaining  an 
attitude  of  arrogance  toward  the  public.  Sentiment  was  often  bit- 
ter against  such  companies  and  not  without  cause.  When  the 
Commission  began  to  function,  high  rates  were  reduced,  service 
was  Improved,  and  the  utilities  induced  to  assume  a  more  courteous 
bearing  toward  their  patrons.  The  various  Commissions  availed 
themselves  of  that  early  o^portunity  for  conspicuous  and  construc- 
tive service  and  naturally  became  popular. 

In  some  Instances  earnings  were  scaled  down  rather  too  freely. 
The  utilities  continued  operations  on  rates  yielding  a  fair  retiirn 
under  the  comparatively  low  .scale  of  wages  and  material  prices 
which  prevailed  over  a  number  of  years.  When  war  conditions 
came  on  and  the  prices  of  all  materials  and  labor  began  climbing 
.■ittaililv.  when  many  utilities  saw  disaster  staring  iliem  In  the 
face,  they  sought  Increased  revenues  through  higl.er  rates.  We 
have  held  hearing  after  hearing  where  the  cold  undisputed  facts 
compelled  us  to  choose  between  higher  rates  or  bankruptcy  for  the 
company  rendering  public  service.  In  such  cases  we  have  permit- 
ted Increases,  not  adequate  In  most  Instances,  but  sufficient  In  our 
opinion  to  tide  the  utility  over  what  we  hope  will  prove  a  temporary 
period  of  extremely  high  prices. 

The  great  majority  of  people  affected  have  realized  that  the 
utilities'  expenses,  like  their  own,  have  expanded,  compelling  In- 
creased revenues.  There  are  some,  however,  who  cheerfully  pay 
♦  12  for  a  pair  of  shoes  for  which  they  formerly  paid  $5,  30  eta.  for 
a  beefsteak  for  which  they  formerly  paid  20  cts.,  and  who  com- 
plain bitterly  If  the  cost  of  a  utility's  commodity  is  Increased  25  cts. 
per  month,  and  accuse  the  Commission  of  favoritism  toward  the 
company  If  any  increase  whatever  is  allowed  to  meet  growing 
wages  and  material  price.".  They  seem  to  forget  that  the  bulk  of 
the  expense  In  operating  most  utilities  is  labor,  and  that  each 
member  of  the  great  army  engaged  In  rendering  public  service  Is 
compelled  to  purchase  the  necessities  of  life  at  the  same  high  cost 
that  confronts  us  all.  In  fact.  Increases  have  been  permitted  by 
this  Commission  for  the  sole  purpose  of  affording  employes  a 
living  wage. 

We  realize  that  It  Is  not  a  popular  thing  to  Increase  rates.  It 
would  l>c  easy  to  deny  such  applications  and  pose  dramatically  as 
friends  of  the  people,  standing  betw^een  them  and  corporate  greed. 
We  occupy  a  position  of  ureat  responsibility.  We  have  it  In  our 
power  to  bring  ruin  and  disaster  to  many  hundreds  of  utilities  and 
rend  the  financial  fabric  of  the  State.  It  Is  very  difficult  now  to 
secure  capital  for  public  service  enterprise,  and  this  Commission, 
by  a  rash  stroke  of  the  pen,  could  make  It  Impossible  in  the  state 
of  Washington.     We  have  endeavored  In  these  trying  times  to  save 
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lesitimate  investment  in  utility  properties  from  ruin,  preserve  tlie 
necessaiT  public  service  to  tlie  people,  and.  at  the  same  time,  be 
just  and  fair  to  the  patrons  wlio  pay  the  price.  If  we  sliould  yield 
to  tlie  clamor  of  politicians,  wliose  stock  in  trade  is  reckless  denun- 
ciation of  public  utilities  and  abuse  of  the  Commission  for  permit- 
ting them  to  live,  the  results  would  frighten  even  those  Irresponsible 
agitators. 

We  regard  the  foregoing  quotation  as  an  admirable  ex- 
ample of  the  best  method  of  meeting  demagogic  attacks 
on   proposed  or  actual  rate  increases. 

The  Washington  Commission  points  out  that  it  is  not  pop- 
ular to  raise  rates,  and  the  public  will  not  be  slow  to  re- 
alize that  since  the  Commission  naturally  desires  general 
approval  of  its  acts,  it  would  not  raise  rates  unless  there 
was  no  doubt  whatever  both  as  to  the  economic  necessity 
and  the  justice  of  doing  so. 

Must  Workers  Be  Scourged  to  Their 
Tasks  by  Fear  of  Discharge? 

U  is  e.xceedingly  unfortunate  that  the  average  workman 
is  so  poorly  educated  in  economic  matters  that  he  will  loaf 
unless  spurred  to  activity  by  fear  of  discharge  or  by  hope  of 
immediate  increase  in  personal  income.  Let  the  argument 
be  presented  to  him  that  the  general  level  of  wages  in  a 
country  rises  as  per  capita  productivity  increases,  and  he 
remains  wholly  indifferent.  Perhaps  it  is  true,  perhaps  it 
isn't,  he  says  to  himself,  so  why  worry  about  it. 

For  several  weeks  past  manufacturers  have  been  report- 
ing increases  in  the  efficiency  of  employes.  Fear  of  dis-' 
charge  seems  to  be  the  cause  of  this  increase.  We  quote 
from  an  editorial  article  in  The  Iron  Age  entitled  "Larger 
Odtputs  with  Fewer  Msn": 

A  manufacturing  company  employing  hundreds  of  men  recently 
let  It  be  known  that  It  would  hire  no  more  workmen,  for  the 
present,  at  least.  The  psychological  effect  of  this  was  apparent 
almost  immediately  in  practical  results.  More  and  better  work 
was  done  in  that  plant :  there  were  fewer  days  off.  less  loafing  on 
the  Job  and  greater  production  per  man.  Another  company  em- 
ployins  eight>-  men  let  thirty  of  them  go.  It  was  surprised  to  find 
that  with  the  remaining  fifty  men  it  sot  an  output  equal  to  that 
which  the  eighty  men  had  produced.  A  motor  truck  manufacturer. 
who  cut  down  his  working  force  about  one-third,  was  surprised  to 
find  to  what  extent  individual  production  increased,  and  he  lost 
only  two  and  a  half  trucks  per  day  with  his  reduced  organization. 

The  cocksure  attitude  of  workmen  is  not  .so  common  as  it  was  a 
few  months  ago.  In  some  branches  of  industry  forces  have  been 
reduced,  and  while  there  is  no  great  unemployment  anywhere,  men 
are  becoming  more  Jealous  of  their  jobs.  The  workman,  although 
he  may  not  be  in  close  touch  with  the  "front  office,"  knows  that  in 
some  lines  there  have  been  many  cancellations  of  orders,  that  pro- 
Uiction  is  being  retarded  by  lack  of  raw  materials  a^d  inability 
to  ship  out  finished  product,  and  that  many  companies  are  ham- 
pered in  the  conduct  of  their  business  by  tight  money  and  frozen 
red  its.  If  he  is  a  wise  workman  he  will  realize  that  today  the 
manufacturer  is  not  under  the  same  compulsion  to  overlook  sloth- 
ful work  as  he  was  a  few  months  ago  when  conditions  were  quite 
dltferenL 

It  is  really  pitiful  that  many  men  must  be  thrown  out 
of  employment  before  the  tverage  workman  will  do  a  full 
days  work.  As  long  as  the  average  worker  is  ignorant  of 
the  economic  law  that,  under  competitive  conditions,  real 
wages  (not  merely  money  wages)  increase  with  increased 
output  per  worker,  just  so  long  •will  fear  of  discharge  bring 
an  important  discipline — unless  ways  can  be  found  to  make 
all  employers  apply  piece-rate  and  bonus  payments,  profit- 
sharing  and  the  like.  Here  again  the  ignorance  of  workers 
as  to  economic  principles,  coupled  with  their  fears  of  the 
effects  of  cupidity  on  the  part  of  employers,  has  led  labor 
unions  to  oppose  piece-rate  and  bonus  systems  of  payment. 
Employers  have  a  long,  hard  educational  job  (dom't  call  it 
or  regard  it  as  a  fight)  ahead  of  them,  if  they  are  to  bring 
the  majoritv  of  union  -.vorkmen  to  a  realization  of  the  folly 
of  their  presei.t  attitude  toward  systems  of  payment  in  pro- 
portion to  performance.  Let  this  task  be  approached  with 
determination  and  with  complete  co-operation  on  the  part 
of  employers,  for  upon  its  outcome  depends,  in  large  meas- 
ure, the  future  economic  progress  of  the  American  people. 


seems   to   us   both   legally   and   economically   unsound.     The 
World  says: 

.Vttenints  for  rate-making  purposes  to  value  at  present-day  prices 
physical  properties  wholly  or  almost  wholly  constructed  during  the 
low-price  periods  before  the  war  are  likely  to  be  the  means  of  ex- 
pending valuable  energy  that  will  not  accomplish  resvilts  and  may" 
produce    bad   feeling   against   utilities.      The    remedy   for    increas.ii 
operating    costs    must    to    some    extent    be    increased     econoniNs. 
though    imder    existing   conditions    the    chief    remedy    must    be    in 
creased   rates.      Increased   construction   costs   affect   not   only   a-Mi 
tions  but  also  replacements  of  existing  property  that  must  be  m.ulf 
through  depreciation  accounts. 

Increases  in  rates  due  te  increased  operating  costs  bear  no  rela- 
tion to  investment  and  must  therefore  be  justified  on  operating 
facts  alone.  Fixed  charges  which  are  determined  by  investment  In 
the  business  can  be  taken  care  of  in  two  ways,  one  by  arbitrarily 
increasing  valuation  figures  to  a  point  where  certain  fixed  per- 
centages will  provide  the  necessary  returns,  the  other  by  permitting 
investments  to  stand  at  whatever  figures  the  records  of  construc- 
tion costs  justify  and  increasing  fixed-charge  percentages  to  meet 
conditions.  Any  rule  must  work  both  ways,  and  it  must  be  assumed 
that  it  properties  are  valued  at  costs  during  high-price  periods 
they  must  be  similarly  valued  during  low-cost  periods.  The  second 
method  has  the  advantage  of  justification  on  the  basis  of  figures 
lliat  are  prevalent  in  the  market  and  which  cannot  be  a  matter 
of  opinion. 

The  fallacy  in  this  arirument  arises  mainly  from  confining 
the  attention  to  the  dollar  paid  to  the  investor  as  "fair  re- 
turn" without  considering  the  purchasing  power  of  that  dol- 
lar. The  wages  of  employes  have  been  doubled  solely  on 
the  ground  that  the  purchasing  power  of  the  dollar  has 
been  cut  in  two.  Then  by  what  logic  should  the  investor'.s 
income  be  restricted  to  payment  in  50  ct.  dollars?  There  is 
really  no  economic  or  ethical  answer  to  this  question,  but 
there  are  many  specious  attempts  to  reply  to  it. 

The  editor  of  the  World  suggests  increasing  the  percent- 
age of  "fair  return"  on  the  investment  rather  than  increase 
the  valuation  of  the  property,  but  while  this  could  be  so 
done  as  to  lead  to  precisely  the  same  result,  it  would  not 
be  supportable  in  the  U.  S.  Supreme  Court.  This  court  will 
protect  an  investor  against  confiscation  of  his  property  such 
as  occurs  when  the  annual  return  upon  it  falls  below  a  low- 
bond  interest  rate,  say  5  or  6  per  cent;  but  beyond  that  the 
court  has  never  gone  in  providing  protection.  On  the  other 
hand  the  court  has  repeatedly  held  that  it  is  not  the  "actual 
cost"  but  the  "present  value"  that  is  in  question  when 
confiscation  of  property  is  being  considered. 

The  editor  of  the  World  says  that  "any  rule  must  work 
both  ways,"  and  suggests  a  loss  of  income  if  plant  built 
at  hi.a-h  prices  is  subsequently  valued  at  low  prices.  But 
there  would  be  no  real  loss  to  the  investor  in  such  a  case, 
for  although  the  number  of  the  dollars  annually  earned  on 
the  then  "present  value"  would  be  reduced,  their  purchasing 
power  would  rise  exactly  enough  to  offset  the  decrease  in 
their  number. 

No  thoroughly  rational  or  fair  ti-eatment  of  this  pi-ob- 
lem  is  possible  until  men  cease  looking  at  the  number  of 
dollars  earned  and  direct  their  attention  to  the  quantity 
of  goods  that  the  dollars  will   buy. 


I 


A  Common  Fallacy  in  Rate  Making 


In  an  editorial  article.  Aug.  21.  the  Electrical  World  takes 
a  position   relative   to   the   valuation  of  public   utilities   that 


Publicity  for  Model  Railroad  Camps 

The  realization  on  the  part  of  the  railroads  that  bettei  hous 
/ng  for  its  6onstruction  forces  will  mean  an  excellent  invest; 
ment  by  reason  of  reduced  labor  turnover,  increased  outpu] 
of  work  and  a  better  class  of  labor,  has  wrought  veiy  notici 
able  changes  in  conditions,  as  any  "old-timer"  can  testi 
Not  only  railroads,  but  lumber  companies,  ccjnlraclors  on  con 
struction  work  and  various  other  organizations  have  seen  the 
wisdom  and  economy  of  better  housing  facilities,  especially 
within  the  last  few  years  when  the  competition  for  such  labor 
has  been  so  keen. 

It  has  remained  for  a  labor  supervisor  on  the  Elgin.  Joliet 
(c  Eastern  Ry.  to  advertise  and  capitalize  the  morits  of  that 
company's  camp  at  Gary.  Ind.,  a.s  noted  In  the  Railway  Main- 
tenance Engineer.  A  group  of  neatly  framed  photographs 
was  placed  in  the  window  of  the  railroad's  labor  olfice  with  a 
lettered  notice  drawing  particular  attention  to  the  advantages 
of  the  camp.  The  pictures  were  selected  with  a  view  to 
illustrating  those  features  of  the  camp  in  which  the  men 
would  he  most-  interested,  namely,  a  neat  kitchen,  an  Invit- 
ing mess  hall,  a  sanitary  lavatory  and  a  light  and  airy  bunk 
house. 
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The  Engineer   and    His    Thinking 

At  the  organizing  coiUfreuce  oi  the  Federated  American 
Engineering  Societies  held  In  Wasbingtou  lust  June  one  of 
the  speakers  referred  to  "the  kind  o(  thinking"  of  the  engi- 
neer. Not  once,  but  nia'iy  times.  «a,s  the  phrase  reiterated, 
in  varied  form,  until  it  became  the  theme  of  the  speaker  in 
his  argument  for  the  loco.gnltion  of  the  engineer,  scientist 
and  technologist  as  a  potent  but  neglected  force  In  public  af 
fairs.  "It  is  the  engineer's  tbiuklng  for  which  he  seeks  rec- 
ognition, as  well  as  his  works."  The  phrase  Is  worthy  of 
closer  inspection  and  analysis.  What  is  the  engineer's  kind 
of  thinking?  How  does  it  differentiate  him  from  his  fellow 
citizens:  from  lawyers,  financiers,  business  men,  merchants, 
clerks,  the  men  on  the  ttreet?  What  leads  him  to  do  his 
kind  of  thinking?  And  what  Is,  or  would  be.  the  value  of 
bringing  that  kind  of  thinking  to  >)oar  on  public  affairs? 

A  man's  habit  of  thoug;ht  is  the  product  principally  of  hl> 
environment — of  his  associations,  training  and  experience. 
Out  of  them  he  acquires  a  characteristic  viewpoint  that  de 
termines  his  activities  and  modifies  his  opinions.  From 
Them  he  gets  his  ideas  of  efhciency,  responsibility,  fitness,  in 
■•'grlty  and  reliability,  all  of  which  affect  his  usefulness  as  a 
'  itizen  as  well  as  his  worth  in  his  occupation.  Measured  by 
'his  yardstick  let  us  see  what  kind  of  thinking  we  may  ex- 
pect from  the  engineer. 

His  training  and  education  bring  him  early  Into  contact 
with  the  Inexorable  laws  of  nature  which  are  the  foundation 
of  his  l.'ter  work.  With  these  h*"  may  not  trifle  and  yet  gain 
success.  No  amount  of  brilliant  and  clever  argument  will  on- 
able  him  to  ignore  the  simplest  laws  of  physics  and  mathe- 
matics. If  he  were  not  inherently  honest  he  would  soon  be- 
come so  or  retire  as  a  failure  In  his  profession.  Facts  must 
be  faced:  materials  of  construction  must  be  used  for  pur- 
poses for  w  hich  they  are  best  fitted :  eftlclency  must  charac- 
terize the  performance  of  a  machine:  analysis  must  prevail 
Instead  of  guesswork:  tradition  must  be  abandoned  in  favor 
of  absolute  knowledge:  reason  must  prevail  and  law  must 
be  obeyed.  The  whole  prpP^ration  of  the  engineer  for  his 
professional  work  makes  him  exact,  precise,  honest,  effi- 
cient, unshackled  by  tradition,  aggressive  in  attacking  a  prob- 
lem, sound  in  analysis  and  judgment,  and  fearless  In  execu- 
tion. 

All  of  these  are  splendid  traits  and  nualities  for  citizenship 
and  government  as  well  as  engineering.  In  fact  we  are 
beginning  to  recognize  government  as  a  vast  engineering  un- 
dertaking, in  which  the  fitness  and  integrity  of  men  are 
fundamental  necessities.  By  his  training  the  engineer  will 
bring  a  broader  mind  to  bear  on  public  problems  than  will 
the  lawver.  financier  or  merchant.  He  will  select  men  with 
much  the  same  care  and  investigation  that  he  selects  mate- 
rials. He  will  demand  efficiency  and  good  management,  be- 
cause those  things  are  essential  to  successful  business,  and 
government  is  the  great  business  of  all.  He  will  excel  at  or- 
ganization and  management,  for  these  elements  are  primary 
In  his  scheme  of  things.  And  when  it  comes  to  great  public 
works  which  are  essentially  engineering  there  Is  no  argu- 
ment as  to  the  necessity  for  technical  control  and  direction. 
The  engineer's  kind  of  thinking  fits  him  for  almost  any 
position  In  our  scheme  of  government,  unless  it  be  in  the 
judiciary;  and  even  ther-3  we  have  increasing  evidence  of  the 
need  of  technical  advice.  But  certainly  in  the  executive  !t.id 
legislative  branches  of  government  the  engineer  can  find  a 
widening  field  for  his  services.  Ofticlals.  boards  and  com- 
missions are  in  growing  need  of  his  advice  and  counsel. 
Civilization  is  becoming  more  complex,  research  and  Investl- 
ition  are  bringing  to  light  things  unknown  to  the  non-tech- 
n-al  citizen,  and  government  is  demanding  wider  and  moie 
comprehensive  knowledge.  Respect  for  law  and  order,  which 
lies  at  the  very  basis  of  the  engineer's  training,  is  the  Im- 
minent need  of  the  world.  These  are  the  things  for  which 
the  engineer's  kind  of  thinking  fits  him.  and  to  which  he  can 
brine  a  new  and  valuable  force  in  his  capacity  as  a  citizen 
»nd  government  official.— Editorial  In  Chemical  and  Metal- 
httgical  Engineering. 


Graphic  Time  Study  of  Steam 
Shovel  Operation 

To  the  Editor:  The  article  in  your  August  18  issue  by  D. 
.1.  Hauer  on  a  time  stuuy  of  steam  shovel  operation  Inter- 
ested nie  very  much.  I  take  no  Issue  at  all  with  the  author, 
but  I  submit  to  you  a  graphic  time  study,  using  his  figures  on 
shovel    operation    for    the    first    hour.     With    this    form    you 


Bids  Asked  for  Shafts  for  Hudson  River  Tunnel.— Bids  will 
be  opened  Sept.  2.'?  for  sinking  two  shafts  for  the  vehicle 
tunnel  under  the  Hudson  River,   to  connect   New  York  and 
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ne.'d  no  instruments  except  your  watch  and  pencil,  and  In 
the  end  of  the  study  the  summation  o£  your  hourly  results 
is  all  that  Is  necessary  to  find  out  how  your  machine  is  doing. 

A  record  of  this  type  can  be  readily  referred  to  and  easily 
undersCDod.  and  is  applicable  to  any  time  study. 

A.  L.  SCHNEIDER. 

Downingtown.   Pa. 


Wages  of  Assistant  Engineers  and 
Draftsmen  in  Railway  Service 

To  tile  Kdilor:  In  the  August  iMh  issue  of  Engineering 
and  Contracting  appears  an  editorial,  entitled,  "The  Wage 
Increase  of  Railway  Employes  in  General  and  of  Engineers 
in  Particular."  from  which  I  quote:  "It  will  be  noted  that 
the  average  wage  of  the  10,000  assistant  engineers  and  drafts- 
ment  was  $13!(  and  has  been  increased  to  $170.  etc." 

On  iiage  174  appears  a  table  summarizing  "Wages  of  Rail- 
way Employes,"  showing  "increases  awarded  July  20th  to 
employes  of  the  railroads  of  the  country  hy  the  Railway 
Labor  Board." 

Permit  me  to  call  your  attention  to  the  fact  that  the  Rail- 
■vay  l.«ibor  Board  made  );o  award  whatever  to  assistant  en- 
gineers and  draftsmen,  but  on  that  date  awarded  increases 
to  those  grouiis  of  employes  who  were  "properly  before  the 
board"  seeking  adjustment  of  wages  and  working  conditions. 
The  men  employed  in  the  engineering  departments  of  the 
variou.^  railroads  not  appearing  before  the  board  were  nat- 
urally not  awarded  one  dollar  of  increase. 

CONSTANT  READER. 
Chicago. 


Economics  in  Engineering 
Education 

To  the  Editor:  In  your  issue  of  July  28  you  recommend 
that  engineering  students  be  taught  more  of  the  theory  of 
economics  than  they  are  ordinarily  taught  now.  Although 
1  do  not  pretend  to  know  much  about  economics,  I  do  not 
think  that  the  ordinary  course  given  to  engineering  students 
does  them  much  good.  Such  courses  are  too  dull  and  aca- 
demic to  Instill  In  the  students  a  curiosity  about  engineer- 
ing economics.  They  are  more  likely  to  stifle  what  Interest 
the  student  might  later  develop  in  the  subject:  much  as 
the  usual  high  school  English  course,  by  painful  over-an- 
alysis of,  say,  Carlyle's  essay  on  Burns,  discourages  the  stu- 
dents from  ever  wanting  to  hear  the  name  of  Carlyle  again. 

Of  course,  it  is  possible  to  find  a  teacher  possessing  the 
proper  combination  of  qualities  to  make  a  success  of  teach- 
ing economics,  but  he  probably  would  not  be  engaged  by 
the  ordinary  college  dean,  because  of  his  differences  from 
the   pedantic    type   of   instructors.     And.   once   engaged,   all 


{Si) 


250 


Engineering  and  Contracting  for  September  15,  1920. 


the  other  professors  of  the   faculty   would   insist   in   telling  R<:»lcitivp»     Mpwritc     r^-f     Mt^+ol     or«H 

him  how  to  teach  economics.    Somehow,  a  teacher  of  such  IVeidllVC     iVlCriTS     OI     iVlCiai     aHQ 

a  subject  as  economics  or  English  on  an  engineering  faculty  Wood    TlCS 
is  selected  as  fair  game  for  every  other  professor  to  dictate 

to  according  to  his  hobbies.  As  Douglas  Fairbanks  (or  A  comprehensive  report  on  substitute  crossties,  submit- 
some  such  famous  movie  star)  says,  the  boy  who  shines  his  tod  to  the  American  Railroad  Association  by  its  Commit- 
shoes  tells  him  how  to  arrange  his  scenarios.  tee  on  Ties,  has  been  made  public  recently  by  publication 
In  the  same  issue  of  Engineering  and  Contracting  you  in  Bulletin  227  cf  the  association.  An  abstract  of  the  re- 
suggested  that  engineering  students  should   be  taught  such  port  follows. 

matters  as  the  invention  of  the  slide-rule.  I  agree  with  you  For  many  years  efforts  have  been  made  to  introduce  sub- 
ihere.  Such  a  course  would  be  a  history  o!  science,  and  stitute  ties,  the  first  ties  being  made  of  metal,  then  of  con- 
would  furnish  the  student  an  outline  of  historical  perspec-  crete,  and  finally  ties  made  of  combinations  of  steel,  wood 
tive,  and  a  foundation  upon  which  to  choose  wide  reading  and  concrete.  In  Europe  steel  ties  were  introduced  very 
in  later  years.  A  course  in  the  history  of  science  is  much  early  and  a  few  types  v.-ere  rather  extensively  tried.  How- 
more  valuable  to  engineering  students  than  the  intolerably  ever,  relatively,  the  substitute  tie  has  only  had  a  limited 
drj'  study  of  "essays  on  style"  that  make  up  the  usual  course  use  and  where  it  has  been  used  to  more  than  a  limited  ex- 
In  engineering  English.  I  tried  the  substitution  at  the  Uni-  tent  it  has  been  under  special  conditions.  For  instance,  the 
verslty  of  Colorado,  where  Dean  Mile  S.  Ketchum  gave  me  more  extensive  use  in  Germany  was  due  to  a  desire  to  pro- 
a  free  hand,  and  incidentally  became  much  Interested  my-  vide  a  market  for  the  surplus  product  of  the  steel  mills. 
self  in  the  nlstory  of  science.  The  wheel  loads  and  traffic  conditions  on  European  roads 

P.  B.  M'DONALD,  are  such   that  results  obtained  are   no  criterion  as  to  what 

Assistant  Professor  of  English,  would   be  secured   under  American   traffic  and   it  is   safe  to 

_,  ,,           .  t.     ,         •   „    XT        -i'„  1,  TT^i,-o,-ou,T  conclude   that,   while   much   may   be   learned   from   European 

College  of  Englneermg,  New  ^ork  University.  ,    ..»  .^     ».     ^       ,          j       ,        ,  .,            ,  .  , 

vi^iicsc  V.I        6              o,                                         .-  experience,  no  substitute  tie  has  been  developed  there  which 

.  ew      orK.              ^ would  promise  success  in  this  country.     The  same  may  also 

be  said  as  to  the  ties  which  have  been  and  are  now  in  use 

Ut\V\t-  A/f /~v<-/^f  nr«-iir»b-   ^r\f  ^fTf^f^f  Rail-  i"   Mexico,    South   America,   Africa.   Australia    and   India,   in 

gnC  iVlOIOr    l  tuck   lOr  Olieei  IVaXl  ^j,  ^^  ^^,^.^^  countries  the  requirements  fall  short  of  those 

'yf'2CV  Track  Repairs  <"'*'  >"oa<ls   in  the   united   states   and   Canada. 

„   .,           .,  The  first  trial  of  substitute  ties  in  the  United   States,   of 

Mr.  W.  L.  Whitiock.  writing  in  the  Electric  Railway  Jour-  ^.,,5^^    ^^^    committee    has    knowledge,    was    made    in    187S. 

nal,  states  that  the  Denver  Tramway  Co.  has  been  using  a  I-  gj,,^.^   ^^^^^   ^5,,^^   ^  ^^^^^  number  of  types  have  been   tried, 

ton  Ford  Form-A-Truck  for  emergency  track  repairs  and  minor  ,^^  majority  of  which  have  been  tested  only  in  small  quan- 

track  maintenance  work  since  191G  and  has  found  this  a  very  ^.^^^^^      ^^^^^  ^^  ^j^^^^    especially   in   recent  years,  seem   to 

useful  addition  to  the  way  department  equipment.     This  truck  ,^,^^.^  j^^^^  designed  by  persons  having  slight   knowledge  of 

normally  carries  a  crew  of  two  men,  but  at  present  has  in  ^^^    fundamental    requirements   and    were   evidently   put   in 

addition  an  apprentice  track  foreman.  ^^^^^   „j    ^-^^^   solicitation   of   the   inventor   rather   than    be 

This  crew  takes  care  of  the  majority  of  emergency  track  cause  of  any  serious  purpose  on  the  part  of  the  railroad  to 

repairs  and  has  in  addition  a  regular  order  of  work  on  minor  develop  a  practical  substitute. 

track  repair  jobs.     The  emergency  work  comprises  the  usual  yhe  Steel   l-Beam  Tie.— The  only  substitute  that  has  been 

jobs   confronting   any   track   department   and   consists   of  re-  maniifaclured  on  a  commercial  scale,  and  used   extensively, 

pairing  broken  rails,  broken  culverts,  spread  track,  water  on  jp  ,!,(;  ^^tpel  tie.  of  "I"  beam  section,  of  the  Carnegie  Steel 

track,  high  paving,  switches  in  bad  order  and  items  of  simi-  c„_   approximately  1.2.50,000  having  been  put  in  steam  rail- 

lar   nature.     The  minor   track   maintenance   work  is   routine  .^vav  track,  of  which  approximately  1.200,000  have  been  used 

trackwork  covered  by  authorized  work  orders  or  instruction  on  roads  affiliated  with  the  United  States  Steel  Corporation, 

sheets  and  includes  replacing  bad  order  rails,  repairing  jointr,,  notably  on  the  Bessemer  &  Lake  Erie  R.  R.,  which  road  has 

repairing   special    work,   guard   rail   repairs,    culvert    replace-  purchased  1,142,000  steel  ties  of  this  kind, 

ments.    cleaning   track    drains,   cutting   jobs   by   use    of   oxy-  There    are    several    designs,    especially    of    the    composite 

acetylene  torch,  replacing  mate  tops,  small  paving  jobs  and  (ypg.    that   is.   of   steel   and   concrete,   and   steel   and   wood, 

other  items  of  regular  track  maintenance  work.  which    promise   to    develop    into   successful    substitutes,    but 

Experience  demonstrates  that  a  1%  or  2ton  truck  should  be  their  use  has  been  so  limited  that  definite  conclusions  can- 
purchased  to  replace  this  1-ton  truck  in  a  very  short  time.  not  be  drawn  at  this  time. 

The  following  Is  a  summary  of  the  operation  of  this  truck  The  results  obtained   with  the  steel   I-beam  tie  up  to  the 

during  December.  1919,  and  January,  1920:  present  are  covered  in  the  following  statements: 

TABLE  SHOWING  MONTHLY  RE(^ORDS  OP  MOTOR  TRUCK  '^'^''   ^*^^'  ^'^^T.  '"  "^^^   ^"""'rl  '^  ^'^  t   ^'f "?'  '"'''*!; 

December,  1919.  January,  1920:  '"^^  for  the  wood  tie  on  non-insulated  track  under  heavy  and 

Performance  data:  dense  traffic. 

L?Sirn°s'"  worked"  on  ■:;::;. •:::." ::::;. •:;:::;       It                 lol  L'°e,   surface,    and   gage   have   been   maintained   on   such 

Total  hours  worked  599                   730  track  at  reasonable  expense. 

lv*crl^ehour'sTrTo';.-;M^n.s-perda^                    HI                 VM  No   satisfactory   method   of   insulating   the   I-beam   tie   has 

Tot^J  number  man-hours  per  day  21.39                 25.17  been  developed. 

Broken''r^n"*repalr"d   31                    31  Corrosion  is  a  serious  factor  in  limiting  the  lite  of  the  tie. 

Spread  track  repaired   '.'..'.'.'.'.'.'.'.'.'.'..'.'.'.'.'..'.         8                      3  and  means  Of  protection  should  be  provided. 

ruttl?[-  Tc.ch  "iX'?" .:::::::::::::;;;:::::       11                    ?!  Because  of  the  lack  ot  definite  information  as  to  the  aver- 

Mlscellaneoub    ' '.'.'.'.'..'.'.        15                    35  age  life  of  steel  ties,  sufficient  data   are  not  available  to  make 

Total    I^                  J7^  satisfactory    comparisons    of   annual    cost    as    between    steel 

Operating  data:                      ties   and    wooden   ties. 

'^°pVecT«Vlon''"?!!°":.':".'^!"**"""."..''"^  ^^-    „7o  53.           $  72  01  Why  a  Substitute  Tie  Should  Be  Developed.-The  commit- 

Mlles  run   sns'.fl'o              5Ss'.00  tee  is  of  the  opinion  that  a  substitute  tie  should  be  devel- 

Gallonrorpaqollne  consumed ••.;:: |?'^^^^             72"^*  oped  for  the  following  reasons: 

Miles  per  eallon   7.36                 7  89  The  probabilitv  is  that  the  cost  of  wooden  ties  will  con- 

AveSle  mUes  ^  i^ :.::::. :•■•■••        ^\\\                ^\in  **""<'  t°  \r^^T^^^'^.     sufficient  timber  for  ties  is  available  at 

■  the  present  time  and  it  Is  possible  that,  with  the  more  ex- 

••He.-.vy  repairs  Includr-d  In  this  Item.  1^^^^^,   ^^^^  ^j  preservatives,  beUer  means  of  protecting  the 

The  cost  of  operation  and  maintenance  for  the  years  1918  tie    from    mechanical    wear,    and    by    reforestation,    the   rall- 

and  1919  was  as  follows:  roads   can   obtain   their  requirements   indefinitely.     It  is  be- 

TABLE  SHOWING  YEARLY  DATA  OF  MOTOR  TRUCK.  lieved  that  it  will  simply  be  a  question  of  price  as  to  whether 

1918           1S19  the  timber  available  is  converted  into  ties  or  v.hether  sub- 
Cost  per  mii<-'::::::::::::::::::: :::::::::::   $0  1422            joiiw  stitute  ties  are  used  Instead.    As  it  is  probable  that  a  sat- 

Gallons  gaEollne  consumed  829                      697  igfactory    substitute    tie    will    be    the    result    of    progressive 

Total  ^os't^^r^Jea/ ::::::::::::::: :::::::::    s-ool              H.mM  development,    rather    than    instantaneous    design,    and    that 
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such    development    will    require    a    considerable     period     of 
years,  during  which  time  th.>  supply  of  timber  will  probabl}- 
decrease,   the   railroads   should   take   a   more   active   part    in 
the  design   and   development   of  substitute  ties. 
iCfforts  to  lower  the  cost  of  maintaining  track  by  reducing 

•  amount  of  labor  required. 

Conclusions   of  Committee. — No  substitute   tie  has   as   yet 

•  u  developed  which  can  be  recommended   for  general  use 
high  speed  insulated  track. 

The   development    of   substitute   ties    should    be   taken   up 

the    railroads    with    a    view   of   conserving   the   available 

iiber  supply — of  producing  a  track  structure  of  longer  life 

which  may  be  maintained  with  less  labor. 

Any  statements   made   to  urge  the   introduction   of  a   sub- 

tute  tie  on  the  claim  that  safe  truck  cannot  be  maintained 

ith  wooden   ties,  such  us   will  be  available   for  some  time 

•■'    come,   are   without   fcundation    and    are    contrary    to    the 

(facts. 
History  of  Substitute  Ties.— It  is  probably  not  generally 
known,  even  among  railroad  engineers,  that  attempts  to  pro- 
due  satisfactory  ties  of  metal  date  back  over  CO  years.  A 
great  many  forms  of  substitute  ties  have  been  brought  out, 
not  only  in  foreign  countries,  where  suitable  tie  timber  has 
been  less  plentilul,  but  also  in  the  United  States. 

The  fact  that  no  substitute  tie  has  yet  been  developed 
which  can  compete,  under  ordinary  conditions,  on  the  total 
annua!  cost  basis,  with  wooden  ties  has  tended  to  make 
the  whole  subject  of  little  more  than  academic  interest  to 
railroad  managers.  Also  the  limitations  under  which  rail- 
road managements  have  been  put,  by  reason  of  insufficient 
Income,  have  made  it  largely  impossible  to  consider  such 
problems  as  the  possible  future  failure  of  the  timber  sup- 
ply and  means  to  defer  or  overcome  it.  With  a  few  notable 
exceptions,  the  railroad  engineering  departments  in  receht 
years  have  had  to  be  content  with  seeing  that  each  test  was 
made  under  the  most  severe  conditions  as  to  traffic,  and, 
with  certain  exceptions,  there  is  little  evidence  of  effort  to 
develop  a  rational  substitute  tie 

This  attitude  is  no  doubt  partly  due  to  the  fact  that  a 
number  of  substitute  ties  have  been  handled  by  promoters 
In  such  a  way  as  to  at  least  give  good  reason  for  the  idea 
that  the  companies  backing  them  are  more  interested  in 
selling  stock  than  ties.  It  has  been  the  expei^nce  that  a 
number  of  substitute  ties  while  under  trial  for  the  first  6 
or  8  years  have  given  great  promise  of  meeting  the  require- 
ments, and  have  been  verj-  highly  spoken  of  by  those  inter- 
ested in  them,  only  to  fail  and  require  complete  removal 
from  the  track  in  less  than  10  or  12  years,  or  in  less  than 
,    the  average  life  of  properly  treated  wooden  ties. 

Future  Supply  of  Tie  Timber.— The  standing  timber  in  the 
United  States  totals  .".000  billion  board  feet.     It  Is  being  cut 
at  the  rate  of  100  billion  board  feet  per  year.     It  is  grow- 
ing at  the  rate  of  35  billion  board  feet  per  year.     It  is  being 
destroyed    by  fire,   insects,  decay   and   waste   at   the   rate   of 
35   billion   board   feet   per  year.     Thus   the   growth  and   the 
destruction  counterbalance  each  other.     Therefore,  30  years 
Is  the  extent  of  the  supply,  if  the  assumption  is  maintained 
that  consumption  will  continue  at  the  rate  of  100  billion  and 
t ruction  at  the  rate  of  35  billion.     The  decline  in  the  con- 
•nption  of  sawed  lumber  from  45  to  35  billion  during  the 
past   15  years   is   a   permanent   tendency   marking   the   usual 
industrial  development   from   free,   wasteful   use  of  a  plenti- 
|ful,    cheap     commodity  to  a  conservative  utilization  as  that 
Commodity  Increases  in   value   through  being  less  available. 
■Consequently,  less  than  100  billion   board  feet  will   be  used 
^n   the    future.      The    unaided    natural    growth    of    35    billion 
board    feet    will    be   increased    because    forest   products   will 
become   worth   the   cost  of   growing   them.     The  destruction 
by   fire  will   be   reduced   from   the   present    10   billion   board 
teet   bec.iuse  the   consequent   financial   loss   will   not   be  tol- 
erated.     These    factors    will    make    the    present    supply    and 
the  new  growth  last  at  least  50  years. 

Cross-Tie  Supply  and  Consumption. — Cross-ties  constitute 
lesj  than  5  billion  board  feet  per  year  of  the  United  States 
forest  consumption.  They  can  be  made  from  every  kind  of 
tree  represented  in  the  estimates  of  standing  timber.  Con- 
sequently, wood  for  cross-ties  will  be  available  as  long  as 
It  can  be  purchased.  Since  woods  of  certain  kinds  and  sizes 
win  not  be  available  in  satlsfacton.-  quantities  and  qualities 
for  certain  other  purposes  before  they  cease  to  be  unavail- 


able for  cross-ties,  it  is  a  safe  a.ssumption  that  wooden  cross- 
ties  can  be  had  for  well  over  50  years. 

The  general  figures  for  the  United  States  do  not,  of  course, 
represent  conditions  everywhere  In  the  country.  Nearly 
one-half  of  the  timber  is  In  the  Pacific  Northwest.  About 
ono-quarter  is  In  the  South  Atlantic  and  Gulf  States,  so  lo 
cally,  the  cross-tie  supply  situation  of  a  railroad  may'  be  un- 
satisfactory. A  railroad  cannot  move  to  the  source  of  its 
wood  supply,  as  may  be  done  by  a  manufactory.  Conse- 
quently some  railroads  which  began  operations  in  a  for- 
ested territory  have  had  to  go  as  far  for  some  of  their  ties 
as  railroads  which  operate  through  the  prairie  areas.  This 
has  resulted  In  ties  grown  in  Florida  being  used  in  Maine 
and  ties  from  Texas  going  to  California.  Under  the  special 
stress  of  war  conditions  ties  from  Washington  and  Oregon 
have  been  shipped  by  rull  and  wat'3r  to  New  York  and  Penn- 
sylvania. 

Railroads  have  gone  long  distances  for  ties  because  they 
considered  their  local  supplies  insufflcienf.  Seldom  have 
they  pushed  local  production  to  the  utmost.  Through  pref- 
erences for  particular  woods  they  have  ignored  other  possi- 
ble kinds. 

An  example  of  what  can  be  done  in  developing  local  pro- 
duction is  given  in  the  Eastern  Region  (U.S.R.A.)  figures 
for  1918  and  1919,  when  3,798,350  ties  were  increased  to 
8,485,800,  or  150  per  cent  on  a  group  of  45  railroads  which 
had   previously  assumed  that   their  limit   had   been   reached. 

Woods  which  are  in  special  demand  are  the  first  to  be- 
come scarce,  as,  for  example,  white  pine  and  black  wal- 
nut. At  present  white  oak  is  so  much  in  demand  that  the 
supply  is  diminishing  at  a  rate  which  promises  a  decided 
shortage  of  such  ties  within  a  short  time.  It  is  because 
some  railroads  persist  in  preferring  certain  woods  that  are 
becoming  scarce  to  the  exclusion  of  others  that  color  Is  lent 
to  the  tale  that  cross-ties  are  not  to  be  had. 

If  only  woods  which  wear  best  or  last  longest  or  which 
combine  these  qualities  were  used  as  cross-ties,  the  supply 
would  not  be  sufficient  for  the  demands  of  even  the  Imme- 
diate future  and  substitute  materials  would  be  a  pressing 
need. 

A  full  utilization  of  the  available  supply  of  timber  will 
provide  sufficient  cross-ties  for  at  least  50  years,  since  none 
of  the  kinds  of  wood  included  in  the  estimate  of  supply  are 
unsuited  for  use  as  cross-ties. 

Conservation  of  Ties. — Fortunately,  wood  has  been  chem- 
ically treated  so  as  to  enable  it  to  last  longer  than  It  has 
been  possible  to  protect  it  from  mechanical  destruction, 
which  is  now  the  limiting  feature  of  treated  tie  life.  The 
protection  against  mechanical  wear  has  contributed  con- 
siderably to  the  average  life  of  untreated  ties.  The  further 
developroent  of  this  protection  will  add  additional  life  to 
treated  ties.  This  makes  of  every  piece  of  woodland  in  the 
country  a  potential  source  of  tie  supply,  which  fact  means 
a  practically  universal  distribution  of  this  essential  part  of 
railroad  track  structure. 

The  untreated  ties  put  in  the  tracks  of  United  States  rail- 
roads average  about  7  or  8  years  In  service.  Under  methods 
of  treatment  and  protection  now  in  use.  these  ties  will  give 
about  15  years'  service.  It  the  100  million  untreated  ties 
used  per  year  were  thus  conserved,  the  lessened  consump- 
tion of  2  billion  board  feet  of  timber  annually  would  con- 
tribute appreciably  to  reducing  the  drain  on  the  forest  re- 
sources of  this  country. 

It  Is  evident  that  instead  of  concerning  themselves  over 
the  supply  of  ties,  the  railroads  through  wise  handling  should 
conserve  those  they  use. 

Some  Fundamentals  Regarding  Substitute  Tie  Design. — 
The  Tie  Committee  in  its  investigation  of  various  substitute 
ties  has  been  Impressed  with  the  fact  that  many  of  them 
violate  fundamental  principles  of  track  construction  or 
maintenance.  The  experience  with  substitute  ties,  so  far 
recorded,  indicates  the  following  features  as  being  produc- 
tive of  failure: 

(1)  Lack  of  efficient  protection  against  corrosion. 

(2)  Failure  of  rail   fastenings. 

(3)  Failure  of  insulation. 

(4)  Loss  of  beam  strength  due  to  weakening  tie  in  vicin- 
ity of  rail  to  accommodate  rail  fastening  features. 

(5)  Use  of  sharp  interior  angles  or  square  holes,  from 
which  cracks  are  developed. 
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(6)  L.ack   of   protection    against    derailed    wheels. 

(7)  Design  of  base  of  tie  such  as  to  render  tamping  diffi- 
cult or  impossible  and  such  as  to  malie  maintenance  of 
proper  surface   ot   track    impracticable. 

(S)  Design  ol  tie  such  that  track  will  not  hold  line,  or 
such  as  to   make  lining  of  track   impracticable. 

(9)  Lack  of  beam  strength  causing  breakage  on  yielding 
roadbed. 

(10)  Lack  of  protection  from  abrasion  from  ballast  in  con- 
crete ties. 

It   is   believed   that   any   track   supported   on   tics    will   not 
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Life  of  Tie  in  Years. 

Plats  A. 

remain  permanently  to  gage,  surface  and  line  and  that  the 
labor  operations  necessary  to  restore  it  to  gage,  surface  and 
line  will  have  to  be  performed  with  more  or  less  frequency. 
Therefore,  any  substitute  tie  should  be  designed  as  far  as 
practicable  to 

(a)  Resist  the  forces  tending  to  disturb  gage,  surface  and 
line,  and 

(b)  Lend  itself  readily  to  the  labor  operations  necessary 
to  restore  the  track   to  its  original   position. 

It  is  recognized  that  no  tie  can  completely  meet  these 
requirements  and  that  the  most  that  can  be  expected  is  a 
compromise. 

The  fastenings,  in  addition  to  being  of  sufficient  strength 
to  resist  the  stresses  produced  by  traffic,  should  be  of  such 
design  that  without  taking  the  tie  from  the  track  and  with- 
out change  to  the  holes  or  fixed  bqlts  or  projections  in  the 
He,  a  reasonable  change  of  width  or  base  of  rail  or  variation 
ol  gage  may  be  made.  The  fastenings  should  provide  a 
freeway  between  the  base  of  rail  and  lip  of  the  fastening. 

If  the  tie  Is  so  designed  that  it  is  essentially  one  support 
nnder  each  rail  united  bv  a  transverse  member  to  hold  gage, 
this  transverse  piece  must  be  of  sufficient  strength  to  main- 
tain gage  under  all  conditions. 

The  tie  should  have  sufficient  strength  as  a  beam  to  sup- 
port the  loads  imposed  without  undue  deflection,  so  that  the 
load  may  be  distributed  properly  over  the  tamped  bed. 

The  shape  of  the  base  of  the  tie  must  be  such  that  it  will 
not  cut  Into  or  destroy  the  tamped  bed.  And  further,  it 
must  be  possible  to  readily  tamp  the  ballast  under  the  tie. 


The  tie  should  be  of  such  shape  that  it  will  not  only  re- 
sist the  tendency  of  track  to  get  out  of  line,  but  also  permit 
the  track  to  be  thrown  back  to  line. 

Ties  clamped  in  pairs  or  which  enclose  considerable 
amounts  of  ballast  between  their  several  parts  to  such  ex- 
tent that  the  ballast  must  be  removed  before  the  track  is 
lined,  would  add  a  material  burden  to  the  labor  necessary 
to  line  track. 

Pro.iections  on  the  base  of  the  tie  that  project  into  the 
ballast  would  make  necessary  throwing  the  track  out  of  sur- 
face before  same  can  be  lined.  Such  a  design  would  so  in- 
teriere  with  lining  track  as  to  make  it  impossible. 

The  end  ot  the  tie  should  be  of  such  shape  that  the  bal- 
last beyond  the  end  would  ofter  resistance  to  the  lateral 
movement  of  the  track. 

In  addition  to  the  above  the  following  features  should  be 
provided  for: 

(c)  Insulation  or  the  possibility  of  insulation  without  a 
material  change  in  the  tie  proper  should   be  provided. 

(d)  The  fastenings  should  be  such  as  to  offer  as  little  ob- 
struction to  derailed  wheels  as  possible.  They  should  per- 
mit the  changing  of  a  defective  rail  or  the  renewal  of  rails 
with  ease,  and  should  be  of  such  character  that  they  can 
be  replaced  if  broken  or  defective  without  disturbing  the  tie. 

(e)  The  tie  should  be  of  such  design  as  to  be  able  to  stand 
a  reasonable  amount  of  punishment   from  derailed  cars. 

Relative  Costs  of  Substitute  Ties  and  Wooden  Ties. — The 
subject   of   relative   costs   between    wood   and   substitute   ties 
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Life  of  tie  in  years 

Plate    B. 

must  of  necessity  be  limited  to  the  application  of  known 
costs  lor  comparison. 

A  preliminary  survey  of  available  data  at  once  indicates 
that  there  is  very  little  information  as  to  the  present  day 
cost  ol  substitute  ties. 

Therefore,  it  has  been  necessary,  in  preparing  diagrams, 
to  first  establish  cost  curves  of  wood  ties  over  a  period  of 
years,  assuming  a  certain  average  life  for  untreated  ties 
and  another  for  treated  ties.  The  various  items  of  cost  en- 
tering into  these  curves  are  merely  assumed  for  the  purpose 
of  illustration. 

It  is  conceded  that  these  costs  vary  in  different  parts  ol 
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the   country    due    to    varying    factors,    lor   txumiiK-^-klud    ol 

wood,   length  of  haul.  etc.     The  costs   used   are  thought   to 

be  nearly   ;he  average. 
Inasmuch   as    known   costs  of  substitute  ties   are  unavall- 

tble.  a  comparison  has  been  ^made  by  using  a  unit  cost   In 

place  as  compared  to  wood  lies  in  place. 
No  effort   has   been    made   to  show    the   comparative   effect 

of  the  cost  of  maintaining  track  wli.Te  substitute  ties  are 
ed  as  against  wood  ties  under  similar  conditions. 
I'late  A  shows  actual  expenditures  for  any  given  period, 
•  •  untreated  tie.  with  life  of  y  years;  the  treated  tie,  with 
••'  of  IS  years;  and  substitute  ties,  ranging  In  (Irst  cost 
■  m  J3  to  $6,  by  50c  intervals,  with  Indellnlte  life;  the 
rves  being  carried  o-it  to  36  years.  The  chart  Is  made 
<  on  a  basis  of  5  per  cent  Interest,  compounded  annually 
In  Plate  R  the  curve.?  for  substitute  ties  are  the  same  as 
.ite  "A,"  and  are  shov.n  in  dotted  lines.  Curves  for 
■  uted  and  untreated  wood  ties  (solid  lines)  show  annuity 
ilue  rather  than  actual  e.vpenditure  at  any  given  period. 
.••se  curves  ai;e  ralculuted  from  expenditures  at  renewal 
viods,  as  determined  on  Plate  "A." 
!'late  "A"'  merely  reflects  the  basic  information  by  which 

the  curves  on  Plate  "B"  lor  treated  and' untreated  wood  ties 

ve  been  determined      Plate  "H"'  will  thus  show  that  a  sub- 

'ute  tie.  having  n   certain  unit  cost  in  place,  must  last  a 

rtain  number  of  years  to  become  as  economical  as  a  good 

for  example — a  substitute  tie  costing  $3.50  in  place  must 

t  at   least  23  years  and  4  months  to  be  as  economical  ae 

untreated  wood  tie  costing  %2  In  place  with  9  years'  life 

!   must  last  33  years  to  compare  with  a  treated  tie  cost- 

-■  $2.50  in  place  and  having  IS  years'  life. 

The  cost  of  treated  and   untreated   wood   ties   in   place  in 

these  diagrams  is  based  on  the  following  assumed  data: 

rXTRE.XTED  TIE. 

It.  ii:  First  Insertion.  Second  inst-rtlon. 

fnlr.at-l   t.  S0.T5  $0.75 

i   tif    l>I:it.r  At 

<  ■  -k-  V  .05  .05 

.to  .40 

$1.65  $1.20 

Trarmportalion    ..  .35  .35 

Tot.Ti  i:.oo  /        $i.r>5 

TREATED    TIE. 

Tr^.it.M]    tie    J1.25 

2  tl<-    plate* .45 

4  .-Tik.-'    .or. 

Lal'ir  .40 

$2.15 
Transportation    .35 

ft         Total     $L'.5» 

K   The  transportation  costs  given  above  are  based  on  an  aver- 
«ge  haul  of  700  miles  at  o  mills  per  ton  mile. 


Railroad   Grade  Crossing 
Elimination* 

SA.Ml  hi,  T.    W.-VU.NKU, 
Chlif  Kn-ilniMT.   I'hllHd.  i|ihl.i  &  Ittaillns  Ry. 

Let  us  a.-isume  that  u  railroad  is  constructed  through  a 
community  which  Is  more  or  less  sprasely  settled.  After  its 
completion  the  improvement  of  the  surrounding  country, 
with  Its' villages  and  towns,  call  for  development  along  the 
line.  Additional  highways,  as  the  necessary  arteries  of 
traffic  are  constructed  to  care  for  changed  conditions  and 
in  many  cases  are  forceil  to  cross  the  line  of  the  railroad  at 
tjie  same  level  as  the  tracks,  making  what  Is  technically 
known  as  a  "grade  crossing."  Many  of  this  type  of  cross- 
ings were  probably  formed  when  the  railroad  was  located 
by  lt«  crossing  the  then  existing  highways.  We  have  thus 
in  either  case  the  creation  of  a  condition  which  Is  bad  and 
which  becomes  worse  as  the  tratfic  on  either  the  railroad 
or  the  highway,  or  both,  increases.  Not  only  Is  it  a  danger- 
ous condition,  but.  occurring  when  tralMc  Is  heavy  on  both 
railroad  and  highway,  may  become  extremely  objectionable 
on  ac'-ount  of  dcla\s  to  trafllc  on  the  highway. 

The  present  discussion  does  not  cover  those  conditions 
which  occur  when  one  railroad  crosses  another  at  grade.   This 
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I.  C.  C.  Railway  Valuations.  In  considering  the  recent  rate 
ease  the  Interstate  Commerce  Commission  obtained  a  sum- 
mary of  the  work  of  its  valuation  commission.  This  sum- 
maiT  prepared  by  the  commission's  own  engineers  indicates 
that  for  fifty  railroad  systems  with  an  aggregate  mileage  of 
51.S53  miles  the  cost  of  reproduction  new.  based  on  1914  fig- 
nres.  would  be  $3,203.T8i,543.  while  the  book  value  of  these 
arrording  to  the  property  accounts  of  the  companies,  aggre- 
gates $3. la"! .275.156.  Reproduction  costs  exceed  book  value 
by  1  per  cent,  and  outstanding  securities  are  something  less 
than  the  book  values.  Ot  the  total  reproduction  costs  as  cal- 
cnlati^d  91  per  cent  represented  canstruction  and  only  10  per 
tent  land. 

Kor  the  ten  largest  roads  in  ths  list  of  fifty  covered  by  the 
r.port  the  comparison  between  the  railroad  property  ac 
toants  and  the  engineer's  reports  was  as  follows: 

Govf  rnmi^nt'i* 
R.T'.lroad  report  of  cost 

property  of  r  -produr- 

Invstmc-nt  tiop    Inrlud- 

account  Ins  <-ost    of 

inn<1 

ff?tt    Northern     j^;.,-  ..,,..,,- 

^Icai.,.     Rook    Island    &    Pariftc 

^•w   York.   .Vew   Haven   &   Hartford.    '. 

w>ston    Sr   v. line ; 

C-.  C.   r     &   St.    I^uis '.    . 

OrjRoi.-Washlngton   R.  R    &  Nav r 

MHin  .  St    Paul  &  Saalt  Ste.  Marie...    11 

Or»snn   Short    IJn£ , .  r 

Chlcaer.  &  Fastern  Illinois '. '.      :- 

Central    of    GeorKia ; (.z.""      :■  .l^•":'ll^ 
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Fig.  1— Sketch  Showing  Methods  of  Eliminating  Grade  Crossings, 
type  Of  crossing,  while  dangerous,  is  more  readily  taken 
care  of  by  carefully-designed  electrical  and  mechanical  ap- 
paratus known  as  interlocking  signals,  and  the  danger  is 
reduced  to  a  minimum. 

\Mien  railroads  were  con.«tructed  .  many  years  ago  they 
crossed  most  of  the  exi.sting  highways  at  grade.  Any  other 
method  In  those  days  would  have  been  impracticable  on  ac- 
count of  the  coat  of  building  under  or  over  them,  and  in 
many  cases,  If  the  crossing  had  been  required  to  have  been 
eliminated  at  that  time  would  have  resulted  In  the  abandon- 
ment of  the  construction  of  the  railroad  on  account  of  the 
difficulty  of  obtaining  the  necessary  funds.  In  many  cases 
also  where  new  highways  were  opened  over  the  railroad 
at  grade  their  ron.struction  In  any  other  manner  would  have 
been   prohibitive  for  the  same  reason. 

At  the  present  time  the  situation  Is  changed  over  prac- 
tically the  entire  country:  no  new  railroad  or  highway  can 
cross  the  other  at  grade.  Existing  laws  provide  against 
such  construction  In  most  places.  Such  laws  are  proper 
and  advisable  in  every  way. 

Our  problem  Is,  "How  are  we  to  get  rid  of  the  old    grade 

'Fron;  a  J.  A.  Aldrcd  k-cture  at  Johns  Hopkins  University. 
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crossings'  that  are  in  existence?  Wiiat  are  the  methods  by 
which  we  can  accompli.sk  the  desired  end  in  the  best  man- 
ner?" 

The  Problem  in  Detail. — The  engineering  problems  re- 
quired in  such  construction  call  for  a  high  grade  of  engi- 
neering skill,  and  cover  among  others  the  following  special- 
ties of  the  art  of  engineering: 

Construction  and  location  of  railroads  and  highways. 

Railroad  and   highway  bridges. 

Sewerage  and   drainage   problems. 

Construction  of  retaining  walls,  etc. 

In  involved  problems,  the  reconstruction  of  railroad  yards, 
passenger  and  freight  stations,  locomotive  and  car  facilities, 
which  may  be  affected  b\   the  changed  conditions. 

Changes   in   the   industrial   connections   with    the   railroad. 

Electrical  and  mechanical  engineering  problems.  light- 
ing, duct  work,  power  houses,  etc. 

In  a  general  way  there  are  six  methods  by  which  a  "gi-ade 
crossing"  may  be  eliminated: 

1.  Raising  the  highway  over  the  railroad. 

2.  Lowering  the  highway  under  the  railroad. 

3.  Lowering  the  highway  and  raising  the  railroad. 

4.  Raising  the  highway  and  lowering  the  railroad. 

5.  Raising  the  railroad  over  the  highway. 

•;.     Lowering  the  railroad  under  the  highway. 

These  methods  are  shown  in  a  diagrammatic  manner  in 
Fig.  1. 

Which  of  these  is  to  be  used  depends  entirely  upon  the 
local  conditions  in  each  case.  The  relative  importance  of 
the  railroad  and  highway,  together  with  the  question  of  cost, 
are  the  usual  deciding  factors.  The  latter  is  of  great  im- 
portance, as  niither  the  railroad  nor  the  community  derives 
any  financial  benefit  from  the  expenditure. 

The  problem  is  further  complicated  when  a  number  of 
crossings  are  located  so  close  together  that  they  must  all 
be  treated  at  the  same  time.  Nothing  but  the  mO«t  careful 
engineering  studies  and  estimates  of  cost  will  determine 
which  is  the  best  for  any  particular  case. 

Experience  shows  that  the  greatest  costs  will  be  indi- 
cated when  the  highways  are  to  be  carried  over  the  rail- 
road. In  this  case  a  clearance  of  at  least  22  ft.  is  required 
over  the  railroad  tracks,  plus  a  depth  of  about  4  ft.  for  the 
bridge,  making  a  total  of  about  26  ft.  for  the  change.  If 
the  railroad  crosses  the  highway  a  clearance  of  14  ft.  over 
the  highway,  plus  a  depth  of  about  4  ft.  for  the  floor  of  the 
bridge,  makes  a  total  of  about  16  ft.  The  difference  of  8 
ft.  between  these  two  cases  represents  a  large  expenditure 
of  money. 

WTien  the  territory  adjoining  the  railroad  is  built  up  with 
expen.=ive  properties  the  damage  to  the  properties  caused  by 
any  change  In  the  elevations  of  the  highway  may  be  great 
and  must  be  considered  as  part  of  the  cost  of  the  scheme. 
Sometimes  also  the  change  in  the  level  of  the  railroad  may 
be  very  serious  where  it  involves  the  reconstruction  of  rafl- 
road  yards,  stations  and  other  facilities. 

Again  the  depression  of  either  railroad  or  highway  may 
Involve  troublesome  and  expensive  problems  by  the  crea- 
tion of  a  hole  which  It  may  be  difficult  to  drain.  This  is 
specially  true  in  level  country. 

Frequently  in  built-up  territory,  as  In  a  city,  the  depres- 
sion of  the  track?  of  the  railroad  may  offer  the  most  aesthe- 
tic solution  of  the  problem  from  the  standpoint  of  the  city, 
as  It  allows  the  elevation  of  the  streets  to  remain  unchanged. 
.\n  elevated  structure  never  presents  a  very  pleasing  effect. 

As  between  a  complete  elevation  of  the  railroad  and  a 
complete  depression  of  the  same,  we  have  facing  us  the 
question  of  cost.  In  two  large  problems  in  the  same  city 
involving  very  similar  conditions  the  relative  expenditures 
expressed  in  costs  per  mile  of  the  railroad  were  as  follows: 

r>.>ii'f-oior    of   ftip   rniiroTd j^.Ton.nnn 

Blevatiin    nf    thf    railroatl 1.S91.900 

Leqislation. —  A  whole  volume  might  be  written  on  the 
question  of  existing  State  legislation  regarding  the  question 
of  "grade  crossing  elimination."  It  must  serve  our  purpose 
for  the  present  discussion  to  say  that  existing  legislation 
provides  about  as  many  varieties  of  the  division  of  the 
costs  of  grade-crossing  elimination  as  there  are  varieties 
In  engineering  solution.  In  some  states  the  laws  require 
practically  the  entire  cost  to  be  borne  by  the  railroad;  none 
of  them  place  the  whole  cost  on  the  community.  Between 
these  two  we  have  a  great  variety  In  practice  as  to  how  the 
cost  of  the  work  Is  to  be  divided  between  the  railroad,  the 


state,  the  county  and  the  township.  In  quite  a  number  of 
instances  the  practice  is  divided  about  equally  between  the 
railroad  and  the  community,  the  percentages  varying  in  the 
state,  county  and  township.  Most  of  these  latter  cases  are 
where  the  blame — if  it  can  be  so  called — for  the  original  cre- 
ation of  the  crossing  is  fairly  divided  between  the  railroad 
and  the  community. 

Financing  Grade  Crossing  Separation. — A  railroad  cannot 
go  out  into  the  market  and  borrow  money  tor  a  project  which 
will  not  show  a  return  on  the  investment;  therefore,  it  is 
usually  compelled  to  provide  the  money  for  such  improve- 
ments from  funds  derived  from  operating  returns.  Much  as 
the  railroads  would  like  to  proceed  diligently  in  the  prosecu- 
tion of  such  work,  they  are  forced  to  go  slowly  on  account  of 
the  difficulty  of  obtaining  the  necessary  funds.  Municipali- 
ties are  able  to  borrow  on  bonds  for  such  purposes,  but 
must  be  borne  in  mind  that  the  cost  thereof  is  spread  ovei 
the  entire  territory  covered  by  the  taxable  power  which  bo: 
rows  the  money. 

For  the  above  reasons  it  is  advisable  that  all  existing  grade 
crossings  should  be  classified  in  order  of  their  importance, 
which  is  generally  based  on  the  combined  traffic  on  both  rail- 
road and  highway,  although  peculiar  dangerous  local  condi- 
tions may  have  much  weight.  For  instance,  we  might  divide 
them  into  three  classes  and  number  them  "A,"  "B,"  "C."  U 
this  were  done  it  would  be  good  policy  not  to  proceed  with 
the  elimination  of  any  crossing  in  Class  "B"  until  all  In  Class 
"A"  had  received  attention.  This  would  prevent  any  com- 
paratively unimportant  crossing  being  taken  up  out  of  place. 

Maintenance  of  Travel  During  Construction. — It  Is  quite 
evident  that  one  of  the  serious  problems  arising  in  the  prac 
tical  application  of  work  of  this  kind  is  the  manner  in  which 
(a)  the  traffic  on  the  railroad  is  maintained  during  construc- 
tion, (b)  the  traffic  on  the  highway  is  kept  open. 

As  in  the  general  problem,  this  detail  is  one  that  depend: 
entirely  upon  local  conditions,  and  has  to  be  solved  for  eac! 
special  case.  Whatever  method  is  decided  upon  is  sure  t 
result  in  some  inconvenience  to  both  railroad  and  highwa 
traffic  during  construction.  It  may  mean  handling  traffic  on 
half  of  a  highway  or  on  a  single  track  of  a  double-track  rail- 
road. Sometimes  it  is  possible  to  detour  both  kinds  of  traf- 
fic, but  this  is  rare.  Generally  it  is  very  difficult  to  change 
the  grade  of  a  highway  and  maintain  traffic.  It  is  only  in 
rare  cases  where  traffic  is  maintained  on  half  of  a  highway. 
Restricted  traffic  on  a  railroad  is  usually  easier  to  care  for  In 
a  physical  manner,  but  the  delays  to  traffic  are  serious.  In 
case  the  highway  is  a  city  street,  the  work  involved  Is  very 
complicated,  as  it  involvi^s  the  care  and  moving  of  all  under- 
ground structures,  as  conduits,  sewers,  water  and  gas  pipes 
and  their  house  connections,  so  that  the  whole  bed  of  the 
street  is  practically  torn  to  pieces.  While  all  this  Is  being 
done  it  is  very  difficult  to  maintain  travel. 

Some  method  has.  however,  to  be  found  in  each  case  to 
take  care  of  both  kinds  of  traffic  during  construction,  and  the 
sim.plest  and  cherpost  is  always  the  best. 

Aesthetic  Considerations. — Particularly  in  cities  and  in 
suburban  sections  the  question  of  a  pleasing  looking  struc- 
ture is  of  importance.  There  is  probably  no  type  of  engineer- 
ing work  which  is  harder  to  treat  aesthetically  than  the 
structures  required  in  the  elimination  of  grade  crossings. 
This  means  that  the  engineer  should  do  his  best  consistent 
with  economy. 

If  there  happens  to  be  sufficient  headroom,  no  form  of 
structure  is  more  pleasing  to  the  eye  than  an  arch,  and  It 
should  be  used  not  only  for  its  pleasing  appearance,  but  also 
for  Its  low  cost  of  maintenance.  Generally,  however,  some 
type  of  girder  construction  becomes  necessary  in  order  to 
utilize  every  inch  of  headroom.  When  this  is  the  case  It  is 
advisable  to  place  as  many  supports  in  the  highway  as  Is  pos- 
.<;ible  so  as  to  reduce  the  length  of  the  span  and  the  conse- 
quently greater  denth  of  the  girders.  This  is  also  of  prime 
impor'ance  from  the  safety  standpoint  of  the  railroad,  as  It 
prevents  girders  nrofectinii;  nlin-  e  thp  tons  of  the  rails,  form 
ing  dangerous  obstructions  to  the  trainmen. 

Columns  on  the  curb  lines  and  in  the  center  of  the  drive- 
ways will  generally  accomplish  this,  and  the  objections  held 
at  one  time  to  the  division  of  a  driveway  by  a  line  of  columns 
,Tre  fast  disappearing,  as  such  construction  serves  to  sepa- 
rate vehicle  traffic  and  keep  it  on  the  proper  side  of  the  hlgh- 
wav.  The  lower  the  denth  of  the  girders  over  a  highway  the 
more  pleasing  looking  is  the  structure. 
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Sluicing  Methods  for  Core  of 

Hydraulic  Fill  Dam  at 

Huffman,  O. 

In  constructing  the     hydraulic  till  d<tins  of  the  Mtanil  Con- 

t^rvam  y  District  the  rule  adopted  as  a  safe  mean  Is  to  make 

the  core  thickness  at  any  point  In  the  dam  equal  to  the  dls- 

Unce  from  that  point  to  the  dam  crest      This  makes  the  core 

■■'   the   base  not   more   than   one-flfth  of   the  dam   thickness. 

•  borrow  pits,   from  which  the  materials  are  obtained  to 

'd   the  dams,   ought   to  contain   a   ratio  of   flne   materials 

iiing  the  core,  to  sand  and  gravel,  forming  the  shoulders, 

:it  the  above  ratio.     Otherwise  an  excess,  either  of  flne  or 

irse,   must   be  thrown  away   after  being  excavated,   Involv- 

■  an  addition  to  the  expense  of  the  work.     If  a  borrow  pit 

ks  either  fine  or  coarse,  the  lack  must  if  possible  be  sup- 

P  i.'d  by  opening  another  pit  containing  a  proper  proportion 

tv  rorrect  the  ililliculty. 

u  the  Conservancy  dams,  preliminary  explorations  were 
!e.  by  means  of  borings  and  test  pits,  to  determine  the 
ling  of  the  materials,  and   best  locations  for  the  borrow 

-  to   be  opened.     In    most   Instances   a   favorable   grading 

-  obtainable.  At  Huffman,  however,  the  preliminary  ex- 
rations  showed  that  on  the  valley  bottom  just  above  the 
nsite,  the  most  economical  location  from  other  consider- 
■  ns.  there  might  be  a  lack  of  "fines,"  and  the  grading  of 

material  deposited  in  the  dam.  when  this  borrow  pit  was 

ned  and  construction  was  begun,  bore  out  the  probability. 

•   gravel  retaining  embankments  rose  at  a  normal  rate,  but 

core  did  not.     The  core  pool,  kept  at  normal  width,  de- 

ited  so  little  silt  along  its  sides,  which  are  formed  by  the 

'I  and  gravel  retalnint  embankments,  that  it  was  unable 

^eep  itself  water-tight.     The  water  seeped  away  through 

embankments  at  the  rate  of  about  6,000  gal.  per  minute. 

Hiring  almost  the  entire  capacity  of  a  15-ln.  dredge  pump 

ply  to  counteract  the  leakage  and  keep  the  pool  level  at 

proper  point.     This  was  of  course  a  certain  symptom  in- 

...ating  the  lack  of  sufPcient  fine  material  in  the  borrow  pit 

to  build  up  a  proper  width  of  core.     How  this  difficulty  was 

-^vTconie  is  told  in  the  August  Miami  Conservancy  Bulletin 

!i  which  the  matter  in  this  article  is  taken. 

Several  methods  of  remedying  the  diftioulty  were  proposed 

One  was  to  dig  to  a  less  depth  in  the  borrow  pit.     The  upper 

layer  of  the  valley  floor  material,  only  a  few  feet  thick,  con- 

Ulns  a  much  larger  percentage  of  clay  than  the  layers  below. 

adjusting   the   depth   of   digging,    the    material   could    be 

n   the  required   proportions.     But  this  shallower  digging 

lid   require  to  be   extended   over  a  wider  area   to  obtain 

same  amount  of  material,  and  this  would  require  more 

-truction  track  building,  and  would  also  increase  the  aver- 

distance  the  material  must  be  hauled.     Both  Items  would 

increase  the  cost. 

.\n  alternative  plan  considered  was  to  set  a  steam  shovel 
to  excavating  in  a  clay  bed  along  the  edge  of  the  valley,  at 
the  foot  of  the  hills,  and  mix  this  clay  in  the  hog  box  is 
proper  proportions  with  the  materials  from  the  valley  bottom 
pit.  This  would  have  required  the  purchase  of  additional 
large  equipment,  thus  again  increasing  cost. 

The  third  proposal  was  to  "sluice"  the  aditional  fine  mate- 
rial, necessary  to  a  proper  "mix,"  down  from  the  hillside  at 
one  end  or  the  other  of  the  dam.  At  the  .south  end  the  pre- 
Hmlnary  borings  and  test  pits  had  showed  but  a  few  feet, 
and  sometimes  but  a  few  inches,  of  the  necessary  flne  clay 
•ind  earth.  At  the  north  end,  however,  the  tests  showed  a 
top  layer  of  from  2  to  8  ft.  of  yellow  clay,  with  some  sand  and 
rrsvel,  and  below  this  a  layer  of  from  4  to  12  ft.  of  hard  blue 
flay;  making  from  6  to  IC  ft.  of  the  fiiie  materials  desired. 

The  general  scheme  as  proposed  was  to  wash  down  this 
material  with  a  powerful  water  jet.  or  "monitor."  and  run  It 
down  the  hillside  by  gravity  In  a  ditch  or  "ground  sluice" 
Into  a  cistern  or  "sump"  at  the  foot  of  the  slope,  when  it 
••onld  bo  pumped  by  a  dredge  pump  up  to  the  dam  embank- 
meot.  The  only  additional  equipment  nec.\-sary  in  this  case 
would  be  the  monitor  and  a  pair  of  high  pr-^ssure  centrifugal 
Pamp<,  with  the  electric  motors  to  drive  th.nn.  Much  of  the 
material  would  be  quite  tough  to  tear  down  with  a  monitor, 
but  even  so.  the  cost  woild  be  probably  Ie<,  than  the  excava- 
tion of  the  material  in  the  main  borrow  pir  i  by  dragline  ex- 
f^ivator),  and   would   certainly  be  no  gr  ;.ter.     The  monitor 


pump.s  would  be  placed  at  the  foot  of  the  north  hill  and  fed 
by  a  ditch  connecting  with  Mad  River. 

Further  study  of  the  topography  slmwod  that  It  was  pos- 
sible to  improve  this  scheme  by  carryniK  the  mixed  earth  and 
water  from  the  upper  part  of  the  hlll.slde  borrow  pit  directly 
to  the  top  of  the  dam  embankment  by  gra\i(y  by  means  of  a 
"fiume."  thus  saving  the  cost  of  pumping  tliis  portion  of  the 
material— about  halt  tho  total  available— from  the  sump  at 
the  valley  bottom  to  the  top  of  the  uam.  Thi.s  modification 
was  therefore  adopted. 

Such  a  method  of  carrying  the  "hydraullcked "  material 
from  the  borrow  pit  to  the  dam  top  was  In  fact  the  original 
one  used  in  the  development  of  this  process  of  dam  construc- 
tio!>  In  the  early  days  of  California  placer  mining.  The  flume 
was  usually  an  open  topped  square  box  or  trough  ot  plank, 
laid  on  top  of  a  trestle,  the  latter  being  built  on  a  slope  of 
from  3  to  «  ft.  In  a  hundred,  and  leading  from  a  ditch  or 
"ground  sluice"  in  the  borrow  pit.  up  on  the  hill  side,  to  the 
lop  of  the  dam  embankment  in  the  valley  below.  The  slope 
of  the  fiume  is  kept  as  uniform  as  possible,  and  sufllclently 
steep  to  give  the  water  a  velocity  which  will  roll  the  coarsest 
material  (which  might  be  stones  weighing  hundreds  of 
pounds),  down  the  flume  to  the  dam  embankment.  The  finer 
the  m-iterial  to  be  carried,  the  fiatter  can  be  the  slope,  slower 
water  velocities  being  sufficient  for  these  finer  materials. 

Evidently  also,  the  fiatter  the  slope,  the  farther  the  mate- 
rial  will  be  carried,  with  a  given  drop  f?om  the  borrow  pit 
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Layout  of  Hillside  Borrow  Pit  at  Huffman  Dam. 
-.V  Is  pipe  flume  lln.-:  •H.'  hinh  pr.  ssur.  pump  house; 
"C."  hiKh  prt-ssurc  pipe  line:  •■D,"  entrance  to  pipe  flume-  "B " 
upper  limit  of  borrow  pit.  May  1;  -F,"  upper  limit  of  borrow  pit 
June  1;  "G,"  upper  !imit  ;>f  borrow  pit.  July  1:  "K."  Z^i.  per  cent 
srade  line  up  the  hill  and  limit  of  the  borrow  pit;  •■K."'construc- 
tlon  tracks;  "M."  .«upply  ditch  connectlnR  with  Mad  River-  "N  " 
mil:  -S.-  nump;  "T."  first  location  of  monitor;  "r."  .second  loca- 
tion of  monitor. 

to  the  dam.  This  last  principle  was  applied  at  Huffman,  as 
will  be  seen. 

There  being  plenty  of  15-In.  steel  dredge  pipe  on  hand  at 
Huffman,  this  was  substituted  for  the  wooden  box  fiume  with 
several  advantages.  One  Is  a  less  frictionai  resistance  to 
fiow  than  with  a  box  fiume  of  the  same  section.  A  more  im- 
portant one  is  that  no  trestle  need  be  built  to  support  it, 
since  It  can  be  laid  following  the  inequalities  of  the  ground! 
the  head  of  water  in  the  pipe  on  the  hilltop  driving  the  water 
through  the  level  pipe  below.  At  Huffman  a  short  trestle 
was  In  fact  built,  but  it  was  only  to  carry  the  pipe  line  over 
the  Erie  Ry.  line,  high  enough  to  clear  traffic,  the  track  run- 
ning along  the  foot  of  the  hill  between  the  borrow  pit  and  the 
dam  embankment. 

The  pipe  flume  has  the  additional  advantage  at  Huffman, 
as  compared  witlf  an  open  box  flume,  in  the  flexibility  with 
which  It  can  be  adapted  to  carry  both  coarse  and  fine  mate- 
rials to  maximum  distancFs.  The  Huffman  hillside  borrow  pit 
contains  considerable  coarse  material.  To  give  the  water 
sufficient  velocity  to  carry  this,  the  trestle  across  the  Erie 
tracks  has  to  be  given  a  3%^  per  cent  grade,  and  the  distance 
out  on  the  dam  to  which  the  material  can  be  carried  is  of 
course  marked  by  the  point  -where  this  3'^  per  cent  grade 
strikes  the  dam  top.  With  an  open  box  flume,  this  would  be 
the  limit  to.  which  any  material  could  be  carried,  coarse  or 
fine,  without  building  a  second  flume.  With  the  pipe  flume, 
however,  a  thousand  feet  of  pipe  has  been  run  out  along  the 
level  damp  top  from  the  foot  of  the  trestle,  carrying  the  fine 
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materials  this  aiiditiona!  distance,  under  the  driving  power 
given  by  the  head  of  water  In  the  pipe  on  the  trestle  slope. 
With  coarse  materials  this  head  is  all  used  up  just  to  keep 
the  material  moving  down  the  Z'^  per  cent  grade.  leaving  no 
head  available  for  further  work.  The  ma.ximum  gradient 
used  with  the  finer  materials  has  been  as  low  as  l-\  per  cent, 
these  materials  being  about  SO  per  cent  clay  and  the  rest 
sand  and  gravel.  The  coarser  materials  contain  about  75  per 
cent  sand  and  grave^(up  to  stones  about  12  in.  in  diameter), 
the  remainder  being  clay.  To  carry  the  fine  materials  as  far 
as  they  are  carried  by  the?  pipe  flume,  a  second  box  flume  and 
trestle  would  have  been  required,  built  from  end  to  end  on  a 
1?4  per  cent  grade.  Such  a  flume,  it  built,  would  not  carry 
the  coarse  materials,  but  if  fed  with  them  would  dam  up  and 
chcke.  On  the  other  hand,  the  same  pipe  flume  carries  both 
coarse  and  fine,  being  extended  length  by  length  for  the  fine. 
down  the  length  of  the  beach  slope,  just  as  in  the  usual  op- 
eration for  hydraulic  fill.  At  Huffman,  with  fine  materials 
occurring  in  one  part  o£  the  borrow  pit.  and  coarse  in  an- 
other, this  flexibility  of  the  pipe  flume  system  has  a  great  ad- 
vantage. 

Mention  has  been  made  of  the  tough  blue  clay  of  which 
much  of  the  borrow  pit  is  composed.  It  was  known  that  this 
clay,  inter-laniinated  with  shale  in  places,  would  be  hard  to 


New   Hydraulic   Monitor  at   Work  at   Hillside   Borrow    Pit. 

break  down  with  a  hydraulic  monitor,  especially  it  the  jet 
were  small  or  if  its  velocity  were  low. 

It  Is  usual  to  bring  water  to  the  borrow  pit  in  considerable 
quantity  at  low  head,  to  assist  the  water  from  the  monitor  in 
washing  the  material  down  the  ground  sluice  after  it  is 
broken  by  the  jet.  At  Huffman,  to  increase  the  power  of  the 
monitor,  it  was  decided  tc  make  the  size  and  velocity  of  the 
jet  suflicient  to  yield  all  the  water  necessary  to  sluice  the 
material  after  excavation. 

•The  monitor  has  a  length  over  all  of  15  ft.,  and  it  can  shoot 
a  jet  .5  in.  in  diameter  with  a  "muzzle  velocity"  of  about  140 
ft.  per  second,  delivering  3.800  gal.  of  water  per  second,  the 
pressure  within  the  nozzle  being  about  ,13.5  lb.  per  square 
Inch.  The  water  is  supplied  by  two  10-in.  centrifugal  pumps, 
each  driven  by  a  200  h.p.  motor.  The  two  pumps  are  con- 
nected "in  series."  or  "tandem,"  so  that  the  outlet  of  one 
discharges  directly  into  the  suction  pipe  of  the  second.  With 
this  powerful  equipment  it  has  been  possible,  in  spite  of  the 
hardness  of  the  clay  and  shale  strata,  to  break  the  material 
down  without  blasting. 

A  notable  feature  of  the  slucing  layout  described  is  the 
small  force  of  men  necessary  to  run  it.  One  pumpman,  one 
monitor  man,  one  man  at  the  pipe  flum.e  inlet  to  keep  it  clear, 
ami  two  men  at  the  discharge  end  on  the  dam.  constitute  the 
gang:  five  In  all.  At  intervals,  when  it  is  necessary  to  move 
the  giant  to  a  new  location,  some  additional  help  is  required. 
Another  feature  is  the  simplicity  of  the  layout,  and  the  con- 
sequent freedom  from  liability  to  shutdown  for  repairs.  The 
efflclency  of  the  plant  is  proved  by  the  records  of  runs  day 
after  day  without  such  delays. 

The  new  plant  began  operating  about  the  first  of  May,  and 
the  results  of  the  first  three  months'  work  have  been  very 
satisfactory  The  seepage  from  the  core  pool  has  been 
stopped,  as  was  proved  when  a  42-hour  shutdown  over  the 
Fourth  of  July  vacation  lowered  the  pool  level  only  about  two 
itiches.  whereas  before  the  installation  of  the  new  layout  a 


13-hour  shutdown  would  lower  it  l.!i  ft.  The  increased  fine 
material  sluiced  into  the  core  has  built  it  up  to  its  normal 
height,  where  it  is  being  kept  at  proper  elevation  in  relation 
to  the  sand  and  gravel  beaches. 

Another  satisfactory  result  has  been  the  reduction  in  cost. 
In  spile  of  the  toughness  of  the  borrow  pit  material  referred 
to.  the  cost  of  excavating  and  sluicing  it  to  the  dam  has  been 
only  about  48  per  cent  of  the  cost  of  placing  materials  in  the 
dam  by  the  other  methods  in  use.  This  result  would  aloni> 
have  justified  the  cost  of  installing  the  layout,  and  if  the  hili 
side  contained  sufficient  material  it  would  pay  to  enlarge  thi- 
equipment,  and  use  it  for  building  the  entire  dam.  The  lack 
of  suflicient  hillside  niat'^rial.  however,  compels  the  continued 
recourse  to  the  valley  bottom  borrow  pit  as  heretofore. 

The  capacity  of  the  new  layout  is  suflicient  to  sluice  all  th. 
available  hillside  material  into  tiie  dam  before  it  is  com 
pleted.  using  at  the  same  time  the  valley  bottom  borrow  pit 
material  as  originally  planned. 

The  work  at  Huffman  is  in  charge  of  C.  C.  Chambers,  divi- 
sion engineer.  J.  S.  Gena,  office  engineer,  and  Verne  Clawson, 
superintendent  of  construction.  The  hydraulic  fill  work  at 
all  the  dams  is  under  the  special  superintendence  of  George 
1..  Ali.ert.  hydraulic  engineer  for  the  district. 


Copper  in  Steel  Tie  Plates  Reduces 
Corrosion 

The  New  York  Central  Ry.  has  conducted  a  series  of  tests 
under  the  direction  of  J.  V.  Neubert.  engineer  maintenance 
of  way.  Eastern  Lines,  to  determine  the  relative  loss  of  metal 
in  tie  plates  of  various  compositions,  including  those  contain 
ing  a  small  percentage  oi  copper.  The  length  of  time  over 
which  the  tests  were  conducted  varied  from  2  years  to  ;i 
maximum  of  6  years,  and  some  of  the  tests  are  still  In  prog 
ress.  The  results  are  summarized  in  a  recent  issue  of  tli' 
Railway  Age. 

In  all  cases  the  maximum  corrosion  developed  on  the  bot- 
tom or  under  side  of  the  plates,  a  result  contrary  to  the  gen- 
erally accepted  theory  of  most  engineers  and  maintenance  of 
way  men  that  the  maxiniutn  corrosion  takes  place  on  the  top 
or  exposed  portion. 

The  percentage  of  copper  in  the  plates  containing  that 
metal  ranged  between  0.2.5  per  cent  as  a  minimum  and  0..'. 
per  cent  as  a  maximum,  the  plates  so  treated  being  rolled 
otherwise  according  to  the  standards  of  the  New  York  Cen 
tral  Ry.  The  copper-treated  plates  so  obtained  were  suli 
jected  to  the  same  tests  as  the  other  plates.  An  exposed 
test  on  a  number  of  steel  tie  plates  rolled  from  mild  Besse 
mer  -teel  containing  0.2.5  per  cent  copper  and  a  number 
rolled  according  to  the  same  specifications  without  the  cop-  g 
per  content  showed  an  average  loss  of  S.S8  per  cent  for  un-  I 
treated  plates  and  only  1.46  per  cent  for  the  treated  plates.    I 

A  second  exposed  test  was  made  which  covered  a  larger  * 
number  of  lie  plates  rolled  from  metals  of  various  composi- 
tions. The  plates  used  in  this  instance  were  cleaned  and 
then  exposed  on  the  roof  of  a  building  at  Hoboken,  N.  J., 
where  the  action  of  the  salt  air  of  New  York  bay  could  be 
studied.  Investigation  showed  that  the  loss  on  the  copper 
plates  varied  from  0.46  to  0.72  per  cent,  with  an  average  of 
0..'^6  per  cent. 

In  comparing  the  data  so  obtained  the  nearest  approach  to 
the  results  reported  from  the  copper-treated  plates  was  a  per- 
centage loss  of  0.59  per  cent  from  high  carbon  open-hearth 
steel,  too  hard  to  punch.  The  pure  iron  plate  came  next, 
with  1.17  per  cent,  and  then  the  high-carbon  Bessemer  plate, 
with  1.77  per  cent,  the  latter  also  being  too  hard  to  punch. 
The  remainder,  which  were  standard  steel  tie  plates,  varied 
from  4.70  per  cent  to  n.60  per  cent,  showing  approximately 
eight  or  ten  times  the  loss  in  the  common  or  regularly  ac- 
cepted tie  plates  as  for  the  special  copper-treated  ones. 

This  addition  of  copper  naturally  results  in  a  tie  plate  with 
a  slightly  higher  first  cost,  but  the  increase  over  regular 
prices  will  not  be  over  %2  to  $3  a  ton,  depending  upon  the 
size  of  the  order  and  other  relative  conditions.  As  a  result 
of  these  experiments  the  New  York  Central  Ry.  has  placed 
an  order  for  650,000  tie  plates,  or  4,000  tons,  to  be  rolled  ac- 
cording to  the  railway's  stand.ard  specifications,  with  the 
addition  of  0.23  per  cent  of  copper. 
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Method  of  Treating   Drill  Steel  at 
Copper  Ranj^e  Mines* 

By   U.   T.    MEKCEii   ami   A.   i  .    I'Al'l.SO.V. 

To  study  the  niiitter  properly,  it  was  necessary  to  devise 

a  systpm  of  records  that  would  show  tlie  actual  underground 

Dcrformance  of  the  drills.     Keporls  fri)ni  each  drill  machine 

made  daily  by  the  shop  and   mine,  und  tables  compiled 

.■111   these   reports   show    the   footage   drilled,   steel    broiicn. 

drills  received  and  sent  out  at  the  shop,  drills  sharpened,  and 

hiK  cut  off.     These  data  show  what  each  machine  or  party 

loing  and  whether  ths  miners'  S'Upply  of  drills  is  kept  up 

late.     The  daily  records  show  the  number  and  condition 

Irills  on  hand  at  all  times. 

The  drill  formerly  used  had  a  cross  bit.  having  a  straight 

•  T   from   the  cutting   edge,   the   ends   of  the    wings   being 

-    .light    or   square   cornered.     The    cutting   edge   angle    was 

!»'    degrees.     With   this   bit.  as  soon   as  the   corners  became 

rn,  the  gage  was  rapidly  reduced;   consequently,  the  hole 

iluully  decreased  in  diameter,  causing  the  following  drill 

-lick.     This  meant  that  the  starter  must  have  a  gage  of 

I   in.  If  the  S-ft.  drill  was  to  have  a  bit  diameter  of  1%  in. 

■    sticking   also   made   necessary   the   use   of   lugs,    which 

,int  n-.ore  shop  work.     The  Carr  bit  was  next  tried.     This 

tilt  made  possible  the  use  of  luglcss  steel,  owing  to  its  free 

drilling  qualities,  because  all  points  along  the  reaming  edges 

He  In  the  circumference  of  a  true  circle,  so  that  the  gage  is 

maintained  even  after  the  corners  of  the  wings  are  worn. 

From  drilling  experiments,  it  was  found  that  a  reduction 
of  gage  1  16  in.  increa.sed  the  drilling  speed  about  10  per 
cent.;  therefore,  by  reducing  the  (ragt,  a  total  gain  of  about 
23  per  cent  was   made  in  the  drilling  speed.     On   the  other 
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Fig.    1 — Dimensions   of    Drills. 

Lenirlh  as 
Name.  made. 

Starter    3  ft.     0  In. 

4-ft.    clrlll    4  ft.  10  in. 

•  -ft.  drill   6  ft.     G  in. 

n.   drill    8  ft.     4  in. 

:t.    drill    10  ft.     2  In. 

hand,  the  breakage  of  steel  and  the  number  of  bits  cut  off  in 
the  shop  was  very  much  more  for  the  Carr  bit  than  for  the 

'ss    bit.     In    other    words,    the    "punishment"    during    the 

irponing  of  the  single  bit  comes  mostly  in  one  direction, 
which  tends  to  flatten  the  hole,  and  the  process  of  alternately 
flattening  and  reforming  tends  to  strain  or  split  the  bit  along 
the  cutting  edge.  This  t-indency  is  not  so  great  in  the  cross 
ill.  because  the  sharpening   blows  are  more   evenly  distrib- 

•d. 

Details  of  the  drill  now  used  are  given  In  Fig.  1.  The 
shank  is  formed  in  a  bulldozing  machine,  a  pin  i  in.  long 
being  first  inserted  in  the  hole  to  maintain  it.  After  the 
shank  is  formed  the  pin  is  removed  and  the  shank  reheated 
and  quenched  in  oil.  A  1/64  in.  clearance  is  allowed  between 
the  shank  and  drill  chuck.  .AH  shanks  are  made  without 
lugs,  except  in  a  few  cases  where  the  drills  are  to  be  used 
in  loose  or  "fitchering"  ground.  Collars  are  formed  on  the 
Jackhammer  steel  only. 

While  working  with  the  Carr  bit.  various  heat-treating  ex- 
periments were  made.  The  drills  were  suspended  in  a 
chloride  bath  and  the  heat  regulated  by  a  pyrometer.  They 
were  then  quenched  In  tempering  oil,  a  10  per  cent  solution 
of  brine,  or  water,  and  tests  run  on  each  in  the  mine  under 
uniform  conditions.  Other  tests  were  made  with  a  further 
treatment  by  tompering  or  drawing.  For  example,  after  the 
hardening  process  the  drills  were  again  heated  in  oil  to  dif- 
ferent degrees  of  temperature  for  drawing  the  temper.  These 
experiments  proved  that  nothing  was  to  be  eained  by  an  addi- 
tional treatment  after  the  hardening  proce  s.  and  that  there 

•-Xbstract  of  a  oaner  nresented  at  the  Lako  Sunerior  m.'etlnc  of 
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«iis  no  practical  difference  between  iio.innR  m  a  chloride 
bath  or  in  a  coke  furnace,  provided  temperature  regulation 
was  maintained  equally  as  well  in  both  cases.  It  was  also 
foj^nd  that  water  of  a  temperature  of  SO  to  100°  F.  made  the 
best  quenching  medium  for  our  conditions. 


Powder  Allowances 

Interesting  information  on  llie  amounts  of  power  required 
for  certain  classes  of  work  at  a  mine  in  Mexico  Is  given  by 
Mr.  G.  L.  Schmutz  in  a  recent  issue  of  the  Engineering  and 
Mining  Journal.  At  this  mine  the  labor  for  sloping  and  devel- 
opment was  paid  on  a  contract  basis,  but  the  powder  was  fur- 
nished by  the  company.  It  was  found  that  an  excessive 
amount  of  powder  was  being  used,  and  that  a  large  propor- 
tion could  be  saved.  With  this  in  view,  it  wa.s  decided  to  de- 
termine the  average  amounts  of  powder  used  in  various  kinds 
of  work.  It  was  assumed  that  a  certain  traction  of  these 
amounts  would  sultice  for  the  work.  The  contractor  was 
allowed  an  additional  price  per  unit  (foot  of  advance  or  ton 
of  one  broken  I,  represented  by  the  new  powder  allowance  In 
money.  The  amount  of  powder  allowed  contractors,  under 
the  systems,  is  shown  in  Table  I. 

TABLE    I.— POWDER    AI.IX)\VANCE     I.V     STOl'INO     AND    DE- 

VEI.Or.MENT. 

StoDins. 

Cut  and  (til  by  machine. 

.—Lb.  powder  per  to^-^  , — I..b.  powder  per  ton — > 

Mln.        Aver.      Max.  MIn.  Aver.        Max. 

Sminir     0.4             O.S             0.6  0.S5  1.05             1.30 

SloplHB    0.2            0.3             0.6  0.42  0.63             1.26 

Square  set  by  machine. 

Sloping     0.20           0.25           0.50  0.42  0.52             1.05 

Set— 1G.5     T 3.00           4.10           8.00  6.30  S.61           16.80 

Top  slice  bv  machine. 

Stoplni,-     O.IO           0.30           0.50  0.21  0.63             1.05 

Development. 
Drives. 

,— Lbs.  powder  per  ft.^,  , — No.  sticks  powder — , 

Mln.        Aver.       Max.  Mln.  Aver.      .Max. 

Hand     3.0             4.5             7.0  10.5  15.75           24,5 

M;«chine     5.0             S.O           14.0  10.5  16.80           29."4 

Winzes. 

Har.d     3.0             4.5             7.0  6.3  15.75           24.5 

iMachine     3.0             5.5             S.n  10.5  11.55           I6.S 

Station     5.0            7.4          12.0  5.1  15.54          25.2 

Hand     3.0  4.5  7.0  10.5  15.75  24.5 

Machine     3.0  5.3  9.0  G.30         11.55  18.9 

-Allowances  were  made  according  to  the  schedule  in  Table 
I  for  a  period  of  three  months,  at  the  end  of  which  time  the 
average  powder  consumption  for  the  period   was   calculated. 

The  new  averages  compared  with  the  old  are  shown  in 
Table  II. 

TABLE  II— POWDEHt  ALLOWANCES. 

Avtraae  lb.  powder  u^rd  per  tun  of  ore  broken,  Incudlng  waste. 

Cut  and  fill  sills  Cut  and  fill  slopes      Square  seta  Top  .slice 

Old  av.      New  av.    CUd  av.        New  av.  Old  av.    New  av.Oldov.Newav. 

0.714  0.492         0.4:i4  0.310         0.387        0.276       0.440        0.205 

Development. 

Av.  lb.  powder  used  per  foot  of  advance. 

, ■ Drives .-->  ,. Winzes    > 

Hand.  Ma'?hlnes  Hand.  Machine 

Old  av.     New  av.   Old  av.    New  av.  Old  av.   New  av.Old  av.    New  av. 

5.77  3.61         9.33  7.39         5.73  2.92         6.80  

Raises 


5.24  3.02         6.79  5.08 

F'.t   of   advance    used    In    the   raloulallon  of    new   averaces; 
Hiind    drives.    2.100           Hand    winzes.    13S  Hand   raises.  33 

Mach.    drives,    1,44S  Mach.    wirzes,    ...  .Mach.   raises,     1.61S 

The  rock  encountered  in  this  particular  mine  was  prin- 
cipally andesite  and  lattte  breccia,  approximately  equally  di- 
vided. In  addition,  there  was  a  small  amount  of  monzonite. 
The  andesite  and  monzonite  were  both  favorable  to  good 
drilling  and  breaking,  but  the  latite  was  quite  hard.  The  ex- 
plosive used  in  the  work  would  average  ;!5  per  cent  gelatin 
dynamite.  The  holes  were  not  stemmed.  Undoubtedly, 
tamping  would  have  greatly  increased  the  efficiency  of  the 
explosive,  thereby  making  it  possible  to  perform  the  same 
amount  of  work  with  less  powder. 


Rate  Experts  Wanted  by  I.  C.  C. — The  recently  authorized 
Increase  in  freight  and  passenger  rates  will  make  it  neces- 
sary for  the  Interstate  Commerce  Commission  to  add  many 
expert  freight  and  pass'-nger  rate  clerks  to  its  present  staff. 
The  1'.  S.  Civil  Service  Commission  has  announced  that 
examinations  will  be  held  throughout  the  country  on  Sept. 
22  and  Oct.  20  for  tariff  examiners  under  the  Interstate  Com- 
merce Commission.  Entrance  salary  is  $1,620  a  year.  The 
higher  administrative  positions  in  connection  with  tariffs 
will  be  filled   through   promotion. 
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The  Need  of  a  Definite  National 

Program     for     Development    of 

Great  Engineering  Problems* 

By    HERBEIiT    HOOVER. 

The  time  has  arrived  in  our  national  development  when 
we  must  have  a  definite  national  program  in  tlie  develop- 
ment of  our  great  engineering  problems.  Our  rail  and  water 
transport,  our  water  supplies  for  irrigation,  our  reclamation, 
the  provision  of  future  fuel  resources,  the  development  and 
distribution  of  electrical  power,  all  cry  out  for  some  broad- 
visioned  national  guidance.  We  must  create  a  national  en- 
gineering sense  of  provis:ion  for  the  nation  as  a  whole.  If 
we  are  to  develop  this  national  sense  of  engineering  and 
Its  relations  to  our  groat  human  problems  it  must  receive 
the  advocacy  of  such   institutions  as   this. 

We,  together  with  our  sister  engineering  societies,  repre- 
sent the  engineers  of  the  United  States.  It  is  our  duty  as 
citizens  to  give  voice  to  those  critical  matters  of  national 
policy  which  our  daily  conact  with  this,  the  fundamentally 
constructive  profession,  illuminates  to  us.  Just  as  our 
medical  as.sociations  voice  the  necessity  of  safeguards  to 
national  health;  as  the  bar  associations  safeguard  our  ju- 
diciary, so  the  engineers  should  exct  themselves  in  our 
national  engineering  policies.  We  have  none,  but  we  need 
some,  or  the  next  generation  will  face  a  lower  instead  of  a 
higher  standard  of  living  than  our.s. 

Haphazard  Development  Must  Be  Co-ordinated, — The  de- 
velopment of  our  transportation,  fuel,  power  and  water 
under  private  initiative  has  been  one  of  the  stimuli  that 
have  created  the  greatness  of  our  people.  It  has  been  easy 
to  compass  when  the  preblems  were  more  local  and  filled 
with  speculative  profits.  There,  however,  arises  a  time  when 
this  haphazard  development  must  be  co-ordinated  in  order 
to  secure  its  best  results  to  the  nation  as  a  whole.  This 
system  has  given  us  a  50  per  cent  result;  if  we  are  to  have 
100  per  cent  we  must  have  a  national  conception  and  na- 
tional guidance.  This  last  50  per  cent  involves  problems 
beyond  individual  initiative  alone. 

Not  only  is  individual  initiative  insufficient  because  the 
problems  involve  political,  financial,  interstate  matters  be- 
yond corporate  ability,  but  we  have,  with  practically  unani- 
mous consent  of  the  country,  adopted  a  policy  of  the  limi- 
tation of  profits  in  the  operation  of  public  transportation 
and  power  and  some  other  utilities,  and  through  the  pressure 
of  public  opinion  we  are  rapidly  coming  to  a  limitation  of 
profit  in  the  development  of  other  large  sections  of  na- 
tional resources  which  tend  to  become  natural  monopolies. 
While  the  limitations  of  these  profits  make  for  public  good, 
on  the  other  hand  they  also  militate  against  individualistic 
development  of  national  resources  and  necessitate  the  co- 
operation of  the  community  as  a  whole  to  secure  initiative 
for  wider  development  in  the  national  sense. 

Some  of  the  Problems. — Certain  of  our  national  resources 
have  always  been  in  national  ownership,  such  as  waterways. 
Certain  others,  such  as  reclamation,  irrigation,  distribution 
of  water  for  power,  are  rapidly  coming  under  Government 
control.  In  others,  such  as  timber,  coal,  and  oil,  the  possi- 
ble exhaustion  brings  their  conservation  or  provision  for 
the  nation's  future  into  national  concern.  In  our  railway 
problem  national  action  has  until  recently  been  directed 
wholly  to  limitation  of  profits.  Latterly  it  has  undertaken 
to  regulate  wages  and  give  some  small  recognition  to  the 
necessity  of  enuipment.  But  microscopic  attention  has  been 
given  to  the  greater  problem  of  how  to  get  more  transiiorta- 
tion,  to  get  it  so  organized  as  to  secure  real  economic  opera- 
tion in  its  broad  sense.  ' 

We  have  a  long  list  of  such  problems.  Some  of  these 
have  been  discussed  before  the  Institute  on  previous  occa- 
sions. I  may  refer  to  our  discussion  of  eastern  bituminous 
coal.  During  the  past  year  the  Institute  undertook  to  look 
into  the  economic  situation  of  this  industry  as  a  national 
whole.  It  was  demonstrated  to  be  the  worst  functioning  in- 
dustry in  the  country.  Owing  to  seasonal  and  other  irregu- 
larities of  demand,  the  average  term  of  employment  in  the 
bituminous   industry   is   less   than   190   days   per   annum.     If 

•AildrfS!  tl»llvore<l  Aup.  2B  at  tile  Liake  Superior  meeting  of  the 
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this  industry  could  be  operated  a  normal  work  year  12."),000 
men  could  be  turned  to  other  production.  It  is  an  industry 
in  which  ."iO  per  cent  more  capital  is  invested  than  would 
otherwise  be  necessary.  The  cost  of  coal  to  the  consumer 
and  the  risks  to  the  operator  are  greatly  increased,  and, 
above  all,  it  presents  a  great  human  problem  fraught  with 
all  the  terrible  misery  and  strikes  and  justified  discontent 
that  flow  from  intermittent  employment. 

I  am  not  proposing  nationalization  of  the  coal  mines;  far 
from  it.  What  is  required  is  that  we  should  realize  that 
with  our  necessary  social  view  of  prohibition  of  combina- 
tion there  remains  a  national  problem  beyond  the  solution 
of  any  individual  coal  operator  or  any  group  of  operators. 
It  must  have  national  guidance  and  national  plan  for  its 
solution,  a  co-operation  of  great  consumers,  railways,  opera- 
tors, and  miners — but  what  individual  operator  can  do  this? 

In  respect  to  our  coal  supplies  again,  if  we  would  look 
forward  to  the  next  generation,  we  have  a  problem  of  con- 
servation of  immense  importance.  In  this  connection,  it 
has  been  ably  proposed  by  our  members  that  the  national 
government  should  co-operate  in  investigating  the  possibili- 
ties of  the  establishment  of  a  great  electrical  trunk  line 
throughout  the  great  power  consuming  districts  of  the  north- 
east, and  that  we  should  feed  into  this  great  power  road 
power  generated  at  the  mines  and  available  water  sources, 
drawing  from  it  at  every  town  and  city.  The  consummation 
of  this  project  means  cheaper  pow^  to  all  consumers.  It 
means  a  great  economy  in  consumption  of  coal.  It  means 
more  regularity  in  output.  It  thus  means  greater  ability 
to  compete  in  world  manufacture.  It  means  great  relief 
to  the  railways  from  expansion.  It  means  an  increased 
standard  of  living  and  a  decreased  cost  of  living  to  a  very  '^ 
large  section  of  our  population.  We  have  again  much  such 
a  problem  in  providing  adequate  power  resources  upon  the 
Pacific  Coast,  where  today  hundreds  of  thousands  of  acres 
of  fertile  land  are  practically  non-producing  for  lack  of  pump- 
ing power. 

Of  other  problems  akin  to  this,  we  are  confronted  through- 
out the  west  with  the  fact  that  a  large  portion  of  our  aver- 
age low  water  supply  is  already  under  engagement  for  irri- 
gation and  power.     The  time  has  come  when  that  expansion 
of  the  land  available  for  cultivation,  or  into  more  intensive 
cultivation,  is  a  factor  ot  mountain  storage  of  water  to  in-      t 
crease  our  .stream  flows  in  the  low  season.     We  have  thus  a      .\ 
storage  problem   on  a  scale  we   have   not  hitherto   dreamed      J 
of,  and,  again,  it  is  a  problem  involving  co-operation  in  finan- 
cial,    economic,     distribution,     navigation — interstate     ques- 
tions,   in    which    individual   initiative   must   have   the    assist- 
ance of  the  community. 

Another  series  of  such  problems  lies  in  our  oil  supplies. 
If  we  are  to  have  a  mercantile  marine  and  to  maintain  our 
navy  on  a  basis  of  equivalent  efficiency  with  foreign  navies, 
it  we  are  to  maintain  the  development  of  the  gas  engine — 
the  greatest  lift  in  our  standard  of  living  and  saving  ot 
labor  in  50  years — we  are  confronted  with  the  necessity  of 
securing  additional  oil  supplies  from  outside  our  own  boun- 
daries. Our  own  supplies,  so  far  as  now  known,  do  not  rep- 
resent 25  years  at  our  present  rate  of  consumption.  The 
Institute  many  months  ago  was  the  first  to  give  warning 
to  the  Federal  Government  of  the  gradual  absorption  ot  allt 
of  the  oil  sources  of  the  world  by  other  great  powers,  and' 
that  within  a  short  time  we  should  be  dependent  upon  the 
good  will  ot  those  powers  for  our  necessary  oil  supplies. 
No  private  individual  can  compete  with  foreign  governments 
In  the  measures  that  tht  y  are  adopting  to  hog  the  repources 
of  the  world.  This  problem  again  is  an  engineering  problem 
that   requires  more   than   private   initiative. 

The  Question  of  Transportation. — A  problem  of  even  more 
pressing  importance  than  these  is  the  whole  question  of 
transportation  Our  inability  to  move  the  commodities 
which  we  create  is  stifling  production.  It  is  increasing  the 
cost  of  distribution  and  has  placed  a  tax  on  the  American 
people  in  decreased  production  and  increased  cost  ot  dis- 
tribution greater  than  all  the  taxes  imposed  by  the  war. 

We  have  today  in  Minneapolis  ample  proof  of  the  fright- 
ful cost  imposed  on  the  (arnier.  consumer  and  public.  There 
is  a  premium  over  freight  cost  from  10  to  20  ct.  a  bushel 
for  wheat  at  the  mill  door  compared  to  wheat  in  the  ele- 
vator a  tew  hundred  miles  away,  solely  because  cars  are 
not   available.     Either   the   farmer  is   losing   the   amount  or 
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Ihe  consumer  is  paying  it.  Furthermore,  to  carry  the  pic- 
ture further,  the  railway^.  In  indeavoring  to  remedy  this, 
are  diverting  ears  from  tho  lumber  industry.  Already  cer- 
tain mills  iire  partially  closed;  men  are  thrown  out  of  em- 
ployment in  the  mills  and  in  the  building  trades.  Is  this 
not  :i  price  in  human  misery  and  national  efllciency  that 
warrants  some  national  concern?  It  is  a  problem  that  does 
not  lie  alone  in  expansion  of  railway  facilities.  It  lies  also 
in  the  proper  expansion  of  waterways  and  their  co-ordina- 
tion with  the  railway  transportation  of  the  country. 

We  have  been  dabbling  in  the  improvement  of  water 
transportation  of  the  United  States  for  100  years,  and  so 
far  as  I  know  never  yet  have  we  considered  it  as  a  prob- 
lem requiring  complete  co-ordination  of  the  entire  transport 
problem  for  the  whole  country.  We  have  spent  enough 
money  improving  useless  creeks  to  have  made  several  com- 
petent waterways.  Every  Congressional  district  in  thv 
I'liited  States  has  looked  for  appropriations  for  carrying 
;Mud  from  one  hole  to  another  as  their  proper  participation 
•1  the  national  plunder.  They  have  never  considered  that 
the  taxes  taken  from  the  people  as  a  whole  should  be  de- 
oted  to  those  points  that  will  benetit  the  people  as  a  whole. 

One  result  of  the  policy  pursued  has  been  that  our  water- 
ways have  been  so  badly  handled  that  tbty  have  not  been 
able  even  to  compete  with  the  railways,  and  today,  with 
an  enormous  increase  in  railway  rates,  we  find  ourselves 
utterly  unable  to  handle  the  great  bulk  commodities  of  the 
country  at  the  possible  lower  charge  over  our  waterways. 
The  opening  of  the  St.  I^wrence  to  ocean-goins  vessels  means 
5  ct.  a  bushel  to  every  farmer  in  10  states.  Likewise,  of  no 
less  importance  to  the  people  of  the  entire  country  are  our 
internal  waterways. 

National  Department  of  Public  Works. — These  projects 
have  a  simple  result  in  the  engineer's  mind:  they  make 
greater  production  possiole  with  less  human  effort;  they 
increase  the  standard  of  life;  they  provide  for  our  children. 
All  these  problems  are  much  akin,  and  the  time  has  come 
vhen  they  need  some  illumination,  guidance,  and  co-opera- 
tion in  their  solution  from  the  Federal  Government.  Nor 
do  I  mann  a  vast  extension  of  Federal  bureaucracy  in  Fed- 
eral ownership.  If,  in  the  first  instance,  through  an  agency 
of  the  central  government,  we  could  have  an  adequate  study 
and  preparation  of  plan  and  method  made  of  these  prob- 
lems of  engineering  development  over  the  next  50  years, 
viewed  solely  in  (heir  national  aspects,  we  would  have  taken 
the  first  step  toward  the  adequate  provision  of  an  increasing 
standard  of  living  and  a  lower  cost  of  living  for  our  descend- 
ants. 

The  second  step  Is  to  determine  that  our  government  will 
a  government  of  co-operation,  limiting  profits  surely,  but 

ilding  to  individual  initiative  as  the  single  hope  of  human 
evelopment.  In  order  that  we  shall  have  some  central 
point  in  the  Federal  government  where  these  problems  may 
De  adequataly  considered,  from  which  they  can  be  venti- 
lated for  the  verdict  of  public  opinion,  where  the  businoss 
brains  of  the  country  can  be  called  into  conference  and  co- 
iipenition  with  the  government,  and  therefore  with  the  peo- 
ple, the  engineers  of  the  United  States  have  proposed  time 
and  again  that  a  cabinet  department  should  be  established 
in  Washington,  either  new  or  to  replace  the  Interior  De- 
partment, to  which  should  be  assigned  the  whole  question 
of  public  works. 

You  are  familiar  enough  with  the  advantages  of  such  a 
department  from  an  every-day  administration  point  of  view, 
and  enormous  saving  to  the  government  from  the  duplica- 
tion or  competition  of  the  six  or  seven  departments  now- 
engaged  in  engineering  construction  work  of  this  character, 
but  on  this  occasion  I  wish  to  call  your  attention  to  the  fact 
that  such  a  dep.irtment  has  become  an  essential  from  the 
point  of  view  of  proper  consideration  and  presentation  to 
the  American  people  of  these  broader  national  engineering 
problems,  upon  which  the  next  generation  must  depend  if 
oar  countrv  is  to  march  forward. 


Work  to  Start  on  Illinois  Waterway. — Actual  construction 
*ork  on  the  Illinois  waterway,  for  which  an  expenditure  of 
120,000,000  was  authorized  in  an  amendment  to  the  state 
constitution  voted  in  190S,  will  begin  the  middle  of  October, 
it  was  announced  last  week  by  Director  Frank  I.  Bennett 
of  the  state  department  of  public  works  and  buildings.  The 
first  work  will  be  done  at  Marseilles  and  Starved  Rock. 


Forms  and   Curves   for  Recording 
Stripping  Operations 

Useful  suggesliuns  for  reciirdin^  data  in  stripping  oper- 
ations are  given  by  Mr.  Thomas  F.  Kennedy  in  a  recent  issue 
of  Coal  Age,  from  which  the  matter  following  is  abstracted: 

The  overburden  removed  in  the  stripping  of  areas  is  in 
many  instances  classified  so  that  monthly  records  of  the  ex- 
cavation can  be  shown  graphically,  as  in  Fig.  1.  The  excava- 
tion may  or  may  not  be  classified  as  shown  here.  In  this 
case,  however,  arbitrary  figures  are  assumed  for  each  sub- 
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Fig.  1 — Classification  Chart  Showing   by   Months  Amount  of  Various 
Classes  of  Spoil  Removed  from   Strip  Pit. 

division,  and  the  total  number  of  cubic  yards  removed 
monthly  is  recorded  only  of  the  classified  material. 

The  most  important  considerations  entering  into  a  strip- 
ping proposition — those  which  interest  the  engineer  most 
deeply  during  development — are  the  number  of  cubic  yards 
of  overburden  excavated,  the  cost  of  its  removal,  the  number 
of  marketable  tons  of  coal  extracted  and  finally  the  cost  per 
marketable  ton. 

In   order  to  show   how   easily   an   engineer  might   keep  in 
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Fig.  2— Accumulative   Chart. 


touch  with  the  progress  of  a  stripping  opT;ration  under  his 
charge,  a  typical  problem  from  beginning  to  end  is  illustrated 
in  Fig.  2.  This  is  known  as  a  monthly  accumulative  chart, 
and  shows,  for  instance,  the  total  amount  of  overburden  re- 
moved to  date  by  monthly  intervals  between  February,  1918, 
when  the  operation  of  stripping  was  commenced,  and  Febru- 
ary, 1919,  when  the  last  of  the  overburden  was  taken  oft. 
The  over  burden-cost  curve  is  plotted  and  shows  the  total  cost 
from  the  beginning  to  the  end  of  the  operation.  Curves  rep- 
resenting the  number  of  marketable  tons  of  coal  mined,  and 
the  price  per  ton  so  marketed  also  are  shown. 

The  price  of  unclassified  overburden  is  assumed  to  be  30  ct. 
per  cubic  yard.  After  six  months  of  operation  the  chart 
shows  that  2,000  tons  of  marketable  coal  have  been  removed 
and  92,500  cil.  yd.  of  overburden  excavated  at  a  cost  of  $27,- 
750.  The  cost  of  the  first  marketable  ton  of  coal,  charged 
to  the  cost  of  removing  overburden  only,  is  equal  to  the  total 
money  paid  for  the  total  excavation  up  to  the  time  when  the 
fir.'^t  ton  is  removed.  Rut,  considering  the  cost  of  overburden 
removed  up  to  and  Including  July  as  $27,7.50  and  2,000  mar- 
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ketable  tons  mined  in  the  same  month,  the  cobt  per  market- 
able ton  is  found  to  be  $13,875. 

In  the  succeding  months,  owing  to  the  increasing  amount 
of  ooal  mined,  the  cost  per  ton  declines  until  the  last  ton  of 
coal  is  removed  in  October,  1919.  The  last  cubic  yard  of 
overburden  was  removed  in  February.  1919.  when  a  total  of 
170.000  cu.  yd.  was  excavated;  the  total  cost  at  30  ct.  per 
cubic  yard  would  thus  be  $51,000  as  shown  by  the  overburden 
cost  curve:   the  total  number  of  marketable  tons  mined  was 


engineer's  points  of  view,  it  is  necessary  that  some  system 
for  intelligently  and  methodically  coordinating  the  different 
factors,  costs,  etc.,  of  a  stripping  proposition  should  be  insti- 
tuted. In  Fig.  3  a  general  daily  stripping  report  (abbrevi- 
ated) is  offered.  This  shows  the  different  factors,  among 
which  labor  is  probably  the  most  important.  This  is  mainly 
composed  of  wages  paid  to  superintendent,  foreman,  shovel 
engineers  and  firemen,  cranemen.  pitnien.  dumpmen,  laborers, 
dinkey    engineers    and    firemen,    brakemen.    drillers,    black 
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Fig.   3 — General    Daily    Shipping    Report. 
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43,000,  which  shows  that  the  cost  per  ton  due  to  overburden 
removal  alone  was  $1,186. 

In  conducting  a  stripping  operation  the  average  contractor 
nowadays  depends  upon  his  experience  and  good  .iudgineiit. 
He  usually  is  tied  up  to  several  jobs,  with  the  result  that  he 
appears  on  the  scene  of  each  only  once  or  twice  a  week  to 
investigate  how  things  are  going.  He  gives  the  Job  the 
"once  over"  and   talks   with  his   superintendent  or  foreman. 
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smiths,  helpers,  watchmen,  machinists,  time  keepers  and 
loams. 

From  a  study  of  the  report  the  factors  of  most  importance 
to  the  contractor  and  engineer  are  the  columns  designating 
total  cost  for  month,  total  number  of  cars  of  spoil  removed, 
estimated  total  number  of  cubic  yards  removed  and  estimated 
cost  per  cubic  yard  of  spoil  removed.  The  last  item  fixes 
the  proht — or  loss — of  the  contractor  and  should  be  reduced 
to  a  minimum. 

With  this  form  of  report  the  higher  items  of  expense  can 
be  singled  out  at  a  glance  and  given  careful  study.  Conse- 
fiuently  some  plan  for  reducing  them  can  be  recommended. 
!f  the  contract  is  for  removing  coal,  the  column  marked 
"total  not  cars  of  coal"  also  is  of  significance,  while  that 
headed  "estimated  cost  per  net  ton,"  arising  from  the  cost 
of  stripping  overburden  only,  directly  concerns  the  com- 
pany's engineer.  In  addition  to  the  foregoing  charts  and 
curves  a  form  for  the  contractor's  bill  is  shown  in  Fig.  4. 

In  conclusion  it  might  be  said  that  each  stripping  has  its 
own  characteristics  and  that  special  curves  are  valuable  in 
the  study  of  the  problems  encountered.  The  few  suggestiims 
offered,  however,  can  be  applied  to  almost  any  stripping 


FlQ.   4 — Suggested    Form    tor   Contractor's    Bill. 

who  was  formerly  a  good  shovel  runner  or  bookkeeper.  The 
usual  result  is  that  the  contractor,  owing  to  an  unpresentable 
form  or  record  of  data  concerning  the  daily  cost  of  his  plant 
and  operation,  in  many  instances  is  totally  at  sea  and  trusts 
to  his  good  judgment  and  good  luck  that  he  will  come  out 
ahead  at  the  end  of  the  month.  Contractors  on  large  opera- 
tions especially  should  employ  an  experienced  engineer  who 
can  analyze  and  study  daily  the  various  items  of  expense 
that  make  up  the  cost  per  cubic  yard.  It  is  unnecessary  to 
state  that  the  expense  of  employing  an  engineer  will  be  re- 
turned many  fold  to  the  contractor. 

For  the  foregoing  reasons,  from  both  Dk:  contractor's  and 


Comparison  of  Dredging  Quantities  in  Place  and  in  Scows. 
— An  inlPiesting  coiiip.irison  ol  (]  lantities  of-  materials  In 
dredging  work  when  the  material  is  measured  in  place  and 
in  scows  is  given  in  a  recent  issue  of  The  Canadian  lOnglneer. 
The  cut  was  through  mud.  silt  and  clay  carrying  about  32 
per  cent  of  moisture.  The  scows  were  alway.?  well  filled  and 
the  work  was  done  conscienlioMsly.  The  material  removed, 
tiking  place  nieasurenient,  was  31,680  cu.  yd.,  and  according 
to  scow  measurement  it  was  53,100  cu.  yd.  This  means  that 
21,420  cu.  yd.  of  water,  or  40  per  cent  of  the  scow  quantities, 
were  removed  with  actual  materials,  and  that  GO  per  cent  of 
scow  measurement  might  be  taken  as  a  basis  for  check  meas- 
urement.    That  is 

Per  cent. 

.n.fiso  cu.  vd.  actual  material ^=   ^U 

21. '120  c-u.  yd.   water ~  ,n2 

.'iS.lfin  cu    yd.  material,  scoiv  measurement _  init 
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Blastinj^  Granite  With  Conipresseci 

Air* 

By  OLIVER  llOWLES. 
M  Miiunil    TtcbnolOKlst,    Buri.iu    of    Min«-s 

'  The  introduction  liUo  mines,  quarries  and  ninnufacturinB 
■ints  oj  machines  and  tools  operaled  by  compressed  air  has 
volutSonlZfd  methods  ol  operation  to  an  extent  coinpnralile 

rily  wlih  that  occasioned  by  the  invention  of  explosives 
.rid  the  Dtili/.ation  of  eltctriclty  The  use  of  compressed  air 
111  pneumatic  tools.  In  rock  drills,  and  for  the  operation  of 
.■umps  and  other  machinery  is  >vell  known  to  most  miners 
and  iimtrrrmen.  but  its  application  as  a  substitute  for 
explosives  for  breaking  rock  in  a  lew  granite  quarries  has  re- 
ceived lltUe  publicity. 

In  the  resdou  of  LIthonIa,  a  few  miles  from  Atlanta,  Ga., 
Is  a  dome  of  massive  granito  used  widely  tor  building  stone 
and  for  paving  blocks,  ihe  most  remarkable  structural  fea- 
ture ot  the  granite  Is  the  absence  of  Joints  and  sheeting 
planes.  The  term  "joints"  is  applied  to  opon  fractures  that 
(oramonly  occur  in  rocks,  usually  vertical  In  direction  or 
nearly  so,  and  spaced  from  a  few  Inches  to  several  feet  apart. 
On  the  I.ithonia  granite  outcrop,  however,  one  may  walk 
over  the  bare  rock  surface  for  hundreds  of  leet  without  find- 
ing any  indications  of  a  Joint.  '"Sheeting  planes"  are  open 
fractures  at  various  levels,  approximniely  parallel  with  the 
rock  surface.  The  presence  of  such  planes  when  spaced  sev- 
eral feet  apart  greatly  fadllties  quarrying  and  where  absent, 
US  at  LIthonla.  the  necessary  fractures  must  be  made  arti- 
flcially. 

The  forcing  of  artificial  sheeting  planes  Is  accomplished  as 
follows:  Two  holes  of  ubout  3in.  diameter  are  drilled  close 
together  and  to  a  depth  of  about  S  ft.  Two  men  work  at 
these  holes  all  summer,  and  sometimes  part  of  a  second  sum- 
mer. A  very  small  charge  of  black  blasting  powder,  not 
more  than  a  spoonful,  is  placed  in  each  hole,  tamped  with 
clay,  and  the  charges  are  fired  simultaneously  with  an  elec- 
tric battery.  This  starts  a  small  fracture  running  outward 
from  the  bottoms  of  the  holes.  There  is  In  most  granites 
one  direction  of  ea«y  splitting  known  among  quarrymen  as 
the  "rift."  ind  as  the  rift  direction  in  the  Lithonia  granite 
Is  horizontal  the  fracture  follows  a  horizontal  plane. 

.After  this  preliminary  shot  water  is  poured  into  the  holes 
soften  the  clay  tamping  which  is  then  removed,  and  sec- 
..iid  charges,  a  little  larger  than  the  first  ones,  are  placed 
In  the  sand  holes.  This  process  is  repeated  time  after  time 
with  a  gradual  increase  in  the  size  of  the  charges,  and  the 
fracture  gradually  widens.  A  quarryman  skilled  In  this  type 
'   work   can   readily   judge   the   extent   of   the    fracture,   for 

'  -'n   standing  on   the   rock   surface  at  some  distance   from 

•    drill  hole.-;  he  can  determine  by  the  nature  of  the  jar  be- 
ith  his  feet  when  the  charges  are  lired  whether  or  not  the 

icture  has  reached  th  >  point  over  which  he  is  standing. 

Solar  heat  is  said  to  assist  greatly  in   this  process.     It  is 

iimed  that  d'lring  the  hottest  part  of  the  summer  the  frac- 

1"  will  extend  without  the  assistance  of  explosives.  In 
.lit,  solar  heat  is  found  to  be  of  such  material  advantage, 
h:it  !t  Is  deemed  advisable  to  suspend  operations  during  the 

inter  months. 

Thore  is  nothing  spectacular  about   this   type  of  blasting. 

I   the  charge  Is  never  large  enough  to  disturb  the  tamping. 

irnr  places  his  ear  on  the  rock  surface  at  a  distance  of  25 
.10   ft.  from   the  drill  holes  the  only   evidence  of   the  ex- 

'  sive   discharge   is   a    faint   thud   similar  to  that   produced 

'len  one  rests  his  head  on  a  table  and  taps  the  under  sur- 

'  p  of  the  table  top  with  his  finger  tip. 

This   process   of   blasting  with   increasing  charges   Is   con- 
ued  until  the  outward  boundary  of  the  horizontal  fracture 

:ins  a  circle  0  to  6Sft  ft.  distant  from  Ihe  central  holes.   .\ny 

'f>mpt   to  hasten   the  operation   by  Increasing   the  charges 

'  rapidly  would  be  disastrous,  for  it  would   result  in  forc- 

-'  a  vertical  fracture,  and  thus  render  further  continuance 
'.  the  process  impossible. 

The  final  step,  involving  the  use  of  compressed  air,  is  the 
most  interesting  of  all.  An  iron  pipe  is  placed  In  each  drill 
hole  ;ind  the  space  between  the  pipe  and  the  rock  filled  in 
with  sand   nags  and  melted   sulphur  so  that  it  is  air   tight. 


Connections  are  made  fiiim  the  iron  pipes  to  the  air  com- 
pressor equipment  whkh  is  Huiployed  to  supply  air  to  the 
•luarry  drills,  and  compressed  air  is  thus  transmitted  at  a 
pressure  of  about  100  lb.  to  the  square  inch.  The  effect  is 
truly  remarkable,  for  as  the  air  enters  the  narrow  confines 
of  till-  artificial  sheeting  plane,  with  a  cracking,  rending  noise 
.1  widens  the  fru'Jture  until  it  emerges  at  the  surface  at  some 
point  on  the  Hank  of  the  rock  dome.  The  -sheeting  plane 
thus  formed  may  cover  an  area  of  one  or  two  acres. 

At  first  sight  It  seems  incredible  that  air  at  a  pressure  of 
only  100  lb.  per  square  inch  co.ild  execute  so  tremendous  a 
task.  A  little  ciilculatlon,  however,  will  make  it  seem  more 
reasonable.  Assiiming  that  through  leakage  or  for  other  rea- 
sons (he  air  pressure  drops  to  50  lb.  per  square  Inch,  the  total 
upward  pressure  on  a  circular  mass  of  rock  120  ft.  In  diam- 
eter would  be  over  40,000  tons,  while  the  actual  weight  of 
juch  a  mass  of  rock  8  ft.  thick  would  be  only  about  7,200 
tons.  Thus  the  lifting  pressure  would  be  nearly  0  times  the 
wi-lght  of  the  ro'-k  mass,  and  this  is  evidently  sulllclcnt  to 
force  a  continuance  of  (he  fracture  already  begun  with  ex- 
plosives. 

The  mass  of  rock  8  ft.  thick  and  one  to  two  acres  in  ex- 
tent Is  then  ready  for  subsequent  quarry  operations,  and  one 
such  mass  may  occupy  many  workmeii  for  an  entire  season. 
f'ro'--s  fractures  are  made  by  using  "plug  and  feather"  wedg- 
ing in  boles  5  in.  apart  and  5  in.  deep.  Masses  of  rock  about 
S  ft.  wide,  8  ft.  thick  and  many  feel  lung  are  first  broken  out. 
and  these  are  subsequently  further  divided. 

The  absence  of  joint  planes  makes  it  possible  to  procure 
rock  masses  of  any  desired  size.  One  mass  observed  with  8 
ft.' thick,  7  ft,  8  in.  wide  and  S75  ft,  long  with  no  cross  frac- 
tures. Such  a  mass  would  weigh  about  1,.S70  tons.  In  so 
I'ar  as  utilization  of  the  produi  t  is  concerned,  any  possible 
advantage  to  be  gained  from  the  ability  to  obtain  exceedingly 
large  blocks  is  entirely  lost,  for  most  of  tho  rock  Is  subdi- 
vided ami  again  subdivided  until  it  is  reduced  to  building 
stones  and  paving  blocks. 

The  employment  of  compressed  air  in  breaking  rock  in  the 
manner  described  does  not  bear  promise  of  any  radical 
change  in  general  quarry  practice,  for  its  application  is 
greatly  restricted.  Most  rock  ledges  are  intersected  by  nu- 
merous joints  which  in  many  instances  are  so  closely  spaced 
that  blocks  suitable  for  building  or  paving  cannot  be  ob- 
tained, and  the  rock  may  be  utilized  for  crushing  purposes 
only.  It  is  obvious  that  any  open  fracture  in  a  rock  mass 
would  provide  a  means  of  escape  for  the  explosive  gases 
generated  during  the  early  phases  of  the  process  described 
above,  and  thus  render  it  ineffective,  and  would  also  permit 
the  escape  of  the  compressed  air  used  in  the  final  operation. 
Thus  the  method  may  be  used  only  where  the  rock  is  free 
from  Joints,  and  such  rock  masses  are  of  rare  occurrence. 


Reports  ft   Investigations,  I'.   S.  Bur-^au  "f  Mines,  August,  1920. 


Long  Life  of  Wood  Poles  Set  in  Concrete 

.■\  niint  issue  of  Electric  Traction  funiislies  an  fXaniple 
of  the  value  of  setting  wood  poles  in  concrete.  The  experi- 
ence is  that  of  the  Topeka  Ry.,  Topeka.  Kan.  A  portion  of 
this  line  was  originally  eleclriflefl  in  1.SS8  and  the  city  lines 
were  first  operated  by  electricity  in  1902  and  190.';.  The 
overhead  work  at  this  time  was  constructed  with  unusual 
care  and  precision,  the  line  being  located  with  plumb  bob 
and  transit.  The  first  trolleys  used  were  made  ot  wood  and 
every   precaution  was  taken   to  Insure  an   unfailing  contact. 

At  corners  and  at  places  where  unusual  stresses  occurred, 
nn  efi'orl  was  made  to  make  the  overhead  construction  as 
rigid  as  poi-slble.  This  feature  of  the  construction  in  1S88 
manifested  Itself  in  the  use  of  30-ft.  poles  with  a  minimum 
top  diameter  of  10  In.,  at  all  turns  in  the  line.  In  the  at- 
tempt to  secure  rigidity,  these  heavy  poles  were  set  in  con- 
crete. All  of  these  corner  poles  except  those  which  have 
been  broken  through  aLCldent  are  still  in  service  after  32 
years.  In  spite  of  the  fact  that  the  concrete  was  ot  a  com- 
paratively poor  quality  on  account  of  using  a  local  cement 
which  at  that  time  had  not  been  developed  to  a  high  de- 
gree. The  Illustration  shows  one  ot  these  poles  near  the 
business  section  of  Topeka. 

The  value  of  proper  setting  ot  wooden  poles  Is  clearly 
demonstrated  by  these  ^2-year-old  poles.  In  this  section  ot 
Kansas  the  average  life  of  unprotected  wood  poles  Is  S  to 
10  years. 
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Method  of  Making   Soundings 
Through  Ice 

A  method  of  making  soundings  through  ice.  water  and 
mud,  by  using  lengths  of  small  pipe,  was  described  by  Mr. 
John  C.  Trautwine.  3rd,  in  a  recent  issue  of  the  Cornell  Civil 
Engineer.  The  surroundings  were  made  to  determine  the 
kind  and  thickness  of  cover  over  a  mine  extending  under  a 
lake.  The  mine  (see  Fig.  1)  has  its  mouth.  M,  perhaps 
•within  100  ft.  of  the  shore  of  a  lake.  The  lake  is  about  1% 
miles  long  and  14  mile  wide,  and  the  ore  has  been  worked 
out  from  the  vein  to  a  point  at  least  %  mile  under  the  lake, 
as  shown  at  B. 

The  mine  dips  down  at  about  20  or  SO"  from  the  horizontal. 
Near  its  mouth,  the  top  or  roof  of  the  mine  approaches  very 
closely  to  the  bottom  of  the  lake,  as  had  already  been  ascer- 
tained by  soundings  and  the  mine  surveys— perhaps  to 
•within  10  or  15  ft.,  as  indicated  at  D.  Further  down,  how- 
ever, the  indications  were  that  the  roof  covering  of  solid 
rock  was  thicker,  and  the  probabilities  were  that  the  greater 
the  distance  into  the  mine,  the  greater  the  thickness  of  solid 
rock  constituting  the  "roof."     Apparently,  the  most  critical 


Fig.   1 — Cross   Section   of   Mine   and    Part   of    Lake. 

point  had  been  reached  at  about  D.  Nevertheless,  soundings 
had  never  been  made  more  than  100  ft.  or  so  out  into  the 
lake,  and  there  was  no  real  indication  of  the  safety  of  the 
mine:  and  to  have  the  lake  break  into  such  a  mine,  which 
could  afford  but  one  general  avenue  of  escape,  would  have 
been  a  very  serious  matter,  especially  if  the  waters  were  to 
rush  in  at  all  rapidly. 

Early  in  1912  a  cold  snap  set  in  and  the  lake  was  soon  cov- 
ered with  ice  thick  enough  to  enable  a  party  to  go  out  on  it 
with  *d  transit,  if  necessary,  and  lay  off  on  it  a  "checker- 
board," and  make  soundings  through  the  ice — a  far  cheaper 
method,  of  course,  than  that  of  making  the  soundings  from 
a  boat,  with  the  accompanying  necessity  for  one  or  two  tran- 
sit parties  on  shore  to  locate  the  boat.  Colored  tags,  let- 
tered and  numbered,  were  used  to  mark  the  "stations,"  and 
were  literally  nailed  down  to  the  ice  -with  large  nails. 

The  soundings  through  the  water  were  made  with  a  wire,  to 
the  end  of  which  was  attached  an  old  drill  to  act  as  a  "sink- 
er." No  windlass  was  used  for  handling  the  wire,  the  wire  be- 
ing rut  off  into  fixed  lengths  of  100  or  200  ft.,  and  the  upper 
end  of  the  wire  being  then  laid  out  along  the  ice  horizontally 
between  "stations."  The  sinker  was  then  lowered  by  one  man 
through  a  hole.  H.  Pig.  1.  in  the  ice,  and  a  second  man.  R, 
holding  the  other  end  of  the  wire,  walked,  or  frequently  ran 
and  slid,  alone  the  ice.'  until  the  sinker  reached  the  bottom 
as  would  be  indicated  by  the  slackening  of  the  wire.  On  tak- 
ing up  the  slack,  a  simple  measurement  with  the  steel  tape, 
from  the  other  end  of  the  wire  to  the  appropriate  "station." 
would   give  directly  the  depth  of  the  water  under  the  hole. 

However,  the  data  obtained  from  these  soundings,  though 
more  than  c/>verlng  the  mine,  gave  evidence  that  they  in 
themselves  were  not  reassuring  as  to  the  safety  of  the  mine. 
All  but  the  edges  of  the  lake,  as  indicated  by  the  "feel'  of 
the  sinker  through  the  wire,  and  as  shown  by  the  material 
brought  up  by  the  sinker,  was  covered  with  a  sedimentary 
deposit  of  soft  mud.  In  fact,  the  drill,  if  dropped  rapidly, 
•would  come  up  (if  the  wire  did  not  break  and  leave  it  down 
there,  as  happened  several  times),  with  mud  clinging  to  it 
for  a  length  of  a  foot  or  more.  The  material  was  very  soft. 
wa3  finely  divided  to  the  point  of  feeling  slimey.  and  seemed 
quite  homogeneous:  but  examination  under  a  microscope 
revealed  a  display  of  brilliantly  colored  fragments  rivaling  n 
kaitldoscope.  Moreover,  the  entire  middle  third  of  the  lake 
was  level  enough  to  build  a  tramway  on  (though  the  tramway 


would  have  sunk  in  and  disappeared!)  while  there  was  no 
siH-h  level  tract  of  ground  within  many  miles.  Indeed,  judg- 
ing from  the  surrounding  hills,  the  indications  were  that  the 
real  rotk  bottom,  toward  the  middle  of  the  lake,  possibly  lay 
lOv  ft.  or  more  below-  the  surface  of  the  mud 

In  spite  of  the  continued  cold,  which  showed  no  signs  of 
letting  up,  it  did  not  seem  wise  to  plan  any  ideal  apparatus 
or  to  send  to  New  'Vork  City  for  supplies  for  the  purpose 
of  attempting  to  sound  down  through  the  mud  to  solid  rock. 
The  reverse  process  was  therefore  used,  of  taking  wha": 
could  be  found  on  the  spot,  and  making  the  best  of  it.  For- 
tunately but  little  seemed  to  be  needed  to  make  some  kind 
of  a  try.  A  good  supply  of  "two-by-fours"  enabled  the  help- 
ers, who  were  carpenters,  to  construct  in  the  course  of  a 
morning  a  crude  10-ft.  derrick.  They  put  a  couple  of  wooden 
runners  under  it.  and  steps  up  on  one  side,  while  the  black- 
smith stopped  sharpening  drills  long  enough  to  twist  a  bar  of 
iron  into  the  shape  of  a  windlass  which  was  attached  to  th-.' 
side  of  the  derrick,  and  a  pulley  was  attached  near  the  top. 
By  postponing  the  installation  of  the  steam  radiators  in  some 
new  buildings,  an  ample  supply  of  %-in.  or  1-in.  pipe  was 
available. 

The  plan  was.  of  course,  to  sled  the  derrick  along  the  ice, 
adjust  it  over  a  hole,  and  lower  one  pipe  length  after  an- 
other into  the  water  down  to  the  mud.  As  the  combined 
lengths  were  lowered,  a  man  climbed  up  the  derrick  with  a 
new  length  of  pipe,  and  screwed  it  onto  the  top  of  the  as- 
sembled lengths  below.  This  process  was  repeated  until 
the  pipe  would  go  down  no  further.  Before  lowering  the 
pipe,  a  rope  was  lashed  to  it.  run  up  over  the  pulley,  and 
back  down  to  the  "windlass."  where  it  was  given  three  or 
more  laps  (for  the  ice  greatly  reduced  its  coefficient  of  fric- 
tion), so  as  to  be  able  to  pull  the  pipe  out  again.  As  new 
lengths  of  pipe  were  added,  the  rope  was  shifted  to  the  new 
upper  end  so  produced. 

Having  observed  how  beautifully  a  pile  can  be  driven  into 
sand  by  means  of  a  jet  of  water  alongside,  and  feeling  that 
the  mud  was  somewhat  akin  to  sand,  a  pump  was  at  first 
taken  out  with  the  outfit,  and  connected  by  means  of  flexible 
hose  with  the  top  of  the  pipe,  after  the  pipe  had  reached  the 
mud.  Possibly  this  might  have  been  made  to  work  well  if 
spare  time  enough  had  been  available  to  keep  the  pump 
continuously  manned  to 
prevent  it  from  freez- 
ing: but  even  •when  it 
did  work,  it  did  not 
seem  to  help  the  pipe 
^own  very  much.,  per- 
haps because  a  high 
enough  pressure  could 
not  be  procured. 

But.  as  is  well 
known,  a  cork,  once 
started  twisting,  can 
easily  be  withdrawn 
from  a  bottle.  So  the 
pipe  was  twisted  with 
a  pipe-wrench,  and  it 
•.vas  found  that  it  went 
down  through  the  mud 
surprisingly  well.  In 
Fig.  2  the  man  on  the 
right  is  seen  holding 
the  wrench,  the  one  in 
the  middle  has  hold  of 
the  crank  on  the  wind- 
lass, and  the  one  on 
tha  left  is  holding  the 
.slack  end  of  the  rope. 

Early  in  the  work, 
while  still  not  far  from  the  shore,  the  pipe  would  sink  5,  10  or 
20  ft.  or  more,  through  the  mud.  before  its  lower  end  could 
be  heard  gritting  on  the  rock  below,  and  it  would 
refuse  to  go  down  any  further.  In  such  places  the 
water  depth  was  not  very  great.  But  something  like 
a  third  of  the  way  across  the  lake,  the  water  depths 
had  approached,  and  in  some  places  exceeded  100  ft.  A  col- 
umn of  1-in.  pipe,  100  ft.  tall,  would  hardly  be  considered  of 
ideal  dimensions  for  drilling  holes  over  50  ft.  deep,  even 
in  soft  mud.  Yet  that  was  what  was  actually  accomplished. 
As  soon  as  the  pipe  bore  on  the  mud.  the  portion  that 
projected    above    the    ice,   would    begin    to    depart    from    the 


Fiy. 


2 — Arrangement    for    Sounding 
Through     Ice    With     Pipe. 
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n-rtical  as  was  let  down.    One  or  two  such  columns  of  pipe 

were  broken  off.  but  It  was  soon  Uarned  thut   It  was  possi- 

' 'o   lo   lower   the   upper  end   until   tlie   top    would   lean   over 

rhaps  15'  or  more  from  the  venkal.     Presumably  the  eon- 

■ion  was  about  as  shown  at  P,  in  Kig.   1.    Lowering  would 

•  n    be   stopped   and    the   pipe   wrtiuli   applied.      Usually    a 
.1(  dozen  twists  would   straighten   the   upper  end   to  nearly 

rtical,   which   Indicated    that    the    lower   end    had   gone   on 

•«n  and   that   the   column   was  presumably   nearly  straight. 

le  upper  end.  then,  was  supported  by  the  rope,  the  middle 

iH.rtion    partly    depended    from    the    upper    portion    and    was 

partly   supported   by   the  lower  portion,   while  the  weight   dI 

•  ■  lower  end  alone  exerted  all  the  force  available  for  peno 
iting  the  mud.     Then  it  was  lowere<l  again  until  the  upper 

:iil   leaned  about   15'.  and  the  pipe  was  twisted  again  until 

1    was  straight,  or  until  It  hit  the  rocks. 
.■Sometimes  after  gritting  a  little,  there  would  be  a  jar  and 
•■  upper  end  of  the  pipe  would  straighten  once  more.    This 

•plicated,  of  course,  that  a  small  rock  had  been  encountered. 

(•Ill   had  been  passed.     I'sually.  the  second  time  the  gritting 
fan    it    woul<l    continue    indefinitely    as    long    as    the    pipe 
IS   twisted. 
The  extrncting  of  the  pipe  was  about  as  tedious  a  process 

I-    the   sinking  of  it.   for   the   pull   was   severe,  even   though 

■listed   by   twists   from   the  pipe   wrench,   and   the   1-in.  rod 

:istituted    none    too    small    a    windlass    drum    for    the    1-ft. 

rank.     Also,  the  pipe  length  had  to  be  disconnected  one  by 

■Tie— a  procedure  all  of  us  shunned,  because  of  the  water 
It  was  released  from  the  top  length  of  pipe  as  It  was  un- 
rewed.  Toward  the  middle  of  the  lake,  where  the  water 
IS  100  ft.  deep,  and  the  pipe  generally  penetrated  50  ft.  of 
nd.   and   in   some  cases   fiO  ft.  and  a  little  more,  only  two 

or  three  complete  soundings  could  be  made  in  the  course  of 

a  day. 


The    Grease 


Gun    for     Lubrication   on  a 
Dredge 

Large  bearings  working  under  heavy  load  and  so  placed 
as  to  be  inconvenient  of  access  entail  a  real  problem  from  the 
lubrication  standpoint.  Where  such  hearings  operate  under 
conditions  that  might  permit  the  entrance  of  sand,  the  use 
of  grease  for  lubrication  and  the  filling  of  the  entire  bearing 
space  with  the  grease  effectively  keep  out  sand. 

Thf>  lower  tumbler  on  the  bucket  line  of  a  gold  dredge,  as 
•  !1  as  the  rollers  supporting  the  upward-moving  bucket  line. 


Grease    Gun    Used    on    Gold    Oredges. 

furnish  an  excellent  example,  states  Engineering  and  Mining 
Journal.  Both  lower  tumbler  bearings  and  the  bearings  of 
the  rollers  are  lubricated  with  grease.  The  grease  Is  applied 
with  a  grease  gun.  which  consists  of  a  cylinder  filled  with 
grease  into  which  a  piston  is  forced  down  by  a  screw  dis- 
charging the  grease  through  a  small  pipe  which  is  attached 
by  a  threaded  end  to  an  opening  in  the  bearing.  After  charg- 
ing a  bearing  the  opening  is  closed  by  a  screw  plug.  The 
illustration  shows  a  set  of  grease  guns  on  one  of  the  gold 
dredges  of  the  Yuba  Consolidated  Goliirields  Co. 


State  Rej^ulation  of  Public  Utilities 
vs.  City  Council  Control 

Kngineers  an-  'Ittcd  both  by  tr.iliiiiiK  and  t-xperieuce  to  ob- 
serve, study  and  form  an  inltlliiji'nt  opinion  as  to  the  rela- 
tive merits  of  the  present  and  almost  universal  system  of 
state  regulatlcu  contrasted  «ith  the  'jUI  and  practically  ob- 
solete system  of  city  council  control  as  an  agent  in  prevent- 
ing the  non-functioning,  .ir  the  luadecjuacy  of  utility  service. 
For  this  reason  a  recent  leport  on  this  subject  by  tlio  Public 
Aftairs  Coromittce  of  the  Western  Society  of  Kngineers  is  of 
much  Interest.  While  the  report  deals  i)ariicularly  with  the 
situation  in  Chicago,  where  there  Is  considerable  agitation 
for  doing  away  with  the  Stale  Public  I'tillties  Commission, 
it  contains  facts  which  should  be  known  and  kept  In  mind  by 
all  citizens.     Tne  report   follows: 

The  old  method  of  securing  the  sL-r\  ice  and  establishing 
the  rates  of  a  utility  in  a  city  was  the  natural  but  primative 
one  of  forcing  the  utility  to  make  the  best  bargain  It  could 
with  the  city  council,  Ine  bargain  being  expressed  in  the 
form  of  a  franchise  or  "contract"  ordinance.  No  utility  at 
its  start  was  a  public  necessity,  since  the  public  had  to  be 
taught  its  usefulness  and  desirability.  Therelorj,  both  the 
service  and  the  rates  were  unimportant.  The  promoting 
company's  chief  aim  was  development  and  this  was  impos- 
sible If  service  was  poor  and  rates  too  high.  In  other  words, 
the  company  was  its  own  regulator  and  at  first  the  general 
public  was  only  slightly  interested  in  its  rate  of  profit. 

The  old  system,  like  any  commercial  bargain  not  based  on 
costs,  resulted  in  poor  service  where  rates  were  too  low,  ex- 
travagance and  corruption  where  they  were  too  high,  and  the 
worst  kind  of  local  "politics"  and  practices.  In  either  case 
the  public  failed  to  get  what  is  now  looked  upon  as  essen- 
tial— good  adequate  service  at  a  fair  rate. 

The  old  system,  as  a  matter  of  fact,  was  fundamentally  un- 
fair. The  citizens  elected  the  city  council  to  represent  them 
in  the  bargain.  The  owners  of  the  utility  company  similarly 
elected  directors  and  otiicers  to  represent  them.  Obviously 
a  "square  deal"  required  a  third  party,  as  judge,  to  whom 
each  side  could  present  its  arguments  for  an  impartial  de- 
cision, fair  to  both  sides.  The  general  public  is  willing  that 
the  decision  should  be  fair.  The  old  system  makes  no  pro- 
vision for  such  a  result. 

The  old  system  has  pioved  a  failure  after  long  trial,  not 
only  for  reasons  suggested  above  but  also  because  it  left  the 
service  using  public  helpless  against  either  poor.  Inadequate 
service  or  unjust  rates  during  contract  periods.  The  attempt 
to  get  what  rates  would  fairly  cover  costs  during  such  pe- 
riods was  as  unsuccessful  as  it  was  unscientific  and  uneco- 
nomic. 

The  new  system  of  state  regulation  of  service  and  rates  by 
a  commission  Is  the  natural  and  logical  outgrowth  of  the  at- 
tempt to  remedy  the  obvious  and  unbearable  faults  of  the  old 
system.  Except  as  to  railroads,  this  was  started  in  Massa- 
("husetts  In  1906  or  only  14  years  ago,  and  in  Illinois  in  1911. 
At  the  present  time  regulation  by  commission  is  in  effect  in 
42  states  and  in  the  District  of  Columbia.  Hawaii,  Porto  Rico, 
and  the  Philippines.  Tho  Texas  League  of  Municipalities, 
composed  of  mayors,  is  formulating  a  statute  for  presenta- 
tion to  the  next  legislature.  There  are  five  commissions  in 
Canada. 

It  Is  pre-eminently  the  American  system  for  handling  util- 
ity companies  In  the  interest  of  the  public.  Its  growth  has 
•leen  -ilow  but  steady  and  no  state  which  has  adopted  it  has 
seen  fit  to  repeal  the  law  and  go  back  to  the  old  and  prac- 
tically obsolete  system  of  municipal  council  control. 

"Home  Rule."  so  called,  as  now  proposed  Is  but  a  proposi- 
tion to  popularize  the  old  system  by  giving  It  a  good  name. 
It  does  not  contemplate  placing  the  responsibility  upon  an 
Independent  and  Impartial  commission  employed  to  devote 
Its  time  to  such  matters,  but  proposes  to  continue  the  han- 
dling of  public  utilities  in  the  old  political  channels  where 
partisan  interests  are  In  position  to  exert  unduly  potential 
Influences. 

In  our  opinion,  the  only  thing  which  has  saved  any  sem- 
blance of  adequate  utillt.v  service  in  Chicago  under  present 
cost  conditions  was  the  fact  that  the  "contract  ordinances," 
established  by  the  city  rouncll  under  the  old  system,  and  still 
fought  for  by  the  city  administration,  could  legally  be  broken 
and  overruled  by  the  action  of  the  State  Commission  under 
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the  wortiing  of  'he  new  system.  The  fallacy  of  "contract 
rates"  for  public  service  has  at  length  been  fully  demon- 
s-trated. 

The  public  might  benefit  under  the  old  system  except  lor 
two  important  tacts;  first,  good  service  is  more  important 
than  :i  low  fixed  rate  in  any  city;  second,  no  utility  company 
can  be  forced  to  do  the  impossible,  i.  e.,  to  give  good  service, 
or  any  service  at  all  :»dequate.  after  its  receipts  cease  to 
meet  its  expenses.  It  is  our  opinion,  therefore,  that  a  suc- 
cessful attempt  to  continue  "o-cent  fares"  and  other  pre-war 
utility  rates,  regardless  of  costs,  would  be  nothing  less  than 
a  calamity  to  the  city  as  a  business  and  social  center. 

In  view  of  the  above,  the  fact  that  the  Illinois  Utilities 
Commission  has  recently  granted  rate  increases,  after  due 
public  hearings  and  argument,  to  Illinois  utilities,  is  to  its 
credit  and  makes  for  the  ultimate  good  of  the  public  rather 
than  otherwise.  The  service  using  public  apparently  real- 
izes this  since  it  is  not  generally  complaining  as  to  the  new 
rates  so  much  as  to  poor  or  inadequate  service. 

Opposition  to  control  of  utilities  through  state  commission 
seldom,  if  ever,  takes  the  form  of  objection  to  any  feature  of 
'he  regtilatory  law  under  which  the  commission  acts.  There 
is  opposition  to  having  a  commission  at  all.  and  opposition  to 
its  personnel;  but  no  acts  performed  by  the  commission  un- 
der the  law,  and  under  Us  oath  of  office,  are  pointed  out  as 
against  public  interest  or  as  being  unfair  and  unjust.  The 
public  is  safeguarded  from  possible  illegal  or  unjust  acts  of 
.he  commission  by  the  fact  that  such  acts  are  always  subject 
to  court  review.  The  present  Illinois  law  provides  for  a  bi- 
partisan commission.  It  was  enacted  under  a  Democratic 
administration  and  is  now  operated  under  a  Republican  ad- 
ministration. On  this  basis  the  Illinois  commission  holds 
an  enviable  record  for  its  effort  to  interpret  and  carry  out 
the  law  as  written  in  the  public  interest. 

There  are  42  state  commissions  in  the  United  States,  and 
five  commissions  in  Canada,  and  they  have  found  it  neces- 
sary, and  to  the  public  interest,  to  raise  utility  rates  since 
the  war  It  is  not  a  local  issue;  nor  can  the  Illinois  commis- 
sion be  pointed  at  as  a  special  offender  in  this  regarf^.  as 
some  are  trying  to  make  it  appear.  Pre-war  rates  are  now 
as  impossible  with  utilities  as  with  other  necessities. 

The  oldest  labor  paper  in  the  United  States,  the  Union. 
published  in  Indianapolis,  recently  contained  the  following 
very  practical  and  sensible  summing  up  of  present  conditions 
affecting  utility  rates  of  the  telephone  companies: 

X-^w  the  telpphonc  service  vendor  is  subject  to  the  same  human 
conaitions  as  the  merchants  in  any  other  line.  It  buy  certain 
commodities  and  turns  these  commodities  into  what  it  sells  to  the 
public.  If  it  can  buy  copper  and  steel  and  chemicals  and  property 
and  labor  at  a  certain  price  it  can  sell  its  product  in  service  at 
a  price  which  is  fi.xed  by  its  expense  plus  tho  profit  allowed  it  by 
a  public  body.  If  the  cost  of  the  materials  used  in  the  production 
of  its  service  increases  a  hundred  per  cent  or  more,  would  It  not 
be  quite  reasonable  to  expect  that  it  might  and  should  b".  allowed 
•o  Increase  the  costs  of  the  service  sold  in  the  .same  proportion? 
.Vnd  if  such  proportionate  advance  in  rates  is  rot  allowed,  can  we 
e.xpect  the  telephone  companies  to  render  service  on  a  standard 
set   on    a   profit   making   basis? 

The  same  argument  applies  to  all  utilities.  The  basis  of 
old-time  rates  has  changed  with  the  tremendous  changes  in 
wages  and  other  costs.  This  fact  seems  to  us  self-evident 
and  to  dispose  of  most  of  the  argument  to  restore  so-called 
"Home  Rule"  so  as  to  get  back  the  old  "5-ct.  fare."  It  can- 
not be  done  ui>der  the  old  system  any  sooner  than  under  the 
new.  And  service,  the  ."-eally  important  factor  to  the  citizen, 
will  be  jeopardized  by  such  a  reactionary  change. 

The  commission  has  performed  its  proper  duty  in  increas- 
ing rates  to  meet  present  conditions  and  will  be  an  equally 
effective  agent  in  decrea;;ing  them  should  conditions  warrant 
reductions  in  the  future.  The  utility  is  thus  maintained  at 
all  times  as  an  efficient  going  concern  and  enabled  and  com- 
pelled to  give  good  service  with  fair  but  not  excessive  re- 
turns to  both  labor  and  capital.  Tho  machinery  to  accom- 
plish all  this  is  supplied  by  the  commission. 

Any  attempt  to  impair  the  usefulness  of  the  commission, 
to  abridge  Its  powers,  and  especially  to  go  back  to  the  old 
era  of  political  control  of  utilities.  In  vogue  prior  to  the  time 
when  commission  regulation  became  the  law,  would  be  a 
distinct  step  backward;  a  grave  menace  to  the  industries  of 
the  Stat?  and  to  Its  people.  The  recent  increases  in  rates 
were  only  the  normal  consetiuence  of  the  increased  cost  of 
all  commodities,  and  were  far  less,  as  a  rul'  ,  proportionately, 
than  the  average  increase  of  commodity  coals. 


Economical    Method   of   Thawing 
Dynamite 

A  simple,  economical  and  safe  method  of  tluiwins  dyna- 
mite, and  iueidentally  one  which  greatly  adds  to  the  comfort 
of  men  on  shift,  is  described  by  Mr.  Douglas  Lay  in  the  Engi- 
neering and   Mining  Journal. 

A  change  house  or  lunch  room  of  sufficient  size  to  accom- 
modate the  miners  and  others  on  shift  is  erected  close  to  the 
portal  of  working  tunnel,  or  shaft  collar,  as  the  case  may  be. 
.V  large  box  stove  in  this  building  is  supplied  with  a  hot-water 
coil,  by  means  of  whicl;  a  horizont;-i  water  coil  is  heated 
in  a  thawing  box.  situated  in  a  small  building  about  100  yd. 
from  the  change  house  and  placed  at  as  great  an  elevation 
above  the  latter  as  the  profile  permits.  The  two  water  pipes 
between  the  two  buildings  are  placed  in  a  wooden  box  filled 

Meusey 
Thawing^ 


.-  Change .  aO 
'  \  Hcu^t  ci^    /^ 

■Box  filled  w!th  STrav 
onci  coyerf<i  with  16 
,„^-  of  Soil  conveying  iVafer  Pipa 

-----  ,    --Box  Stove      to  ThamngHoiie. 

Conveyance  of        with  Heating  ^  Profile 

any  Waite  Wood   Water  Coil 
for  Fuel. 

Fig.  1 — General  Arrangement  of  Change  and  Thawmg  Houses, 
with  hay  or  straw,  the  box  being  buried  about  18  in.  below 
the  surface  of  the  ground. 

The  essential  idea  in  the  placement  of  the  two  buildings  is 
that  if  the  change  house  catches  fire,  the  latter  cannot  pos- 
sibly spread  to  the  thawing  house.  At  the  same  time,  al- 
though the  method  of  thawing  dynamite  is  comparatively 
safe,  such  a  building  as  the  thawing  house  should  always  be 
pU'ced  in  an  isolated  spot,  taking  advantage  of  any  natural 
protection  afforded  by  ground  contour,  so  that  any  untoward 
happening  therein  is  not  likely  to  cause  loss  of  life.  The 
above  general  arrangement  is  illustrated  in  the  sketch,  Kig.  1. 

The  si«;e  of  the  change  house  and  lunch  room  depends,  of 
course,  upon  the  number  of  men  it  is  desired  to  accommo- 

Pipes  from  Coil  to 
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Large  Box       q 
Sto^e,  6'  long 


No  Floor  -  Soil  or  Waste 


Thawing 
House 


Seat  15"  wide 


Chc^nge  House -Sketch  Plan 
Size  depends  on  Number  of  Men 

Fig.    2 — Plan    of    Change    House. 

date.  Around  the  sides  of  the  iiiK  rior  is  a  seat  15  iu.  wide, 
with  a  foot  rest  in  front  21  in.  in  width.  With  this  except ioi; 
the  building  contains  no  floor,  the  soil  being  merely  leveled 
off,  with  perh.ips  a  layer  of  fine  waste  scattered  over  it.  This 
ensures  absence  of  danger  from  any  hot  ashes  from  the 
stove.  A  brick  chimney  for  the  latter  is  highly  advisable, 
but  if  a  stovepipe  is  used  care  should  be  taken  to  insulate  It 
thoroughly.  Most  stovepipes  are  a  constant  m^-nace  unless 
run  into  brick  chimneys.  In  the  center  of  the  building  is  a 
large  box  stove,  the  larger  the  better,  which  contains  a  heat- 
ing coil.     The  top  of  the  stove  serves  to  heat  tea  and  coffee. 
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The  building  coutuius  n»  celling  loards.  It  Is  preferable  iu 
place  the  building  at  th«  side  of  u  mine  truck,  so  that  any 
waste  wood  from  the  luino  or  timbir  shed,  e.  g.,  ends  of  tlm- 

■  rs,  old  wedges,  and  similar  miili-rials,  may  be  readily  con- 

•  yed  to  the  change  house  and  utili/.i'd  us  luel.     The  general 

I  rangement  is  shown  in  Fig.  2. 
.\  convenient  size  for  the  thawing  house  Is  S  by  t!  ft.,  with 

u.  walls  and  half  pitch  roof,  siitlicit  nt  tL.  accommodate 
iliiiwing  bo.x,  watfr  barrel,  and  a  f.-w  unopened  boxes  of 
■Ivnaniite.  (See  Figs.  3  and  4.)  The  (lia»ing  box  Is  made  of 
:■  in.  plank,  and  Is  18  in.  wide  by  i.s  in.  deep  by  4  ft.  long. 
I'lliing  the  bottom  is  a  coil  of  -"iiin.  pipe,  over  which  a  layer 

!   sawdust.  whX-h  acts  a.-:  an  absorbent  of  any  exuded  nitro- 
>cerine,  is  sprinkled.     The  box  his  a  hinged,  tightly  lilting 

uver.  The  sticks  of  dynamite  are  put  in  the  box  without 
.iny  definite  order,  the  Idea  being  that   they   will  criss-cross 

Md  so  permit  of  efnoient  distribution  of  heat  from  the  coll. 
l'!ie  bottom  of  the  box  is  hinged  and  oiiens  downward,  so  that 
the    sawdust    may    be    renewed    periodically.     With    this    ar- 


Figs.  3  and  4^Plan   and    Elevation  of  Thawing   House. 

rangement,  the  operation  of  removing  old  sawdust  and  pul- 
ing in  fresh  occupies  two  or  three  minute.s  only.  Obviously, 
attention  should  be  paid  tf  this  matter  of  changing  absorbent. 
The  bottom  of  the  iha»ing  box  is  set  IS  in,  above  the  floor 
of  the  building.  The  water-supply  tank  consists  of  an  old 
oil  barrel,  which  is  provided  with  a  vent  pipe  to  outside,  so 
that  no  steam  is  liberated  in  the  building.  A  hinged  cover 
permits  of  ready  addition  of  water  to  compensate  for  evapo- 
ration. If  the  weather  is  sufficiently  cold  to  require  the 
thawing  of  dynamite,  there  is  usually  an  abundance  of  snow- 
adjacent,  so  that  it  is  convenient  to  use  this  for  the  purpose 
instead  of  vciter. 


Locating  Flaws  in  Rails* 

The   treacherous    flaws   ocmrring    williiu   steel   was   one   of 
the   problems   encountered    by    our   rifle   makers   during   the 
war.     The  problem  of  producing  a  flawless  steel  was  there- 
fore put  up  to  the  Bureau  of  Standards  at  Washington  and 
was  referred  to  the  expert  in  magnet  analysis  who  had  been 
studying  the  relation  between  molecular  and  magnetic  prop- 
erties  »f  steel   for  over  eight   years.     This   expert   has   pro- 
duced  an   instrument   which   magnetizes   steel.     If  it  is    run 
along  a  steel   bar   that   i.=   absolutely   uniform   in   quality   In- 
side and  out  the  needle  of  the  dial  of  the   instrument   does 
"t  move.     If  the  needle  does  move  it  indicates  that  there  is 
iiipthing   wrong  somewhere   within   the   steel   bar. 
It  Is  now    proposed  to  use  this  instrument,  called  a  direc- 
tion  finder,   to   test   the   uniformity   of   bridge   members   and 
Iier  structural  steel  and  also  to  locate  flaws  In  rails.    Flaws 
ihin   steel   rails,  which    cannot   be  detected    by   Inspectors 
•r   provided    for   by   engineers   when   designing   steel   mem- 
is  and   rails,  have   been   the  cause  of  many   serious  acci- 
dents.    Serious  railway  wrecks  are  often  attributed  to  flaws 
to  rail.     Therefore  the  introduction  of  an  instrument  which 
can  b^  used  in  testing  rails  to  locate  serious  flaws  Is  a  long 
step  toward  safety  in  railway  operation. 

It  is  reported  that  one  of  the  largo  eastern  railroads  Is 
now  planning  to  make  use  of  the  magnetic  tester  in  testing 
Its  rails,  especially  those  newly  purchased.  The  results  ac- 
complished by  this  means  of  testing  will  be  closely  watched 
by  all  railway  men. 


How  to  Obtain  Best  Results  from 
Hammer  Drills* 

By    iiUW.Vltl)    K.    i>Kl  l.L.^KU. 

Best  results  from  hammer-drills  may  be  obtained  by  giv- 
ing close  attention  to  two  factors  In  drill  maintenance.  They 
are  of  equal  Importance;  one  Is  lubrication,  and  the  other 
is  cure  of  the  shank. 

With  the  exception  of  sloping  drills,  most  modern  rock- 
drills  require  both  oil  and  grease.  The  oil-ports  are  In  the 
lubricator,  on  or  behind  the  hamniercylinder;  the  grease- 
port  for  the  lubrication  of  the  chuck-sleeve  and  rotating 
mechanism  is  on  the  chuck-end.  Ordinary  machine-oil  is 
not  adapted  to  rock-drills;  a  healver  more  gelatinous  oil 
such  as  castor  machine-oil  or  liquid  grease  should  be  used. 

The  lubricators  should  be  filled  once  for  every  12  or  H 
ft.  of  hole  drilled.  Grease-guns  should  be  used  to  fill  the 
port  in  the  chuck-end  once  a  shift;  a  medium  grease  is  well 
adapted  to  this  purpose.  Hard  grease  must  not  be  put  into 
the  lubricator,  as  It  will  not  flow  through  that  part.  Con- 
trary to  the  popular  belief,  oiling  a  machine  once  or  twice 
a  shift  does  not  provide  sultlclent  lubrication:  the  drills 
should  be  oiled  once  for  every  12  or  14  ft.  of  hole  drilled. 

The  rotating  handle  of  a  stoplng-drill  is  an  oil-reservoir 
and  is  provided  with  a  port  for  oiling.  The  rotating  han- 
dle Is  packed  with  wicking.  or  similar  material,  which  causes 
the  oil  to  feed  slowly  from  the  handle  to  the  other  parts 
of  the  machine.  Stoplng-drills  require  oil  at  least  twice  a 
shift:  lighter  oils  than  c;;slor.  such  as  Arctic  Ammonia,  may 
be  used. 

nrills  used  in  shaft-sinking  can  be  oiled  satisfactorily 
by  placing  a  good-sized  drop-sight  lubricator  on  the  station 
above  and  connecting  it  with  tlie  airline  supplying  the  sink- 
ing-dr-Us.  If  ihis  lubricator  is  properly  filled  and  adjusted, 
a  uniform  oiling  of  the  sinking-machines  will  be  effected 
without  the  necessity  of  oiling  the  drills  individually.  The 
grease  end  should  be  fllied  at  the  station  or  on  the  surface 
before  each  drilling-period.  The  shift-boss  should  see  that 
the  machines  are  greased  and  also  that  the  lubricators  at 
the  station  function  properly.  The  life  of  the  air-drill  hose 
is  somewhat  shortened  by  this  method,  as  oil  attacks  the 
inner  tube;  but  as  some  oil  is  always  present  In  the  com- 
pressed air.  this  is  not  a  seiious  objection  to  the  method. 

Wh-^n  operating  wet  drills,  the  water-valve  should  always 
be  closed  before  the  air  is  shut  off  from  the  machine  so 
Ihat  any  water  leaking  from  the  water-tube  will  be  exhausted 
from  the  machine.  After  drilling  is  finished,  the  machines 
should  not  be  carelessly  thrown  aside,  but  should  be  car- 
ried well  back  from  the  face  and  placed  in  a  clean  dry 
place.  Many  experienced  drill-runners  stand  the  drifting 
and  sinking-machines  chuck-end  up  and  pour  a  liberal  quan- 
tity of  oil  into  the  chuck-end.  This  prevents  rusting  if  there 
Is  moisture  in  the  machine;  also,  the  oil  finds  it  way  into 
the  small  parts,  such  as  the  rotating  mechanism. 

S'oping-drills  are  often  stood  in  the  opposite  manner;  that 
is.  with  the  chuck-end  down.  Oil  is  then  poured  around  the 
air-feed  piston,  often  called  the  "feed  bar."  The  oil  flows 
down  the  piston  into  the  air-feed  cylinder,  keeps  the  cup 
leathers  soft  and  pliable  and,  if  the  leathers  are  somewhat 
worn,  passes  on  into  the  other  parts  of  the  drill. 

When  machines  have  been  in  service  for  some  time  with- 
out being  repaired,  they  should  be  sent  to  the  surface  to 
be  cleaned  and  oiled.  If  this  is  not  practicable,  good  re- 
sults can  be  obtained  by  pouring  5  or  6  oz.  of  coal  oil  into 
the  air  hose,  connecting  it  to  the  machine,  and  then  run- 
ning 'he  drill  for  a  minute  or  two.  This  will  usually  clean 
a  drill  quite  thoroughly,  but  care  must  be  taken  to  keep  all 
lights  away  from  the  face  for  a  few  moments  for,  as  the 
oil  breaks  up  into  very  fine  particles  as  it  is  exhausted  from 
'.he  machine,  it  forms  an  explosive  mixture,  wiiich  has  been 
known  to  flash  and  burr,  the  hands  and  face  of  the  drill- 
runner.  After  the  machine  has  been  thus  cleaned,  the  lubri- 
cators fllied.  and  sevoral  ounces  of  oil  poured  in  the  drill 
hose,  the  machine  will  be  found  to  operate  much  more  freely 
than  before  cleaning. 

Drill-Shanks. — The  method  of  forming  drill-shanks  on  a 
standird    drill-sharpener   is    simple   and    quite   generally   un- 


•From  Elrctric  Traction. 


•Ab.Mtraot  of  a  paper  prosented  at  tho  I.ake  Superior  meeting  of 
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derstcvod.  The  shanks,  however,  must  be  accurately  made 
and  maintained  at  the  dimensions  specified  for  the  i)articular 
steel.  A  variance  of  %  in.  in  length  will  often  reduce  the 
drilling  speed  of  the  machine  25  per  cent.  Close  attention 
must  also  be  paid  to  the  shape  and  location  of  the  hole 
made  to  accommodate  the  water-tube.  To  avoid  excessive 
breakage  of  water-tubes,  this  hole  must  be  5/lti  in.  diameter 
and  punched  to  the  depth  of  at  least  3  in.  It  must  be  in  the 
center  of  th?  steel  and.  after  punching,  should  be  counter- 
punched  slightly  to  prevent  a  sharp  edge  forming  that  will 
cut  off  the  water-tube.  The  shank,  oC  course,  should  present 
r\  smooth  striking  face. 

The  shank,  when  properly  formed,  is  hardened.  Some- 
times this  process  is  not  thoroughly  understood.  The  op- 
eration is  simple,  involves  nc  delicate  judgment  of  tempera- 
tures or  high  mechanical  skill,  can  be  learned  by  any  intelli- 
gent blacksmith  in  a  few  moments,  and  makes  a  shank  that 
will  not  Latter,  break,  or  damage  the  piston  hammers  of 
the  rock-drills. 

The  proper  treatment  of  the  shank  begins  iu  the  forging. 
The  steel  must  not  be  overheated ;  that  is,  it  must  not  ap- 
proach a  white  heat.  The  work  of  forming  the  shank  should 
begin  as  soon  as  the  steel  attains  a  bright  red  heat.  The 
steel  must  not  be  allowed  to  "soak"  in  the  fire,  as  this  causes 
scaling;  an  unduly  high  air  pressure  in  blowing  the  forge 
will  also  cause  the  steel  to  scale,  and  a  scaled  shank  wiK 
not  respond  properly  to  the  hardening  process.  After  form- 
ing, the  shanks  should  be  annealed  by  being  cooled  grad- 
ually: prefprably  they  should  be  covered  with  lime  or  ashes 
and  allowed   to   cool. 

Either  fish  or  linseed  oil  is  satisfactory  for  hardening, 
although  other  light  oils  are  at  times  used.  The  quantity 
required  is  proportionate  to  the  number  of  shanks  to  be 
hardened  at  one  time;  5  gal.  will  sufiice  for  the  hardening 
of  three  or  four  shanks,  but  if  considerable  steel  is  being 
worked.  45  or  50  gal.  are  advisable.  A  rectangular  tank 
in  which  the  steel  can  be  stood  on  end  conveniently  is  gen- 
erally used  A  heavy  screen  should  be  placed  4  or  5  in. 
from  the  bottom  in  ord^r  to  hold  the  steel  above  any  water 
or  dirt  that  may  collect  in  the  bottom  of  the  tank.  The 
oil  must  be  kept  free  from  any  foreign  matter,  particularly 
water,  for  water  collecting  below  the  oil  will  over-harden 
any  hot  steel  that  comes  into  contact  with  it. 

The  shank  should  be  heated  to  a  cherry-red  at  the  strik- 
ing end,  with  the  heat  graduated  to  a  dull  red  just  beyond 
the  collars,  or  lugs;  or  in  the  case  of  the  shankless  stoping 
steel,  to  a  point  about  4  in.  from  the  end.  The  shank  is 
then  plunged  into  the  oil  and  allowed  to  cool  thoroughly; 
the  operation  is  then  finished  except  for  testing. 

One  thing  must  be  borne  in  mind:  each  and  every  shank 
must  be  so  hardened  that  it  can  be  readily  cut  with  a  file. 
The  shanks  must  be  softer  than  the  piston  hammers  or 
damage  to  both  will  result.  It  is  obvious  that  if  two  pieces 
of  steel  of  approximately  the  same  hardness  are  brought  vio- 
lently together,  one  or  both  will  be  damaged.  If  any  piece 
cannot  be  readily  cut  with  a  file,  it  should  be  rejected  and 
re-hardened  and  the  oil  tested  for  water.  Care  must  be 
taken  that  too  many  shanks  are  not  treated  at  one  time, 
and  the  oil  overheated;  if  the  oil  becomes  hot,  soft  shanks 
win  result.  The  often-i'sed  draw-temper  water-method  re- 
quires an  extremely  fine  knowledge  of  color  values,  is  sel- 
dom accurate,  and  Is  much  slower  than  the  oil  method,  there- 
fore it  should  not  be  used.  If  the  shanks  are  properly  hard- 
ened, any  well-made  piston-hammer  will   take  care  of  itself 


S300,0OO,00O  for  Railroad  Improvements.- -Capital  expendi- 
tures amnuntiiig  to  nearly  J.inO.OOO.OOi)  for  betterments  in  1020 
had  been  authorized  or  proposed  by  122  Class  1  railroads  up 
to  July  1,  according  to  information  compiled  by  the  Inter- 
state Commerce  Commission.  This  work  included  the  fol- 
lowing; 
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An  expenditure  of  $4fi9,S47,000  for  equipment  also  was  pro- 
posed by  the  above  railroads. 
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Substitutes  for  Planked  Highway 
Crossings 

In  a  recent  article  of  some  length  in  the  Railway  Mainte- 
nance Engineer  a  review  is  given  of  the  various  substitutes 
for  wood  in  the  surface  of  highway  crossings.  While  it  is 
doubtless  a  matter  of  common  observation  that  the  planked 
crossing  still  predominates,  it  is  claimed  that  there  is  an  in- 
creasing use  of  the  various  substitutes,  and  that  this  is  in- 
evitable in  view  of  the  increasing  cost  and  scarcity  of  lumber. 

Committees  of  the  American  Railway  Engineering  Associa- 
tion and  the  Roadmasters  and  Maintenance  of  Way  Associa- 


i^^^ 


Plankless  Crossing 

^ 4'k8' mite  oak -^  RadZ- 


Semi-Pkink  Crossing 
PlanKless    and    Seml-Planl<less    Crossing    on    Jersey    Centrai    R.    R. 

tion  have  given  attention  to  the  matter  and  have  made  recom- 
mendations as  to  the  desirable  qualities  such  as  drainage  and 
elimination  of  rail  joint;?. 

The  type  of  substitutes  referred  to  in  the  above  mentioned 
article  include  semi-plank,  paving  block,  concrete,  straight 
macadam,  bituminous  macadam,  and  a  new  commercialized 
product  recently  developed  for  platform  and  crossing  work. 

The  accompaying  illustration  and  descriptions  are  repro- 
duced herewith  showing  the  more  important  of  these  substi- 
tutes. 

A  plankless  crossing  has  been  developed  on  the  Lehigh  Val- 
ley Ry.  which  has  given  very  satisfactory  results.  In  con- 
stiucting  this  crossing  all  ballast  and  dirt  is  removed  down  to 
the  bottom  of  the  tie  and  for  the  full  width  of  the  roadway. 
Such  ties  as  are  not  good  for  at  least  three  years  of  service 
are  replaced,  while  tie  plates  are  installed  where  not  already 
provided.  The  track  is  then  thoroughly  tanlped  and  put  in 
first  class  condition  for  line  and  surface.     In  automatic  signal 
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Section  A  A 
Concrete    Crossing    Used    on 


Pennsylvania    R.    R. 


or  electric  circuit  territory  the  rail  is  insulated  on  all  sides 
by  the  application  of  a  penetration  asphalt  or  some  similar 
insulating  material. 

The  space  between  the  ties  and  between  the  tracks  is  nextl 
filled  up  to  the  under  side  of  the  ball  of  the  rail  with  clean 
stone  ballast,  well  rammed  or  compacted.  A  mixture  is  then 
made  up  of  an  oil  binder  and  a  good  grade  of  clean  stone 
screenings  containing  particles  of  stone  up  to  %  in.  size,  but 
with  the  fine  dust  and  dirt  screened  out.  The  mixture  thu» 
made  is  spread  over  the  surface  of  the  road  and  thoroughly 
rolled  or  tamped  to  the  level  of  the  top  of  the  rail.     No  provl- 
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sion  is  made  (or  a  tlangeway,  tbe  action  of  the  wheels  along 
the  rails  being  depended  upon  to  create  and  maintain  their 
own  tlangeway,  as  shown  in  tbe  photograph.  This  has  proved 
veiy  satistaclory  and  at  present  the  Lehigh  Valley  Ry.  has 
*er>'  few  planiced  crossings  in  service. 

Oil'    of  the   recent  developments   In  the   line  of   plaukless 

croi-  iiss  is  a  form  of  construction  introduced  by  the  Inter- 

nntloiiiil  Bliuconcrete  Co..  New  York,  which  gives  a  crossing 

with  X  good  wearing  surface  and  a  permanent  rtangeway,  and 

,n  addition  acts  as  a  seal  agiiinst  the  entrance  of  water  to  the 

rr>;idtie<!.     Two  classes  of  material  are  used   In  this  type  of 

■ssing.  one  p.  bituminous  cement  or  binder,  and  the  other  a 

•  pared  and  vulcanized  mixture  of  which  the  crossing  sur- 

e  Is  built  up. 

In  preparing  for  an  installation  of  this  character  all  ballast. 

■..  is  removed  down  to  the  level  of  tbe  top  of  the  ties.     Rail 

int.s  are  then  eliminated,  either  by  the  rearrangement  of  the 

il  or  by  the  use  of  extra  long  rail,  and  the  track  Is  put  In 

<t  class  condition  as  regards   ties,  line  and   surface.     The 

Hast   Is   then   penetrated    with    the   above   mentioned   bitu- 

niinous  cement  or  binder,   which   is  applied  as  a  light  fluid 

f  which  hardens  under  the  action  of  the  air  to  an  elastic  solid. 

inpletely  filling  the  Intors'lces  of  the  ballast.     The  tops  of 

.■  ties  and  the  rails  are  then   swept  clean  of  dirt  or  dust 

■  il  the  sides  of  the  rails,  the  tops  of  the  ties  and  the  surface 

t^tanng  iurfxe  bttivten  ratli  - 
BitnancrHtcan^acftdundtrniilhiad^         Iff 


Section   Through    a    Bituminous    Bound    Crossing. 

the  b.iUast  are  thickly  coated  with  the  filler.     The  crossing 

.'per  I?  bulk  up  of  layers  of  the  surfacing  material,  sepa- 

•I't'  by  thick  coats  of  the  filler  and  carried  at  lea§t  four  feet 

■  m  the  rail  on  the  approaches,  while  the  center,  or  parts 

tween  the  rails,  is  built  up  of  a  tapering  layer  of  the  pre- 

,-ied   bituconcrete   with   ballast   on   this,  after  which   a   top 

dressing  of  binder  is  applied  and  then  about  two  Inches  of  the 

surfacing   material.     This  outer  material  Is  applied  hot  and 

then  thoroughly  compacted. 

The  surfacing  material  is  composed  of  20  per  cent  of  %  In. 
I  10  dust  trap  rock,  20  per  cent  of  denatured   hardwood  fiber 
■  mixed  with  30  per  cent  of  impalpable  mineral  dust  colloidally 
■suspended  in  30  per  cent  of  S9.1  per  cent  pure  bitumen  of  nor- 
Ki.-\1  o»  to  55  penetration.     The  entire  mass  is  then  vulcanized 
W>y   sulpho-chlorlnatlon    to   form    a   sort   of   synthetic   rubber. 
""he   hardwood   fiber  denatured   by   extracting   its   sap,  acids 
.<i  cellular  tissue  forms  the  reinforcement  of  the  surfacing 
material  through  Its  ability  to  absorb  the  preservative  binder 
which,    after    vulcanizing,    gives    a    mass    strengthened    In    a 
.inner  not  unlike  that  of  reinforced  concrete.     Being  some- 
hat  similar  to  rubber  in  its  elastic  quality  this  structure  Is 
pt  "live"  by  the  vibration  set  up  by  trains  passing  over  the 
issing  and  thus  shows  no  tendency  to  break  away  from  the 
rails. 

In  recent  compressive  tests  on  a  12-in.  cylinder  6  in.  in 
diameter  the  filler  of  the  aggregate  was  found  to  have  more 
strength  than  any  other  part  of  the  aggregates,  the  trap  rock 
ntent  breaking  in  two  in  each  test  before  separating  from 
.>  filler,  while  a  sample,  measuring  3  ft.  long,  8  In.  wide,  by 
2  in.  thick,  supported  at  the  ends  under  ordlnar>-  room  tem- 
perature, bent  double  of  its  own  weight  before  cracking. 


Sand  and  Gravel  Production  in  1919.— Approximately  60.- 
196.00ft  short  tons  of  sand  and  gravel  of  all  grades  was  soM 
In  the  Tnited  States  In  l!*!!*.  according  to  preliminary  esti- 
mate.'; made  by  L.  M.  Beach  of  the  United  States  Geological 
Stirvey.  Department  of  the  Interior.  This  quantity  repre- 
sent.": a  decrease  below  that  sold  in  1918  of  about  1.G2S.0O0 
tons.  The  value  in  1919.  however,  was  $37,819,000,  as  com- 
pared Tj-ith  $37,927,079  in  191S.  which  shows  that  the  average 
price  had  increased.  Producers  report  that  the  demand  for 
this  material  in  1919  was  heaw  but  that  the  production  wa^ 
curtailed    nn    account   of   car   shortage. 


J.  G.  Leyner,  Rock  Drilling 
Pioneer 

John  George  Leyner.  of  Denver.  Colo.,  who  was  killed  by  an 
automobile  accident  near  Denver  on  Aug.  5,  was  an  American 
genius  of  exceptional  ability,  a  ploueer  in  rock  drilling  au4 
mining  appliances  and  aa  Inventor  who  has  contributed  much 
to  the  industrial  progress  of  his  age.  No  man  in  fact  ha.i 
rtone  as  much  In  the  past  genenition  to  advance  the  art  of  re- 
moving rock.  Through  his  Inventions  the  rock  drill  has 
passed  from  the  percussive  stage,  involving  machinery  of 
heavy  weights,  to  the  hammer  stage,  where  the  rock  drill  has 
become  a  thing  but  little  larger  than  a  pneumatic  tool. 

To  Ingersoll.  Joseph  (iithens  and  Sergeant  belongs  the 
credit  for  the  development  of  the  percussive  or  piston  type  of 
rock  IrtU.  During  this  development,  ami  up  to  an  early  pe- 
riod following  1900,  engineers  considered  it  impracticable  to 
build  a  rock  drill  on  any  plan  other  than  that  Involving  a 
rigid  and  direct  connection  between  the  steel  carrying  the 
bit  and  the  piston:  that  is,  the  drilling  bit  was  an  extension 
of  the  piston  rod.  To  make  a  rock  drill  on  this  plan  and  re- 
duce its  weight  to  a  point  consistent  with  practical  handling 
In  mines  and  stopes,  to  simplify  It  in  Its  mechanism,  and  to 
make  it  stand  up  against  hard  usage,  were  problems  that 
taxed  the  best  energies  of  inventors  between  1870  and  1900. 
Henry  C.  Sergeant  came  to  the  front  and  is  the  recognized 
leader  in  the  perfection  of  the  piston  type  of  drill. 

Mr.  I^eyner  was  the  first  to  attack  this  syteni.  He  pointed 
out  what  was  generally  admitted,  that  the  piston  type  was 
necessarily  heavy,  that  it  was  limited  in  drilling  capacity, 
because  of  the  limit  to  the  number  of  strokes  it  could  make, 
and  he  advocated  and  patented  the  use  of  the  piston  as  a 
hammer  only,  to  strike  the  end  of  the  steel  or  an  Intervening 
medium  connected  with  the  steel.  He  introduced  a  water 
jet  through  the  piston  into  the  bit  for  clearing  the  hole  cut- 
tings. His  system  patent  was  taken  out  in  1903  and  bis 
method  patent  in  1904. 

Incoporating  the  Leyner  Engineering  Works  In  1902,  Mr, 
Leyner  built  shops  at  Littleton,  Colo.,  soon  thereafter.  En- 
gaged as  he  was  in  pioneer  work,  developing  a  new  and  radi- 
cal principle  in  the  art  of  drilling,  he  encountered  many  ob- 
stacles, mechanical  and  financial.  To  build  a  drill  on  the 
Leyner  principal  required  not  only  superior  excellence  of  de- 
sign, but  the  material  and  workmanship,  unless  of  the  high- 
est quality,  would  naturally  result  in  breakages  and  excessive 
wear  and  tear.  For  a  period  of  12  years,  in  spite  of  difficul- 
ties and  successful  attacks  made  upon  his  drill  by  the  old  and 
leading  companies,  Leyner  stuck  to  his  guns,  until  In  1911 
the  IngersoU-Rand  Co.  took  over  all  his  patents  and  inven- 
tions and  transferred  the  manufacture  to  their  works  at  Phll- 
lipsburg.  It  has  often  been  said  that  all  that  the  genius  of 
I.*yner  required  was  the  experience  and  mechanical  skill  of 
the  Ingersoll  company  to  make  a  success  of  this  new  prin- 
ciple. The  Jackhamer,  which  might  almost  be  placed  In 
one's  overcoat  packet,  is  built  on  the  Leyner  principle.  The 
water  Leyner.  now  known  as  the  Leyner-Ingersoll.  Is  now 
widely  used.  It  holds  the  world  record  for  fast  tunnel  driv- 
ing. 

Leyner's  other  inventions  include  the  drill  shaipener  and 
the  Little  Tusger  hoist  used  in  mines  and  ship  yards.  He 
built  the  original  machines  useil  (or  producing  shredded 
wheat.  His  latest  invention  is  the  "Linapede"  or  Leyner 
Farm  Tractor.  He  was  engaged  in  the  development  of  this 
tractor  at  the  time  of  his  death. 

Mr.  Loyner  was  born  in  Boulder  county.  Colorado.  In  1860, 
being  the  first  white  child  born  In  that  county.  He  was  the 
son  of  Mr.  and  Mrs.  Peter  A.  Leyner.  He  leaves  a  widow 
and  three  adopted  children. 

A  product  of  the  great  West.  Leyner  was  a  man  of  strong 
physique,  a  worker  with  his  hands  and  his  head,  and  stubborn 
and  determined  In  having  his  way.  It  was  this  facility  which 
helped  him  bring  his  ra.lical  Idea  about  the  rock  drill  to  th* 
point  of  fruition.  Most  men  would  have  given  up  against 
such  difficulties  as  he  encountered.  He  was  not  an  easy  man 
to  get  along  with,  for  he  would  brook  no  interference  with 
his  authority.  Like  most  inventors  his  main  strength  was 
mechanical,  though  unlike  most  inventors  his  vision  was  laid 
on  practical  lines  and  in  advance  of  conventional  things. 

The   mining   industry  owes   much   to  Leyner's   genius,   the 
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world   much   to  the  mining   industry.     To   have   reduced   Uie  ^^                              .             ,  .              .                  -.  pj 

cost  of  removing  rock  and  ore.  as  Mr.  Levner  has  done,  is  aa  OTCa  tCr     AppllCa  tlOIl   OI  KeCQlll- 

SS;™L?;n;emtf  ""'^"  '"■  "'  ''"  '"™"'  '""'  mended  Practice  to  Individual 
Railroads* 

Adjustment  of  Differences  Between  t^„„  ,,„^,.,,,„  „  ,  *  ^  f  *^'"  ^'^^ 

•»                                               1    /^         •        1  American  Railway  Eugmoering  AssociaUon  has  spent 
Labor  and    Capital*  ^^  •^■^''^'"^  '°  •^'^'^  ^"^^'fiy  Q"^  "^e  maintenance  metliods  and  prac- 
Hv  mrvT-v  Q    «PA»k-virM  ^'''^''   °"    "'^    different    railroads    of   the    United    States    aiid 
a\   HK.Mvi    h.  :m  AKK.Mi-.w.  Canada,   and   its  committees   have   been   composed   of  repre- 
How    can   economic   peace   be   restored   and    industrial    nn-  sentatives    of    these    railroads    who    have    been    actually    en- 
rest  banished?     I   have  no  definite  plan  to  offer,   no  specific  gaged  in  maintenance  of  waj. 

line  of  action  to  suggest.  Of  one  thing,  however.  I  am  certain.  The  practices,  methods  and  appliances  in  use  on  differeat 
and  that  is.  that  the  cure  will  not  be  brought  about  by  either  railroads  have  been  tabulated,  and  studies  made  of  Uie  re- 
the  theorizing  of  the  doctrinaire  and  sentimentalist,  whose  suits  obtainea;  from  these  studies  they  have  reported  rec- 
well  inlentioned  phrasings  only  serve  to  excite  the  passions  ommended  practice.  These  recommendations  have  been  re- 
or  befog  the  reason.  viewed  and  amended  from  time  to  time,  until  at  tills  time 
The  cure  will  not  be  wrought  by  the  zealot  or  dreamer  or  there  is  no  question  about  their  being  the  very  best  author- 
by  the  selfish  egotism  of  either  combined  labor  or  capital.  ''•^'  ''^  'o  \\\\i\i  will  give  the  most  economical  and  safe  con- 
U  the  wealth  of  the  world  was  a  fixed  quantity  without  possi-  slruction  and  maintenance  of  the  railroads  of  Uxe  American 
bility  of  increase,  and  it  any  gain  On  the  part  of  labor  must  Continent. 

be   taken   from   that  already  in  possession  of  the   employer.  With    the    passage    of    the    EschCummins    Transportation 

or  vice  versa,  the  antagonism   might   be  explainable.  -'^'•'^'   t'^e   Interstate   Commerce   Commission    is  instructed   to 

Dut.   as   the    wage   of   both   capital    and    labor  is   the   new  '""'^^  ^"'^'^  ^'^'^  ''^  ^''"'  '"  addition  to  p.iying  operating  and 

wealth  created  by  industry  and  as  neither  alone  under  mo(T-  •"•imt'snance  expenses,   and   a   proper  depreciation,  return   a 

eni   conditions   can   by   themselves   produce   wealth,   the   nui  c'^rtain   rate  of  interest  on   the  investment   in  the  railroads 

tuality  of  interest  of  labor  and  capital  is  evident.     The  ques-  ^^  a  whole,  or  in  certain  groups. 

lion  of  the  adjustment  of  differences  therefore  become?  ^^  "*  evident  that  in  order  to  be  fair  to  all  raUroads  and  to 
Simply  one  of  proper  division  of  their  common  product.  Thi  '^''^  patrons  of  the  railroads,  there  should  be  a  classificatian 
difficulty  is  that  we  have  no  formula  by  which  we  can  esti-  """'-  °^  ""^  different  roads  and  sections  of  the  same  road. 
mate  even  approximately  the  respective  parts  labor  and  cap-  Ij-^sed  upon  density  of  traffic,  weight  pf  locomoUves  and  Ire- 
ital  play  in  production.  To  me  it  seems  the  development  of  <li'<"n<"y  and  speed  of  passenger  trains,  and  there  should  bo 
such  an  equation  is  specifically  the  work  for  the  engineer.  **  specification  covering  construction  and  maintenance  of 
who  by  his  professional  training  is  accustomed  to  careful  *''*''*'  """^^^  °^  ■■'""'  *^°  ^"^  followed  by  all  the  railroads  in  that 
quantitative  analysis  of  abstract  problems,  the  elimination  J^''""i).  so  that  the  money  expended  by  the  different  road;; 
from  consideration  of  all  extraneous  and  unnecessary  ele-  s'laH  be  fairly  uniform,  in  order  that  the  receipts  from  the 
roents,  the  combining  together  of  the  fundamental,  thougli  ostabiished  rates  shall  not  be  too  lavishly  expended  in  one 
often  opposing  forces,  into  a  stable  one.  It  would  be  ^  ^^^^  ""^  ^°"  niggardly  expended  in  other  cases, 
crowning  glory  to  our  common  profession  if  we  could  There  are  no  records  or  recommendations  that  will  per- 
out  of  the  chaotic  and  disturbing  conditions  of  today  so  re-  '"'*•  "^  *'^'®  ''^^*^  ^""^  based  on  such  general  study  and  care- 
constitute  industry  that  it  would  be  controlled  by  all  in  the  *"'  c:>nsideration  as  those  of  the  American  Railway  Engineer- 
common  interest,  the  distribution  of  the  wealth  produce'!  '"^  Association,  and  it  is  fair  to  presume  that  their  recom- 
being  based  on    principles    of    equity    and    reason    mutually  mended   practice   will   be  adopted. 

agreed   upon.  There  is  a  strong  probability   that   a  stop   will   be   put  to     i 

Has   Labor   Received   Just   Compensation?  -In    the   working  ^'^'^    Present   practice   whereby   over   50   different   sections   of  J 

out  of  such  a  system  greater  weight  must  be  given   to   the  ''''"  ""'*'  ™"^''  between  the  weights  of  70  lb.  and  140  lb.  per^ 

capital  cost  of  labor  than  heretofore.     Let  me  demonstrate-  >'"-'J'  ;^''\en  seven  sections  will  answer  all  the  purposes.  andH 

.              .u   »    ,               ■  are  all  that  are  recommended  by  this  association.                    ^H 

Assume  that  .slavery  still  exists,  that  we  are  a  gathering  of  a   set  of  rail   rolls  costs   about   S.5.0(iO.   and   a   rolling  millH 

business   men   who  propose   to  spend   $1,000,000   in   the   con-  has   to  carry  an   investment  of  ?2r,o.OOlJ   for  rolls   to  roll   .50^ 

struction  of  a  new  manufacturing  plant  which  would  require  .sections,  when   they  would   have   to  carry  an   investment   of 

the  services   of  .500  men  In   its  operation,  and   are  debatin.^  but  $3.'>.000  to  be  prepared  to  roll  but  seven  sections.     The       J 

whether  it   will  be  cheaper  to  buy  slaves  at   $4,000  each,  or  railroads,  and  through  them  the  public,  have  to  pay  the  in-      J 

employ  free  labor  at  50  ct.  per  hour  for  an  S-hour  day.    Tb.-  terest   on  'this   additional    $215,000   invested    by   each    mill    in       | 

capital  investment  would  be  $.'!.000.000  instead  of  $1.000.oii(i.  surplus  rail  rolls.                                                                                        f 

and   securities   representing   capital    invested   in    labor   woiiM  The  same  tiling  applies  to  rail  joints  and  tie  plates.     The       % 

control   the  corporation   and   receive  two-thirds  of  the   profit  public    is    not    going   to   continue    to    pay   increased    railroad       * 

and  the  cost  per  man  per  day  would  figure  something  as  fol-  rates  to  meet  the  whims  of  individual  railroads, 

lows:  One  of  the   iiractices  that  has  the   least  reason   for  exist- 

Tf.  fi-   Into-,.... >i  nnn                        .     ,  cuce  and  whIch  costs  an  immense  amount  ol  money  per  year 

1  o  h  .e  Intero.**!  on  54.000,  average  cost  of  a  man                         $    '^.lO  00  j    t         j 

To  il>fireolaiion  (lur>  to  absolcscencD  through  age  3% I'li'oo  '•"  "lat  nf  the  variation  in  punching  or  drilling  of  rail.    There 

To  r?Ml.'!?n'f1,n?i"jy^».W, -.»•■■■••■•:■ ■■■■■■'■'.'.'.'■'.      \mm  \s    absolutelv    no    reason    whv    all    rail    of    the    .same    section 

I  o  rcMi-rve  fund  for  maintenance  during  decrcptude  of  old  u      .  ,         .    ■        j   •,.    i    »■                         ttt-..     .■  .        »      j      .-     j 

■<•'-•;    .• 7 ino  00  should    not    be    drilled    the    same.      With    this    standardized, 

T'  '         ■.'"''  ,''''V,^,nn„^".'!,r,'^*^  ?  T^'*--: '■'.'.'■'.'.'..'.     seo.oo  .^n  joints  for  that  section  of  rail  would  be  drilled  the  same. 

'L.    iD.'liiflins    laundry,    barber,    etc 10(>  00 

'  '  '  ii   and   dental   nitentlon.    etc '.'.'.'.'.        7.',.oo  Frogs  and  switches  should  be  the  same  for  the  same  class 

of  railroads,  thus  doing  away  with  the  innumerable  patterns. 

To  profit    i,n    investment    nf    Jt.ooft    (f,    io<r„ 400.00  'I'-'it    frog    switch    manufacturers    iiave    to    carry    today,    antf 

perniitling  the   manufacture  of  frogs  and  switches  for  stock 

iMviu.   this   by  an  average  of  250   working  davs  per'yea"^'  '""^''f  "'  ""''"^  '°  "^"'"  ""'"  '"  ''''"^'-  '"'  ''  "''  '^'■''''"' 

nr'cfount'h.'s'been   .TZ'  ""h"'"'  Tf  '"  ""'  '^^•^"'""""  'There'  should    be    uniformity    in    width    of    roadbed,    width 

"axes  and  other  exnenses    «s  L         '"i'  "'""''"' f  "'  'children.  ,f   ,^„,    ^,   subgrade.   depth    of   ballast,   amount   of   shoulder 

rhibrr^n^to^lhl^suZs^dTy  c'^v   r^hTj  X"  ""  "^"^  "'  '""  ^^    ^^"^^    »'    •^"^--'    '""'^-    "'-   '"    '"^^    "^    "'   T^' 

Granted  that  this  calculation  onl     prov.    w^at  economist.  T'""-    "'.'""•  '\'    '"''"''   l^'X  '"'    '"'    T.°l  '"    Tv 

have  demonstrated  for  years,  that  slave  labor  Is  the  deTre  "'"''  '"^•^'   '"   ^^^  ""''   '""^  ^"'^  '"''''f^""'"^,  ^^^  ^T    ^ 

of  all  forms  of  labor,  does  it  not.  however   sugget  that  pe";  °'   """"'"'    ""'•   ""'!    '''' .^   "'   '"   """'"'•    "'''   "       " 

haps  we  have  been  paying  free  labor  too  little?  "'^"'  '"''  ''"■"""*  "f  immediate  expense. 

^^-    -  nddre«.  May  „  before  Engineers-  nub  of  PbMade.phta  A.^^X.^'^^  '"''  ^""'  '  "   "^   ""■   '""''"''"'    '"""^'^    ':-">'-^"« 
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The  new  conditions  are  going  to  call  (or  the  practice  that 
is  the  most  economical  in  the  long  run,  us  the  public  will 
have  to  pay  the  bills  in  rates  and  they  are  entitled  to  have 
these  rttes  as  low  as  the  best  practice  and  the  practice 
(hat  is  most  economical  In  the  long  run  will  produce. 

There  has  been  much  "penny-wise  and  pound-foolish" 
practice  in  maintenance  o(  way  and  structures  in  the  past, 
due  to  the  inability  of  the  individual  railroad  to  get  the 
money  with  which  to  do  the  most  economical   work. 

Under  the  Transportation  Act  the  Interstate  Commerce 
ICommission  will  have  a  revolving  fund  which  can  be  loaned 
ito  the  railroads,  that  cannot  otherwise  get  the  money,  so 
[that  their  methods  will  be  such  as  will  give  the  greatest 
;  ultimate  economy. 

It  Is  to  be  hoped  that  the  reorganized  American  Railroad 
Association   will   be   used   by  the   interstate  Commerce  Conj- 
I  mission   as   the   medium   through    whicli   uniformity   of   prac- 
I  tice  can  be  secured,  and   that  the  American  Railroad  Asso- 
ciation will  be  given  mandatory  powers  to  enable  it  to  secure 
these  results. 

Section  II — Engineering,  of  the  American  Railroad  Associa- 
tion, consists  of  th<^  American  Railway  Engineering  Associa- 
tion; the  former  Signal  Association  and  former  Committee 
on  Electrical  Working,  and  is  the  Section  that  would  be 
called  upon  for  recommendations  as  regards  Maintenance  of 
Way  and  Structures. 

The  American  Railway  Engineering  Association  is  particu- 
larly well  nualifled  in  view  of  its  21  years  of  study  of  main- 
tenance problems  to  function  promptly  and  efTlciently  in  this 
capacity. 


Rate  Increase  Brings  Inadequate 
Relief  to  Railways 

The  rate  IncriMse  granted  July  ;!1  l)y  the  Interstate  Com- 
merce Commission  affords  a  palliative,  but  will  not  cure  the 
net  income  Ills  that  for  more  than  a  decade  have  afflicted 
the  railways,  states  Slason  Thompson  in  a  "riuUetln  of  Rail- 
way News  and  Statistics."  .Mr.  Thompson  gives  the  follow- 
ing figures  to  bear  out  his  contention: 

To  begin  with,  the  commission  puts  an  arbitrary  value  of 
$18,900,000,1100  on  the  railways  where  the  report.^  on  file  in 
its  office  show  a  book  value  of  over  $21,000,000,000  as  long 
ago  as  1917.  Even  on  this  undervaluation  the  Cummlns-Esch 
law  calls  for  a  net  operating  income  of  $1,134,000,000. 

For  the  first  four  months  of  1920,  excluding  $50,000,000 
back  mail  pay  in  January,  the  railways  showed  a  net  oper- 
ating deficit  of  $13,000,000.  May  and  June  should  wipe  out 
this  deficit  and,  sans  the  rale  advance,  revenues  should  ex- 
ceed the  expenses  for  the  year  by  aproximately  $100,000,000. 

But  the  revenues  for  April,  1920,  were  running  only  3  per 
cent  ahead  of  those  for  April,  1919,  whereas  the  expenses  had 
Jumped  18  per  cent.  If  this  percentage  of  increase  in  ex- 
pense is  maintained  for  the  twelvemonth,  the  total  for  the 
;r  will  be  In  the  neighborhood  of  $3,210,000,000. 

Kiguring   on    the   complete   year   with   the   Railroad   Labor 

award   included  for  eight   months   and   the  rate  advance  for 

four  months,  here  is  about  how  the  railway  account  for  1920 

will  stand: 

Open-.tlnc  revenue  as   Indicated ^^•'""'•'"'SSSS 

Film  rate  advance  for  four  months 600.000.000 

Total      S5,5nn.nnn  noo 

Opprit)ng'exp.nses  as  Indicated  $6,215,noo.nnn 

T<ivos  ;. 25n.nnn.ono 

Eniilritn<'nt  and  facilities  rents' ^ 50.nnn.onn 

Wage  award    418,000.000 

Tot.tl  $6,931,000,000 

i.-U 31 .000.000 

Thus  it  appears  that  so  far  as  1920  is'  concerned  the  rate 
advance  will  not  much  more  than  take  care  of  the  Labor 
Board  award,  leaving  the  $600,000,000  guarantee  by  the  Gov- 
ernment to  pay  about  3  per  cent  on  the  commission's  valu- 
ation of  the  railways. 

For  1921,  with  revenues  and  expenses  running  neck  and 
neck  as  in  1920,  here  is  how  the  situation  works  out: 

Opf ir.tlns  r.n-enues   $5,500,000,000 

Plus  rate  advance   1,600,000.000 

Total    $7,000.000. nnn 

Operating  expenses    $5,300,000  nnn 

Taxes    260.0no.00n 

E<iuipment  and  facilities  rents   60,000.000 

Wage  award    626,000,000 


It  Is  therefore  evident  that  the  rate  advance  granted  by 
the  commission  will  comt-  approximately  a  third  of  a  billion 
short  of  the  roquiremenis  of  the  Cunimins-Esch  Act. 

It  must  be  reniemberod  that  these  estimates  are  based  on 
condltiops  as  they  are  and  not  on  conditions  as  to  traffic, 
labor  and  cost  of  materials  as  they  may  develop.  Higher 
rates  and  fares  may  put  a  brake  on  tralllc  and  travel,  so  that 
the  gross  revenues  will    ">'   increase  relatively. 


A  Hammer  Sharpener  for  Hammer 
Drill  Steel 

A  new  model  of  the  Sullivan  drill  sharpening  machine,  em- 
bodying the  same  principles  as  the  older  sharpener,  but  of 
smaller  and  lighter  construction,  has  been  brought  out  by  the 
Sullivan  Machinery  Co.,  Chicago. 

This  machine,  which  is  shown  in  the  accompanying  illus- 
tnition,  is  known  as  the  Sullivan  Class  "B"  Sharpener,  and 
is  designed  for  handling  solid  or  hollow  steel  of  any  section 


Total     $6,236,000,000 

Net    operating    income 766.000,000 

Short  of  6%  on  $13,900,000,000   369,000,000 


Sullivan  "B"  Drill  Sharpener. 


up  to  l-'i  in.  in  diameter,  and  to  make  bits  up  to  a  maximum 
gage  of  2%  in.  The  Class  "B"  Sharpener  weighs  1,500  lb., 
as  compared  with  4,000  lb.  for  the  larger  machine;  occupies  a 
floor  area  of  4  by  2V4  ft.,  and  stands  5  ft.  high. 

The  essentia!  features  of  the  sharpener  consist  of  a  hori- 
zontal hammer  cylinder  and  piston,  operating  a  dolly  for  up- 
setting, and  a  vertical  cylinder  and  piston  operating  dies  for 
swaging  the  drill  bits  or  shanks.  For  upsetting,  the  steel  is 
clamped  In  steel  dies  mounted  in  the  lower,  or  stationary,  and 
upper,  or  movable  jaws  of  a  yoke  or  vise  operated  by  a  hori- 
zontal air  cylinder  situated  in  the  base  of  the  machine. 

The  vise,  or  clamping  cylinder  and  piston,  are  of  the  differ- 
ential type,  the  closing  or  clamping  end  being  10  In.  in  diam- 
eter, and  the  releasing  end  4  in.  In  diameter.  The  action  of 
the  vise  is  controlled  by  a  valve  placed  in  a  valve  chest  on 
the  side  of  the  frame,  and  operated  by  a  hand  lever  from  the 
front  of  the  machine.  A  saftty  stop  is  provided,  which  makes 
it  impossible  for  the  upsetting  hammer  to  start  until  the  steel 
is  securely  gripped  by  the  vise.  The  two-hammer  cylinders 
are  modified  Sullivan  "DR-e"  drills,  equipped  with  floating 
hammer  pistons,  and  a  valve  motion  which  imparts  a  blow  of 
great  strength  and  liveliness  to  the  dies  and  dollies.  Air  is 
admitted  to  the  horizontal  hammers  by  the  same  valve  mech- 
anism which  controls  the  vise. 

In  order  to  secure  the  advantages  of  the  floating  hammer 
piston  in  the  vertical  member  of  the  sharpener,  a  novel  con- 
struction has  been  employed.  When  air  is  admitted"  to  the 
vertical  hammer  cylinder,  the  pressure  acts  on  top  of  an  an- 
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nular  piston  fitted  in  the  lower  cylinder  head,  which  forces 
the  upper,  vertical  swaging  die  down  against  the  steel  and 
holds  it  in  this  position  in  the  same  manner  as  the  hand 
blacksmith,  or  his  assistant,  holds  the  flatter  or  swage  in 
hand-forging  work.  The  ^ertical  hammer  then  strikes  against 
the  die,  drawing  out  the  corners  of  the  steel  to  proper  gage 
and  thickness,  with  a  high  degree  of  precision,  and  the  same 
effectiveness  as  is  the  case  with  the  older,  model  "A"  Sharp- 
ener. 

For  cleaning  hollow  drill  steel  an  automatic  blow  gun  or 
jet  is  provided  in  the  front  end  of  the  frame,  below  and  to  the 
left  of  the  vertical  hammer.  At  this  point  a  small  nozzle 
will  be  noted,  against  which  the  hollow  steel  may  be  thrust, 
thus  opening  the  valve,  and  permitting  air  to  Be  blown 
through  the  steel.  Exhaust  air  is  also  used  for  automatic 
cleaning  jets  m  an  ingenious  manner  from  both  the  horizon- 
tal and  vertical  hammers,  so  that  the  working  faces  of  the 
dies  and  dollies  are  kept  clean  and  free  from  scale  and  ac- 
cumulations of  dirt  and  dust  at  all  times. 

The  Sullivan  "B"  Sharpener,  light  model,  is  operated  by 
compressed  air  at  a  recommended  pressure  of  SO  to  100  lb. 


These  drills  are  furnished  for  drilling  dry  holes  (DCR-13) 
and  wet  holes  (DCR  W-13).  Although  they  are  usually  used  un- 
mounted as  sinkers,  thdy  may  also  be  supplied  with  the 
"JC-ll"  Mounting  for  development  or  light  drifting  work. 


Another  New  "Jackhamer" 

Another  "Jackhamer"  has  just  been  urought  out  by  the  In- 
gersoU-Rand  Co..  11  Broadway,  New  \ork.  It  is  known  as 
the  "DCR-13."  This  completes  the  "family  of  Jackhamers" 
manufactured  by  this  company.  The  others  are:  the 
"BAR-33."  21  lb.;  the  "BBR-13,"  36  lbs.;  the  "BCK-430,"  41  lb.. 


New  Light  Rock  Drill 

The  Denver  Rock  Drill  Manufacturing  Co.,  Denver,  Colo., 
has  recently  developed  a  new  type  of  light  mining  and 
quarryinir  drill  This  new  type  of  drill  is  built  in  three 
models,  known  respectively  as  Models 
NA-90,  NRW-93  and  NRD-95;  the  first 
named  being  a  "dry"  auger  drill,  espe- 
cially designed  for  work  in  coal,  iron  and 
other  soft  formations;  the  second,  a  com- 
bination "wet"  and  "dry"  rock  drill  for 
all  kinds  of  rock  and  all  conditions, 
either  above  or  below  ground;  and  the 
last  named,  a  "dry"  rock  drill  for  work 
in  wet  shafts  or  w'here  out-of-door  condi- 
tions prevail.  All  three  drills  are  ex- 
tremely light  so  that  they  can  be  easily 
carried  about,  and  each  is  operated  by 
one  man  alone.  They  are  built  through- 
out of  the  very  best  steel  compounded 
and  with  the  utmost  precision.  While 
most  Waugh  drills  are  of  the  valveless 
type,  the  "Nineties"  are  equipped  with 
an  entirely  new  type  of  spool  valve,  hav- 
ing a  positive  action.  The  rotation 
New  Ninety  Drill,  nicchanism  is  of  exceptionally  strong  de- 
sign in  which  stresses  in  both  teeth  and  pawis  are  reduced 
to  a  minimum.  Lubrication  is  effected  by  pulsations  of  air 
which  gradually  feed  the  oil  from  a  reservoir  at  the  side  of 
the  cylinder  into  all  parts  of  the  machine. 


« 


•D    C    R-13"    Jackhamer. 

and  the  "DDR-13,"  70  lb  ;  altogether  there  are  five  sizes  and 
13  types.  This  company  now  claims  to  have  a  "Jackhamer" 
available  for  every  hand  hammer  rock  drilling  job. 

The  new  "Jackhamer"  weighs  .55  lb.  It  is  rated  to  drill 
holes  up  to  12  ft.  deep  rapidly  in  hard  rock  and  it  is  claimed 
it  will  fill  all  the  requirements  of  a  medium  weight  "sinker" 
or  down  hole  drill. 

The  features  most  worthy  of  note  are: 

All  Steel  Construction. — Steel  drop  forgings  or  bar  stock 
being  u.sed  exclusively  and  specially  heat  treated. 

All  Bolted  Construction. — Nothing  to  work  loose  and  easy  of 
access.  Automatic  Rotation — Very  powerful,  relieving  the 
operator  of  this  fatiguing  part  of  the  work.  Spring  Retained 
Front-Head — T.ikes  up  thocks  that  would  otherwise  fall  on 
the  machine.  "Spool  Butterfly"  Valve — Operating  on  the 
well  known  "Butterfly"  principle.  "Handy"  Hole  Blowing 
Device — Very  effective  In  keeping  the  drill  hole  clear.  Re- 
newable bushing  In  rotation  sleeve.  Automatic  "Heartbeat" 
Oiler  and  grease  pockets  In  handle  and  fronthead  assure  con- 
tinuous satisfactory  lubrication. 


Personals 

D.  R.  Campbell,  for  several  years  general  superintendent  of  the 
l-ifillo  division  of  tlie  Canadian  National  Ry,  has  been  transferred 
to  W'innipes.  wV.mc  he  will  have  charge  of  construcaon  in  the  west. 
Colonel  Spencer  Cosby,  corps  of  engineers.  United  States  Army, 
l-as  been  appointed  division  engineer  for  the  southeastern  division; 
relieving  Colonfl  William  J.  Harden,  acting  division  engineer,  who 
goes  to  Cmcinnati. 

H.  C.  Dixon,  chief  engineer  of  the  Government  Railways  of 
Canala,  lia.-;  announced  the  following  appointments:  J.  A.  lleaman, 
a'isi.'itant  chief  engineer:  J.  G.  I>?grand,  bridge  engineer;  AVilllam 
Euni.-=  ongin.-er  of  construction;  William  AValkden.  assistant  bridge 
enginoor;  .T.  .Schofleld.  architect;  J.  E.  Davison,  assistant  to  chief 
engineer;  H.  P.  Blake,  engineer  of  water  supply. 

J  L.  Longlno  on  Sept.  1  became  manager  of  the  Pine  Bluff 
Co.  Pine  Bluff  Ark.,  operators  of  street  railway,  electric  light  and 
water  propi-rti.-s.  He  succeeds  J.  A.  AVbltlow,  who  becomes  traffic 
inanag<r  of  the  Arkansas  Liyht  &-  Power  Co.  The  duties  of  op- 
erating suporinlondcnt  of  the  Arkansas  I.,lght  &  Power  Co..  which 
have  been  handled  by  Mr.  Whitlow,  will  be  assumed  by  I-.  M. 
WilkP'-  Mr  Ixingino  lias  been  superintendent  of  the  Arkansas 
I/ight  U  I'ower  Co.  propertion.  and  Mr.  Wilkes  commercial  man- 
ager. These  arc  the  only  changes  in  the  operating  personnel  of 
(he  companies,  The  other  officials  are:  .Arkansas  Light  &  Power 
Co  ,  I,.  Garrett,  assistant  to  the  president;  William  Crooks,  chief 
ingineer;  AV.  E.  Baker,  auditor.  The  Pine  Bluff  Company;  L.  B. 
West,  auditor;  M.  M.  Bridgvi'p.ter,  aslsstant  to  manager  and  load 
dispatcher;  Parker  Tucker,  commercial  manager. 


Trade  Publications 

The  following  trade  publications  of  interest  to  engineers  and 
contractors  have  been  issued  recently: 

Wagon  Loaders.— George  Haiss  Manufacturing  Co.,  Inc.,  New 
York.  S  page  booklet  Illustrating  and  describing  operation  of  tn« 
HaIss  "Path  Digging"  wagon  loaders. 

Core  Drilllna.— Sul'ivan  Machinery  Co..  Chicago,  Til.  32  part 
bcoklot  describing  core  drilling  with  Sullivan  diamond  core  drlllB. 
Contains  numerous  illustrations  and  much  useful  information  on 
this  class  of  work. 

Bock  Drills.— Sullivan  Machinery  Co.,  Chicago,  111.  4  page 
bulletin  describing  the  new  model  Sullivan  "Plug"  drill  for  granite 
nuarrles,  and  a  28  page  bulletin  illustrating  and  describing  the 
.Sullivan  rotator  drill. 

Steam  Shovels.— Ball  Engine  Co  Eric,  Pa.  24  page  bull-tin 
containing  a  general  description  of  Type  B  Erie  Shovel,  (^""l',""^ 
niimcrou!!  illustmtions,  both  half  tones  and  line  cuts,  and  toxi 
explaining  the  uses  of  this  shovel  for  various  kinds  of  excavating. 

Excavating   Machinery.— Westinghouse  Electric  &  Manufacturing 

Co       Pittsburgh      Pa Circular    entitled    "Electrlflcntion    of    I'-xca- 

vating  Shovels."  which  describes  and  illustrates  the  various  uses 
to  which  electric  shovels  may  be  put  such  as  ra'Jway  work,  coal 
mining  and  dragline  excavating.  Tables  are  i"<=Iuded  showing  the 
approximate  energy  consumption  of  electric  shovels  and  dragnne 
excavators. 
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Roads   and   Streets — Ut   Wednesday 


I  a)   Roadi 
(b)  Streets 


ic)    Strert    Cleanlnf 

(d)    Uunlclpal    lllscsllsolss 


>e)    Uanagement    and    Offlc« 
System 

Waterworks  and   Hydraulics — 2nd  Wednesday 

is)    Waterworks  (C>    Irrigation  and   Dralnafe 

Ik)    Sewers   sod   BanI-        <d)    Power   and   Pumping 
tatlon 

'e)     Management    and    Offlcs 
Systsm 


Railways    and    EzcaTation — 3rd    Wednesday 

'a)    Excavation  (c)    Quarries  and   PHs 

lb)    Management   and         (d)    Steam    Railways,   Con- 
Offlce    System  structlon  and  Malntsnaacs 

(«)    Electrlo    Railway    Construction 
and   Maintenance 

Buildings   and    Structures — 4th    Wednesday 


a  i    Buildings 
b)    Bridges 
IC)    Harbor   Structuras 


<d>    Mlscellaaeous  Structures 
le)    Properties    of    Materials 
'f)    Management    and    Of&oe 
System 


Covyrlgbt,    IttO,    by    the    ■ngtBaarlBt  and    CoatrmrtlBg    PoMlshUig    Coni*any, 
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When   Will    Bond    Interest    Rates 

FaU? 

Not  a  little  public  work  is  being  held  up  because  bond  in 

teresl   rates   are   regarded   as   being   abnormally   high.       We 

wonder  how  many  people  know  that  interest  rates  on  bonds 

sold  at  par  rose  for  eight  years  after  our  I'ivil  War  ended. 

although   they   were   very   high   in   18Go?     In   "A   Centui-y   of 

I  rices.'    by    Burton    and    Selden.    there    are    several    charts 

owing  ''bond   yields"  and   commercial   paper  interest   rates 

1    every   year   since    1S60.      Corporation   bond   yields    ranged 

i>m  5.9  to  7  per  cent  in  18t;5,  and  from  7.2  to  S.l  per  cent 

in    1873.   the  rise    having    been   quite   uniform   during   those 

years.      Following   the    panic   of    1873    came    a    fall    in    bond 

yields,  but   the  fall   was  relatively   slow,  the  low   point   being 

reached   in  1901   when  bond  yields  were  3.7  to  3.8  per  cent 

It  is  noteworthy  that  bond  yields  have  moved  in  sympathy 

with  commodity  prices,  generally  following  the  latter  with  a 

I;ig  of  two  to  eight  years. 

This  being  so,  it  is  probable  that  bond  yields  will  continue 
to  rise  for  several  years.  Therefore  it  will  be  futile  to  post- 
pon«»  public  works  in  the  hope  that  bonds  can  be  marketed 
ii   higher  prices  than  they  now   bring. 

I  he  main  reason  why  bond  yields  vary  with  commodity 
•  rireE  has  never  been  correctly  given,  we  think.  It  Is  this: 
vs  commodity   prices  rise  or  fall,  the  market  value  of  flxed 

[iroperty    (buildings,  plant,   etc),  rises  or  falls.     The  owners 

of  bonds  or  other  mortgages  seek  to  share  In  the  gain  that 

'■curs    when    property    values    rise,   and    they    begin    to   sell 

heir   bonds   or   mortgages   and   buy   deeds   or   stocks.     This 

!"presses  the  price  of  bonds  or  mortgages,  which  is  equiv- 

lent    to    increasing    their    "yield."      The    converse    happens 

»hfn  commodity  prices  fall,  for  then   it   pays  to  sell  stocks 

asii    \my   bonds. 

In    addition    to   this   phenomenon   there   is   another  during 

lid  foUowinc  a  war,  namely,  the  issuance  of  large  amounts 

■I   government  bonds,  which  serves  to  depress  the   price  of 

II  bonds  by  increasing  the  supply  offered  for  sale.  FoUow- 
ine  the  close  of  a  war,  corporations  undertake  to  float  bonds 


1910. 

1920. 

4.00 

5.07 

4.21 

6.88 

4.79 

7.61 

5.25 

7.56 

and   notes   that  were  deterred   during  the  war,  and   thus   pro- 
long  the  period  of  high   interest  rates. 

The  world  war  not  only  caused  our  government  to  issue 
more  than  20  billion  dollars  worth  of  bonds,  but  le<l  foreign 
governments  to  float  loans  in  America.  Foreign  govern- 
ments ove  the  American  government  nine  billion  dollars, 
which  they  will  try  to  take  up  by  the  sale  of  bonds  to  the 
American  people.  France  has  just  sold  at  par  in  America 
$100,000,000  of  8  per  cent  bonds.  This  is  probably  a  fore- 
runner of  many  another  similar  sale  of  foreign  bonds.  The 
inevitable  result  will  be  to  depress  the  price  of  all  bonds: 
that  is,  10  raise  the  interest  rate  of  bonds  marketed  at  par. 
The  following  table  shows  what  has  happened  to  bond 
ylnlds  since  1903: 

Year.  1903. 

Municipal.-'  :(.31 

Halls    4.10 

t'tillties    .  .  4.6:i 

In(lu.strial8  5.6:< 

The  above  percentages  are  averages  for  each  of  the  three 
years,  ae  given  in  the  September  letter  of  the  .N'ational  Oity 
Hank  of  New   York. 

The  yield  of  British  consuls  has  followed  the  curve  of 
British  commodity  prices  for  the  last  130  years,  and  with 
such  remarkable  coincidence  that  there  can  be  no  doubt  as 
to  the  correctness  of  the  explanation  above  given  as  to  the 
cause  of  bond  yield  changes. 

As  typical  of  much  of  the  false  economic  reasoning  that 
is  current  we  quote  the  following  from  an  editorial  article 
in   The  Iron  Age  of  Aug.  5: 

Apart  from  the  deterrent  of  building  costs  beint?  high,,  there 
Is  the  Influunce  that  intoreflt  rates  are  high.  A  period  of  over- 
oonslructlon  Is  always  marked  hy  low  Interest  rate.«.  accord- 
InK  to  those  who  hold  to  the  doctrine  that  an  excess  of  per- 
manent construction  brings  about  an  industrial  depression. 
Lately  there  has  been  a  coterie  arguing  th.-it  Interest  rates  are 
not  high  on  account  of  alleged  "new  conditions."  but  that  as 
everything  else  has  gone  up.  so  Interest  rates  must  advance 
also.  By  this  reasoning  the  present  Interest  rates  might  be 
held  to  be  low  compared  with  what  Is  coming.  There  is  a 
fundamental    fallacy    In    that    whole    argument    about    Interest 
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rates,  however,  the  fallacy  being  that  rates  per  cent  are  com- 
pared with  commodity  prices  and  wage  rates  expressed  in  dol- 
lars.    The  things  are  not  comparable. 

Hart  the  writer  of  the  article  just  quoted  taken  the  pains 
to  study  the  curves  of  commodity  index  prices  and  of  bond 
yield  rates  he  would  never  have  said.  "The  things  are  not 
comparable."  He  would  have  seen  that  the  two  curves  move 
up  and  down  in  a  harmony  that  makes  il  certain  that  com- 
rnodity  prices  and  bond  interest  rates  are  functionally  related. 

It  is  unfortunate  that  so  many  editorial  e.xpressions  of 
opinion  on  economic  matters  are  comin.e;  from  editors  who 
do  not  take  the  time  to  study  the  available  data  that  would 
show  whether  their  opinions  are  true  or  eiToneous. 

The  Engineer  and  the  Painter  vs. 
the  Architect 

Wyndham  Lewis,  the  British  artist,  recently  criticized  the 
modern  architect  very  severely  and  somewhat  unjustly. 
Nevertheless,  there  is  food  for  thought  in  at  least  a  part  of 
his  utterances,  as,  for  e:yaniple: 

The  painter  and  the  engineer  could  buy  him  (the  architect) 
out.  going  into  partnership,  and  produce  what  would  be  neither 
a  world  of  boxes  on  the  one  hand,  as  it  would  be  if  the  engi- 
neer controlled  house  construction,  nor  of  silly  antique  fakes 
on  the  other,  as  happens  when  the  architect  has  his  s^veet 
and  horrible  way 

Let  us  banish  absolutely  the  stylistic  architectural  rubbish. 
But  even  as  to  the  shaping  of  the  box  or  series  of  boxes  let  the 
artist  be  used 

We  hear  a  great  deal  of  rubbish  talked  about  the  sky- 
scraper. The  skyscraper,  for  the  most  part,  is  a  tall  box.  So 
far  It  has  been  nothing  but  that:  except  where,  as  in  the 
Schiller  Theater  Bldg.  in  Chicago,  and  the  famous  Woolworth 
buildings  some  dreadful  intervention  of  art  has  converted  it 
Into  an  acre-high  advertisement  of  the  modern  architect's  fa- 
tuity. 

It  has  been  a  fashion  lately  to  admire  the  skyscraper  in  its 
purely  engineering  forms,  and  other  forms  of  quite  plain  en- 
gineering construction.  But  a  box  is  always  a  box.  however 
high.  And  when  you  think  of  the  things  that  could  have  been 
done  by  a  liaison  of  the  artist's  fancy,  once  more,  with  all 
those  works  of  engineering  genius,  you  wonder  that  there 
is  not  one  single  example  which  one  can  quote  of  such  a  struc- 
ture. 

Mr.  Lewis  is  not  very  definite  in  pointing  out  how  much  of 
a  part  the  "painter"  should  play  in  his  suggested  associa- 
tion with  the  structural  engineer,  bat  the  following  quota- 
tion indicates  that  the  "painter"  should  do  more  than  dec- 
orate the  surface  of  the  building  with  suitable  color. 

If  you  say  that  the  design  and  orn.iment  over  the  body  of 
the  building  Is  the  same  as  the  clothes  on  a  man's  back,  there 
Is  still  something  to  be  said  about  the  naked  shape  of  the  man 
or  even  for  his  skeleton.  The  nature  of  the  body  or  of  the 
skeleton  will  decide  what  the  character  of  the  clothes  must 
be.  So  the  artist  should  come  in  long  before  he  usually  does. 
or  give  a  new  consclousnes.<i  to  the  shaping  of  the  skeleton  of 
the  engineer.  This  should  be  Invariable,  not  occasional:  that 
Is,  when  the  first  painters  or  sculptors  have  been  used  for  this 
puipose.    Instead    of    the   horrible    stock    architect. 

The  question  naturally  arises  as  to  a  "painter's"  ability  to 
"shape  the  skeleton"  more  artistically  than  it  is  ordinarily 
shaped  by  an  architect.  Would  not  a  "painter"  capable  of 
artistic  design  of  the  "skeleton"  be  in  reality  less  a  painter 
and  more  an  architect?  Is  not  Mr.  Lewis  vainly  striving  to 
make  the   terms  "painter"  and  "artist"  synonymous? 

It  seems  to  us  that  what  Mr.  Lewis  is  really  attacking  is 
not  the  architect  in  general  but  the  imitative  and  conven- 
tional architect.  Such  an  attack  may  with  equal  force  be 
directed  against  the  average  artist,  whatever  his  class, 
whether  painter,  musical  composer,  sculptor  or  architect: 
and  the  followini;  picture  will  therefore  be  quite  as  true  of 
the  average  "art  man"  of  one  class  as  of  another. 

He  gushes  about  everything  he  sees.  He  Is  enraptured  at 
the  curious  clumsy  country  print  found  on  the  lodging  house 
wall;  at  the  beauty  of  cheap  china  ornaments,  a  stupid  chair. 
a  staring,  mean,  pretentious  little  sea-side  house,  "When  with 
anybody,  he  will  titter  or  blink  or  faintly  giggle  when  his  at- 
tention Is  drawn  to  such  a  winning  and  lovely  object.  I  am. 
you  win  perceive,  drawing  a  picture  of  the  English  variety  of 
art  man.  The  most  frequently  used  epithet  will  he  "Jolly"  for 
the  beautiful:  and  the  pursuit  will  invariably  he  described  a.s 
"fun."  So  we  have  before  us.  all  said  and  done,  a  very  play- 
ful fellow  Indeed,  who  quite  enters  the  spirit  of  this  "amus- 
ing" life,  and  who  is  as  true  a  "sportsman"  as  any  red-coated 
fiquire:  only  for  the  pursuit  of  "Jolly"  little  objects  like  stuffed 
birds,    apples   or    plates,   areas   of   decayed    wallpaper,    and    the 


form  of  game  that  he  wishes  rather  smirkingly  and  naughtily 
to  devour,  he  must  be  as  cunning,  languid,  and  untidy  as  his 
distinguished  fellow-sportsman  is  alert,  hearty,  and  colored 
like  a  letter-box. 

For  stalking  a  stuffed  bird  you  have.   In   the  first   place,  to 
be  a  little  bit  dead  yourself. 


Specialization  in  Engineering 

The  definite  profession  of  the  engineer  is  of  compara- 
tively recent  origin.  There  have,  of  course,  always  been 
mf>n  under  whose  eyes  the  work  of  the  world  lias  been 
done.  The  Roman  highways,  the  bridge  of  boats  that  gave 
the. Persian  access  to  ICurope,  the  pyramids,  the  great  works 
of  the  Mesopotainian  plain — all  these  called  for  what  we 
recognize  as  engineering  instincts  and  abilities  in  the  con- 
ception, the  planning  and  the  execution.  Even  the  early 
arts,  like  bow-making  and  pottery  and  boat  construction, 
are  examples  of  primitive  engineering  skill — the  making  of 
an.\  thing  that  comes  out  as  it  was  intended  to  come  out 
and  tl'at  serves  the  purpose  tor  which  it  was  planned  is 
engineering  work.  But  throughout  the  prehistoric,  ancient 
and  medieval  periods  and  well  into  the  modern,  the  engi- 
neer was  merely  the  boss  artisan. 

With  the  widening  of  human  knowledge  since,  say,  ISOO, 
the  effort  to  keep  this  corpus  in  order  and  to  apply  it  to  con- 
crete cases  as  they  arise  has  demanded  a  special  profes- 
sion. To  meet  this  demand  the  engineer  was  created — or 
created  himself;  and  he  has  been  In  existence  long  enough 
for  us  to  get  something  of  the  historical  viewpoint  toward 
him.  Various  aspects  of  this  viewpoint  might  be  empha- 
sized; the  one  that  inspires  these  remarks  has  to  do  w^ith 
th<'  manner  in  which  the  vast  field  of  the  engineer  was,  and 
the  manner  in  which  it  now  is,  subdivided.  There  has  been 
here  a   significant  shitting  of  lines. 

Originally  we  had  the  civil  and  the  mechanical  and  the 
electrical  engineer.  From  the  day  when  the  engineer  was 
first  called  on  for  evidence  of  specialization  within  his  field, 
he  followed  one  of  these  three  diieetions.  The  first-named 
wo\ild  apply  his  knowledge  with  equal  facility  to  the  lay- 
ing out  of  a  railroad  or  the  surveying  of  a  new  country  or 
the  erection  of  a  great  bridge  or  the  designing  of  a  floor  to 
carry  a  heavy  load  or  the  throwing  of  a  dam  across  a  stream 
or  the  location  of  the  best  highway  between  two  given 
points.  The  second  found  it  a  matter  of  indifference  what 
sort  of  a  factory  he  was  sent  to.  or  \vhat  manner  of  ma- 
chinery he  was  asked  to  install  or  maintain  there.  And 
the  last-named  was  quite  prepared  to  work  in  telegraphy 
today,  in  dynamos  tomorrow,  in  street  car  motors  or  trol- 
ley wires  the  next  day,  and  in  electrolysis  next  week.  The 
engineering  field  was  divided  according  to  the  raw  mate- 
rials of  the  engineer,  and,  so  divided,  it  fell  naturally  into 
the  three  domains  outlined — that  of  the  engineer  whose 
raw  material  is  electricity,  that  of  the  one  ^vho  does  things 
with  machines,  and  that  of  him  who  works  with  the  static 
forces  of  the   visible  external   world. 

In  *he  beginning  of  the  profession  this  was  altogether 
satistactorj'.  It  has  not  remained  so.  The  first  sign  of  a 
break  in  the  old  scheme  came  early,  with  the  segregation  of 
the  mining  engineer  as  a  distinct  sort  of  animal.  To  qualify 
for  this  profession  a  man  had  to  have  some  of  the  equip- 
ment of  each  of  the  three  pre-existing  groups,  but  in  none 
of  thepe  fields  did  he  require  complete  training.  The  re:i^(in 
for  building  up  this  composite  of  the  throe  existing  branclu's 
and  giving  it  a  name  and  a  standing  of  its  own  \va,s  the 
very  excellent  one  that  mining  work  called  for  all  three 
types  of  service,  yet  made  demands  which  it  seemed  should 
be  possible  for  one  man  to  meet.  So  the  man  arose  to 
meet  them,  embodying  in  his  own  equipment  the  elements 
of  the  necessary  cooperation  between  civil,  electrical  and 
mechanical  engineering,  making  his  own  such  parts  of  these 
three  fields  as  he  needed  in  his  business  and  discarding  the 
rest. 

Eventually  the  process  was  repeated,  not  in  one  but  in 
many  instances.  V.'hat  it  then  came  to  was  the  regrouping 
of  the  engineers  on  a  new  basis.  It  would  mean  nothing  to- 
day to  claim  to  be  a  civil  or  a  mechanical  or  an  electrical 
engineer — it  would  give  not  the  least  information  as  to 
what  the  claimant  ^vas  qualified  for  and  what  he  was  not. 
For  today  we  have  railroad-signal  engineers  and  automo- 
tive engineers  and  safety  engineers  and  marine  engineers 
and  turbine  engineers  and  dock  engineers  and  conve.vor- 
belt   engineers   and    magneto   engineers   and   highway   engi- 
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neers  iintl  suljwuy  engineers — anj  a  host  of  others  whlfh 
we  have  neither  the  time  nor  the  space  nor  the  patience  to 
catalog.  Each  of  these  professions  is  Uislin^uishetl  from  the 
olhi-rs,  not  so  much  in  what  the  incumbent  has  by  way  of 
technical  equipment  as  in  what  he  does  with  it.  So  the  oM 
division  on  a  basis  of  m'.v  materials  has  passed  away,  and 
today  we  catalog  our  engineers  according  to  their  Qnished 
products. 

his  is  eminently  sen.';lble  and  oninienily  modern  in  view- 
it.     Three  thousand  years  ago  it  was  natural  and  proper 
-loup   workers   according   to   the   material   in   which   they 
>\e<].     Ill  those  simple  days  a  man  was  a  mason  or  a  car- 
■er  or  a  weaver  or  an  Ironsmith  or  a  coppersmith  or  sll- 
and-goldsmith.     At   that   date   It    would   have    been   rldlc- 
:s    to   ^roup   the   mason   and   the   tcntniakor   together  on 
mere   ground   that   both   were   engaged    in   the   construc- 
.   of  human   habitations.     But    with   the  multiplication   of 
s  and  of  knowledge  it   would  be  Just  as  absurd  to  cata- 
a  manufacturer  of  telephone  wire  and  a   photo-engraver 
rhe  same  group  on   the  mere  ground   that   they   both  use 
per   as   a   raw   material.     We   prefer  to   regard   the   wire 
iker  as  an    industilal   brother  of   the   battery   builder  and 
I'f    man    who   makes   composition    stands   and    mouthpieces, 
\wiile  we  relate  the  photo-ensiraver  and  with  the  compositor 
and   the  pressman — substituting  a  classincation   that   follows 
the  finished   product  for  the  one  that   follows  the  niw  mate- 
rials employed.     So  it  is  In  the  engineering  field,  and   prop- 
erly.    Civilization   weaves  so  complex  a  web  of  causes  that 
we    tind    it   far   easier   to   distinguish   and   identify   results. — 
Editorial  in  Scientific  American. 


Lengthen  the  Construction  Season 

-:n?uiecrs  and   architects   are   noted   for  finding   ways   and 
.ins  to  produce  structures  in  the  face  of  obstacles  which 
oft.'n   seem   impossible  to   overcome.     Such    problems   invite 
Inventive   genius   and   challenge   skill.      Their   successful   so- 
lution attracts   public  attention   and   compels  admiration   be- 
cause they  are  unusual,  but  in  a  majority  of  cases  the  ways 
!  lyeans  devised  are  of  value  only  as  representing  a  solu- 
•1  of  n  special  problem. 

I'htre    are    aspects    of    construction    such    as    standardiza- 

p.  and   winter  work  which,  though   not  unsual.  contain   in 

a   larger  measure   the   elements   of   permanent  advancement 

In  processes  and  customs  relating  to  construction  than  does 

the   solution   of   special   problems.     However,   the   ver>-   lack 

of  the  unusual  is  to  a  large  extent  responsible  tor  slow  de- 

opment   in   the   way  of  standardization   and    the  adoption 

■imple  means  for  construction  throughout  the  year  which 

v'uld   be  of  great  value  to  the  construction   industry'  as   a 

•  'lole. 

■)nlv  a  fe>v  years  ago  engineers  and  contractors  looked  at 

•  coming  of  cold   weather  as   marking   the   end   of  active 

•  struction  and  except  for  the  necessity  in  point  of  early 
.  which  was  enormously  intensified  by  war-time  require- 
nts  or  the  fact  that  a  contractor  was  caught  with  a  pen- 

■y  clause   in   his  contract,   the  advent  of  freezing   weather 
aid  still  mark  the  end  of  building  activities. 
Throughout   last    winter    the   pressing   necessity    for   more 
ildlngs    brought    about    an    unprecedented    continuation    of 
construction.     Concrete   buildings    were   in    process   of   erec- 
tion   all   over   the   country   throughout    the   entire   period   of 
cold    weather  and    this   activity   stopped    only    when   exceed- 
ln;rly    unsatisfactory   transportation    conditions    made    It   Ira- 
pcssib!"  to  get  necessarj-  materials  on  the  Job. 

The  important  lesson  to  be  derived  from  this  experience, 
whlcli  as  usual  was  the  result  of  necessity  forcing  the  ac- 
complishment of  something  which  had  hitherto  been  tacitly 
accf'ii'pd  as  practically  impossible,  is  that  construction  may 
pnx'-.  i|  throughout  12  months  regardless  of  temperatures 
tnd  rather  conditions  and  that  too  without  adding  greatly 
to  ii'.>  post  In  fact,  it  has  been  well  demonstrated  that  if 
»  bu-.Ming  project  Is  decided  upon  in  the  early  winter  it  is 
«»ually  more  profitable  to  go  ahead  with  its  construction 
darins  the  winter  months  and  obtain  early  occupancy  than 
to  pvi  off  construction  until  spring.  In  other  words,  if  the 
building  is  completed  during  the  winter  months  it  will  be 
ready  for  occupancy  as  soon  as  construction  would  be  started 
If  delayed  until  spring.  The  value  of  early  occupancy  thus 
more  than  offseLs  any  additional  cost  caused  by  winter  con- 
struction. 


There  are  several  other  important  advantages  that  would 
accrue  to  a  continuation  of  construction  throughout  the  year. 
Construction  org.uii/.atiuus  can  be  held  together  and  Uiereby 
the  average  total  ettliiency  niiule  much  higher  for  the  en- 
tire 1-  months  than  for  the  few  months  of  the  so-called 
construction  season.  The  overhead  cost  of  construction 
such  as  depreciation  and  interest  on  investment  In  equip- 
ment is  also  reduced  proportionately.  I^abor  engaged  In 
construction  is  favorably  affected  by  the  steady  employment 
aflfordixl.  Production  and  transportation  of  construction  ma- 
terial subject  to  seasonal  demand  would  proceed  with  the 
advantaee  of  more  uniform  quantity  and  thus  allow  plan- 
ning for  the  future.  Moreover,  if  thf  transportation  of  con- 
ftructlon  material  which  with  se;usonul  demand  must  neces- 
sarily be  seasonal,  were  more  evenly  dlstrtbutetl.  the  peak 
load  would  be  cut  down  and  the  total  of  transportation  eiiulp- 
ment  and  facilities  required  to  handle  seasonal  demand 
would  be  reduced. 

In  view  of  these  important  advantages  it  is  worth  while 
to  inquire  in  regard  to  the  disadvantages.  Visions  of  frozen 
piles  of  aggregate,  frozen  concrete  and  loss  to  the  contractor 
through  failure  of  his  work  to  pass  inspection  because  of 
the  effci't  of  freezing,  may  lead  not  only  the  contractor  but 
the  owner  to  wait  until  temperate  weather  is  assured  be- 
fore going  ahead.  Past  experience  amply  proves  these  fears 
unfounded.  True  there  is  some  added  expense  re<iuired  for 
heating  the  mat'-rials  for  cold  weather  concreting,  includ- 
ing protection  such  as  the  use  of  tarpaulins  and  other 
means  to  enclose  the  structure,  together  with  supply  artificial 
heat  by  means  of  salatnandei-s  or  steam  pipes.  The  equipment 
required  to  carry  on  cold  weather  concreting  is  not  expensive 
and  alter  familiarity  acquired  through  use  the  percentage 
of  additional  expense  per  unit  of  finished  structure  is  ex- 
ceedingly small.  The  equipment  can  be  used  many  times  so 
that  the  oiginal  cost  is  spread  over  a  number  of  Jobs,  thus 
reducing  to  virtual  insignificance  the  cost  chargeable  to  any 
one  piece  of  work.  Nor  does  it  necessarily  follow  that  the 
most  elaborate  raetht)ds  of  cold  weather  concreting  need 
be  followed  continuously  for  winter  work.  With  the  equip- 
ment on  the  grohnd  ready  for  use,  advantage  can  be  taken 
of  periods  of  open  weather  with  the  certainty  that  if  neces- 
sary the  equipment  for  protecting  the  concrete  may  quickly 
be  brought  into  play. 

Knowing  the  advantages  of  continuing  construction 
throughout  the  winter  and  the  certainty  of  satisfactory  re- 
sults which  experience  has  proved  are  easily  attained  at 
reasonable  additional  expense,  engineers,  architects  and  con- 
tractors should  not  hesitate  to  advise  owners  to  go  ahead 
with  any  project  for  the  construction  of  a  concrete  build- 
In?  regardless  of  season. — Editorial  in  "Concrete  In  Archi- 
tecture and   Engineering." 


Gage    for    Insuring   Accuracy     in    Laying 
Concrete  Blocks 

A  "Imple  gage  for  insuring  even  mortar  joints  and  regu- 
lar courses  in  laying  confreto  blocks  is  used  by  the  Voelker 
Realty  Co.  of  Pnhuque,  la.  The  gage,  the  general  features 
of  which  arc  shown  In  the  accompanying  sketch  reproduced 
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Gage  for  Concrete   Block   Laying. 

from  The  Concrete  Builder,  consists  of  three  pieces  of  iron 
•i  in.  thick  riveted  together  with  sticks  across  the  ends. 
The  gage  la  laid  on  the  block,  the  closed  portion  in  the  cen- 
ter covring  the  opening  in  the  block.  Mortar  Is  then  spread 
In  the  open  spaces  and  struck  off  even  with  the  top  of  the 
gage.  This  leaves  an  equal  thickness  of  mortar  at  all  points 
and  ins'ires  straight,  even  mortar  joints  and  regular  block 
courses. 
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Why  Everyone  Should  Advocate 
Mortgage  Tax  Exemption 

Hy    WHARTON    CLAV. 
Commissioner,    AssocUiled    Mitiil     Katli    Manufuctmvis. 

The  construction  industry  has  been  worried  about  the 
transportation  situation,  but  the  minute  that  the  banks  were 
unwilling  to  Moat  loans,  building  activities  stopped  and  rail- 
road  conditions  and   coal   became   only   incidental. 

The  banks  were  obliged  to  stop  construction  loans,  not 
because  of  prices  of  materials,  but  because  they  could  not 
dispose  of  the  real  estate  mortgages  to  their  customers.  This 
was  largely  due  to  the  Federal  income  tax  which,  with  its 
heavy  surtax  on  the  larger  incomes,  makes  mortgage  buy- 
ing at  6  per  cent  absolutely  impossible.  Exactly  how  this 
works  against  the  larger  incomes — the  sources  of  most  of 
the  investment  money — is  seen  below. 

The   present    agitation   to   make   mortgages   on    homes   ex- 
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"empt  from  Federal  tax  should,  therefore,  be  thoroughly  un- 
derstood by  those  who  are  in  the  building  business,  and 
who  Tre  now  powerle.ss  to  aid  in  the  housing  shortage,  be- 
cause loans  are  not  available. 

No  one  factor  is  as  vital  to  the  safety  of  the  whole  coun- 
trj-  as  the  building  of  homes,  and  it  is,  therefore,  the  privi- 
lege as  well  as  the  duty  of  everyone  connected  with  the 
huildiog  industry  who  understands  this  situation  and  whose 
very  livelihood  depends  upon  construction  activity,  to  ad- 
vocate legislation  which  will  re- 
lease vast  sums  for  home-building. 
The  Government — that  means 
the  people — have  within  their 
reach  a  very  powerful  force  to 
attract  sufficient  capital  to  the 
construction  of  homes  if  it  is  only 
called  into  play.  To  encourage 
American  manufacture,  a  tariff 
was  imposed,  and  to  increase  farm 
loans  and  municipal  improvements, 
exemption  from  Federal  iniome 
tax  was  inaugurated. 

No  one  can  blame  the  man  with 
an  annual  income  of  $.i0.000  for 
refusing  to  make  investments  that 
will  yield  but  $412  on  $10,000  when 
he  can  get  $600.  It  is  good  busi- 
ness for  rich  man  or  poor,  to  make 
the  investment  that  looks  most 
profitable,  so  a  unified  appeal  to 
everj-  member  in  Congress  for  the 
tax  exemption  of  mortgages,  is 
now   the   only   logical   solution. 

The  bulk  of  now  money  for  mortgages  must  come  from 
estates  and  individuals  having  such  excess  funds  as  are  not 
available  until  incomes  of  $20,000  or  over  are  reached.  As 
an  example,  an  income  of  $30,000  is  subject  to  a  Federal 
normal  and  surtax,  totalling  21  per  cent  in  addition  to  the 
income  taxes  levied  by  several  of  the  States.  This  income 
tax  must  de  deducted  from  the  gross  return  on  the  mort- 
gage before  the  net  return  to  the  investor  is  found. 

To  compete  with  the  (5  per  cent  municipal  bond  which   is 


exeinpt  from  income  tax,  the  banks  camiot  offer  a  $30,00ft 
annual  income  investor  anything  less  than  7.6  per  cent  on 
a  taxahle  mortgage,  or  to  the  150.000  annual  income  investor 
anything  less  than  8.7  per  cent  and  have  him  come  out 
even.  With  mortgage  tax  exempt,  however,  they  could 
roadily  be  sold  at  a  5  per  cent  and  6  per  cent  basis. 

Already  the  State  of  New  York  has  removed  the  State 
income  tax  from  mortgages  up  to  $40,000.  It  is  up  to  Con- 
t^rress  to  remove  the  Federal  income  tax.  All  people  must 
understand  the  situation  because  Congress  responds  only 
to  popular  demand. 

It  each  reader  would  print  on  his  letter-head  the  slogan 
"Exempt  New  Home  Mortgages  from  Income  Tax"  and  would 
explain  to  his  friends  and  liis  local  newspaper  editors  the 
reasons  behind  the  movement,  the  tax  would  be  removed, 
and  the  housing  shortage  would  be  relieved  in  less  than 
two  years. 

The  bi'ilding  industry  is  at  a  stalemate.  If  new  money 
is  not  provided  hy  investors,  the  housing  shortage  will  con- 
tinue at  its  alarming  rate,  and  in  less  than  five  years  there 
will  be  loO  families  lo  every  100  houses  in  the  United  States. 
What  conditions  will  be  under  those  circumstances,  can  be 
best  pictured  by  the  Health  Department  of  the  large  cities 
that  are  already  worrying  over  the  rapidly  spreading  slum 
districts  where  the  number  of  families  obliged  to  live  in  one 
bouse  is  spreading  disease  and  dissatisfaction  throughout 
the   community. 

No  one  tiling  can  be  don,'^  tliat  will  be  more  effective  than 
to  speak  to  Congressmen  on  this  subject  and  print  the  slogan 
on  all  le'ter-heads. 


Method  for  Quantitative   Measurement  of 
Consistency 

Some  time  ago  the  TT.  S.  Bureau  of  Standards  developed  a 
method  for  the  n\iantitat:ve  measurement  of  plasticity.  This 
wa.s  described  in  Scientific  Paper  No.  278,  and  proved  of 
great  commercial  value.  Papers  on  the  application  of  the 
method  to  paints  have  appeared  in  the  Proceedings  of  the 
American  Society  for  Testing  Materials  in  1919  and  1920. 

The  general  method  is  to  force  the  substance  under  inves- 
tigation through  a  capillary  tube  by  means  of  air  pressure. 
The  pressure  is  kept  constant  during  any  one  run,  but  runs 
are  made  at  various  pressures  with  the  same  substance.  The 
two  values  which  are  deduced  from  the  readings  thus  ob- 
tained, determine  the  consistency,  but  do  not  determine  the 
plasticity  as  defined  for  mortars  and  plasters.  In  this  lat- 
ter sense,  as  described  in  Technologic  Paper  No.  169,  plas- 
ticity  depends  upon   other   factors   besides   consistency. 
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Return   Necessary  from  Taxable   Bonds  to   Produce  6  Per  Cent  to  7 
Per  Cent  to   Investors  vidth   Large   Incomes. 

At  the  present  time,  according  to  the  September  Tech- 
nical News  Bulletin  of  the  Bureau,  an  investigation  is  in 
progress  at  the  Bureau  in  regard  to  the  application  of  the 
plastometer,  as  used  for  paints,  to  adhesives  such  as  starches 
and  dextrines.  This  work  is  being  done  by  an  Industrial 
Associate  imder  the  general  direction  of  a  member  of  the 
Bureau's  staff.  The  indications  are  that  the  quantitative 
measurement  of  the  consistency  of  adhesives  of  definite  con- 
centration will  do  much  to  enable  manufacturers  to  predict 
the  exact  behavior  of  their  products  in  service. 
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Strain  (iau^es  and   Methods  of  Us- 
ing Them  in  Niagara  Arch 
Revision 

(onneclion  with  the  revision  of  the  MaKara  railway  aro'i 
no.   dfscribeil    in    the   June    23    Issue   of    KnulnoerinR   anil 
(nictinB,  an  extensive  series  of  slraUiKaKe  reatllnRS  were 
I.'.     A  description  of   the   method  of   making   these   read- 
was    »;iven    by    Mr.    (.harles    Evans    Fowler    In   a    paper* 
-enied  June  2  before  the  Anieriian  Society  of  fivll  Kngi- 
i!..rs.      The   following   detiiils   of    this    particular   feature   are 
.il..>iracted   from   his   paper; 

f     The   greater   part    of   the    work   of    measuring    stresses   was 
»! 111.-   by   the   use  of  the  well-known   Berry   strain  gage,  usins 


r         1— St..-.ln   Gauges.     .1,    Berry   ZO-ln.   Gauge.     (2)    Howard   20- In. 

Gauge.     (3)    Fuller-West    20-in.    Gauge.     (4)    Fuller-West 

8-in.    Gauge,    Top    View. 

Sin.  gage  for  secondary  stress  work,  and  the  20-in.  gage 
tor  primary  stresses.     These  instruments   (Fig.   1)   have  the 
Bide  strips  made  of  'Invar''  metal,  the  coefficient   of  expan- 
sion of  which  is  only  about  one  twenty-eighth  that  of  carbou 
Fteel.  and  the  handling  during  use  does  not  seriously  affect 
acrurary  of  the  readings.     One  end  has  a   fixed  conical 
nt.  and  the  other  end  is  a  movable  conical  steel  point  at 
', .  hei;    to   a  bell-crank    lever.    The   long   arm    of   this    is   at- 
t'.hed   to  the   spindle  of  an  Ames  gage  dial,  and   the  leve-- 
-    a    multiplication    of   five   times,   so   that    while   reading.-, 
made   directly   to  0.0002   in.,   they  may   be   estimated   to 
1102  in. 
All  the  instruments  were  carefully  calibrated  to  determin'- 
•!..>ir  error,  by  the  use  of  a  standard  micrometer  screw,  ami 
all  three  Berry  Instruments  were  found  to  read  slightly  high. 
••  :i  per  cent,  one  3%  per  cent,  and  the  greatest  error  was 
;..>r  cent  on   the  third   gage      These  errors  were  of  course 
:isti.nt.   and    as   they   were    far    within     the    degree   of   ac- 
■ary  desired,  no  correction  for  this  has  been  made  in  the 
-ults   as   given   in    the   tables. 

The   Howard   gage   (Fig.   1)   used  on  the  Hell  Gate  Bridgr' 
»as  k;ndly  loaned  by  Gustav  Lindenthal  for  the  purpose  of 
making  some  comparative  readings  to  determine  the  respec- 
tive at  curacy  of  the  Berry,  the  Howard,  and  the  Fuller-West 
Instrument  described  in  the  following  paragraph.     The  How- 
art  gage  has  one  fixed  and  one  movable  conical  steel  point, 
the  movable  one  having  a  horizontal   sliding  movement  and 
being  attached  to  a  rod  sliding  in  the  tube  which  carries  tho 
lixed  point.     The  distance  between  the  two  points  is  read  by 
»  mlciometiT  contact  screw  at  the  end  of  the  tube  next  to 
the  movable  point,  and   reads  to  n.OOOl   in.     There   are   two 
mnird    heads    with    a    spring    ratchet    between    them     which 
•lips  where  contact   is  made.     The   inside  milled   head   may 
'  •*  tLsed.  the  operator  depending  on   the   sense  of  touch   for 
le  (»ntact.  or  the  ratchet  outside  head  may  be  used      This 
instrument,  not  being  made  of  Invar  metal,  is  covered  witn 
leather  for  protection  from  heat  in  handling. 
A  New  Strain  Gage.— The  Howard   gage  obviously  cannot 


In-  ustd  except  for  static  load  readings,  and  while  the  Berry 
instrument  was  used  with  moving  loads  and  for  impact  read- 
ings, the  excessive  vibration  of  the  needle  of  the  .-\ines  ditil 
made  It  difficult  for  the  observer  to  get  accurate  readings 
of  the  maximum  stress  at  all  times,  and.  therefore,  tnauv 
check  reading.^  were  required.  This  led  Professor  Fuller  to 
an  Investigation  of  the  "Last  Word"  dial  made  in  (Cleveland. 
O..  and  to  the  construction  of  a  much  more  reliable  Instru- 
ment, using  this  dial,  by  .Mechanician  West  of  Lafayette 
College,  embodying  Professor  Fuller's  ideas  and  some  sug- 
gestions from  the  writer.  The  Instrument,  called  the  "Ful- 
ler-West." Is  shown  ill  the  two  lower  figures  of  l-^g.  1.  It  Is 
provided  with  fibroid  handles  to  obviate  trouble  from  change 
of  temperature  In  handling.  The  joint  of  the  n  ovable  point 
lever  is  a  double  cone  pivot  and  much  more  accurate  read- 
ings of  moving  load  stresses  can  he  made,  and  for  static 
stresses  It  has  been  found  to  be  more  accurate  than  the 
Berry,  or.  In  other  words,  where  from  8  to  10  readings  were 
iiiade  on  a  point  with  the  Berry,  a  less  number  yid  one 
check  reading  with  the  Puller-West  Instrument  gave  Just  as 
reliable  results. 

Standard  Bars. — Two  bars  were  made  from  pieces  of  *l-ln. 
gas  pipe,  long  enough  to  allow  caps  to  be  screwed  on  to  the 
ends  and  not  Interfere  with  the  gage  points  20~ln.  apart.  The 
cape  were  screwed  on  tight  and  were  then  ground  down 
flat  on  one  side  to  give  a  flat  base  to  rest  upon.  In  the  cen- 
ter of  each  a  slot  was  cut  on  the  opposite  side  and  a  ther- 
mometer placed  inside  where  it  could  easily  be  read.  These 
standard   bars   were  marked   A  and   B. 

In  making  observations  a  reading  with  the  gage  was  made 
on  the  standard  bar.  a  group  of  points  on  members  read, 
and  then  a  check  reading  was  made  on  the  standard  bar. 
The  thermometer  was  read  and  recorded  eac''  time  the 
standard    bar  was   read. 

Corrections  for  Temperature. — These  were  made  from 
readings  of  special  Fahrenheit  thermometers  which  had  been 
calibrated  by  comparison  with  a  standard  laboratory  ther- 
ipometer.  The  thermometers,  12  in  number,  were  fastened 
in  close  contact  to  the  members  of  the  bridge  and  the  bulbs 
bedded  In  putty  to  protect  them  from  the  air.  The  locations 
were  changed  as  the  work  progressed.  It  was  not  considered 
necessar\'   to   have   a    thermometer  on   each   bar  or  member 
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Fig.   2 — Members   of    Niagara    Arch    to    Wtiich    Strain    Gauges   Were 

Applied. 

when  it  was  being  read  for  stress,  but  the  temperatures  were 
read  at  the  same  hours  for  members  similarly  located.  Very 
large  differences,  up  to  27°.  were  found  on  opposite  sides  of 
a  member — in  the  sun  or  away  from  it.  The  corrections  fo:- 
temperature  were  made  by  taking  the  coefficient  of  expan- 
sion of  the  steel  in  the  bridge  as  0.0000065.  All  the  the-- 
mometers  were  kept  In  the  shade. 

Members  Read  for  Stress. — The  members  read  for  stress 
are  shown  by  the  heavy  lines  in  Fig.  2.  The  members  of 
the  northeast  quarter  of  the  arch,  down  stream  on  the 
American  end.  were  read  most  extensively,  as  that  was  more 
shaded  from  the  sun.  Members  In  the  other  quarters  of  the 
arch  were  read  In  sufficient  number  to  give  a  check  on  thii' 
northeast   quarter. 

Gage  Points. — These  were  located  on  the  upper  part  of 
the  arch  so  as  to  be  easily  reached  from  the  highway  decK. 
End  by  means  of  low  staging  or  ladders.  The  points  fo.- 
seconriary  stress  were  located  near  the  main  top  gussets 
and  In  large  enough  numbers  to  obtain  results  for  both 
longitudinal  and  transverse  secondary  stresses.  Points  were 
located  on  Post  I'..  I^  at  two  elevations  below  the  highway 
deck,  and  for  the  arched  chord  they  were  located  inside  thi? 
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chord  members.    The  location  of  the  temporary  and  perma- 
nent gage  points  was   recorded   in  tabular  form. 

Spots  about  1%  in.  in  diameter  were  cleaned  of  paint  and 
nist  and  placed  either  S  in.  or  20  in.  apart  as  needed.  The 
holes  for  the  "points"  were  drilled  with  a  Yankee  drill  about 
1/10  in.  deep,  and  with  a  No.  56  drill.  The  burr  was  removed 
by  a  Hat-angle  countersink  and  finished  by  rubbing  with  a 
center  punch.  One  hole  of  each  pair  was  finished  before  the 
other  was  marked,  by  using  a  bar  with  center  punches 
spaced  S  in.  apart.  The  holes  were  protected  when  not  in 
use  by  filling  them  with  vaseline. 

Permanent  gage  points  were  placed  oh  members,  as  indi- 
cated in  a  list  in  the  company  files,  so  that  readings  on  such 
members  could  be  checked  up  for  different  loadings  at  any 
future  time.  These  points  were  set  in  the  bottom  of  %-in. 
holes  >4  in.  deep,  which  were  tapped  and  provided  with  cap- 
screws  having  a  lead  washer  under  the  heads.  The  holes 
•were  filled  with  vaseline  before  the  cap-screws  were  put  in 
place. 

Modulus  of  Elasticity.— The  modulus  of  the  steel  in  the 
bridge  is  the  basis  on  which  the  strain-gage  readings  have 
been  reduced,  and  this  is  undoubtedly  29,00n,000  lb.  per 
square  inch.  The  character  of  the  material  was  specified 
to  be  steel  having  a  strength  of  from  60.000  to  6S,000  lb.  per 
square  inch  and  an  elastic  limit  of  at  least  33.000  lb.  per 
square  Inch.  It  should  be  noted,  however,  that  the  steel 
was  really  only  of  30.000  lb.  elastic  limit,  as  the  value  deter- 
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if  possible  to  check  the  temperature  corrections  at  any  time. 

The  tables  of  live  load  stress  measurements.  Table  II  be-  I 
ing  typical,  give  the  defomiations  in  dial  units  which  are 
direct  deductions  from  the  dead  and  live  load  averages,  and 
the  stresses  in  pounds  per  square  inch  which  have  been  com- 
puted from  the  deformations.  An  average  of  all  the  unit 
stresses  in  one  member  has  been  made  and  the  area  is  given, 
thus  making  it  possible  readily  to  determine  the  total  stress 
in  the  member. 

About  -100  gauge  points  were  read  on  the  members  shown 
in  heavy  lines  in  Fig.  2  and  upward  of  5.000  individual  and 
clieck  readings  made  to  establish  the  unit  stresses.  The 
readings  were  made  in  the  cooler  hours  of  each  day  so  far 
as  this  was  possible,  but  careful  records  of  the  temperatures 
were  made  as  noted,  and  kept  on  some  50  diagrams  similar  | 
to  Fig.  3. 

The  comparisons  made  by  calculating  the  stresses  for  cer- 
tain   members    due    to    the    strain    used    in    the    location    tor  | 
maximum  stress,  indicated   that  the  results  obtained   by  the  j 
strain-gauge  readings  were  in  error  only  from  4  to  6  per  cent. ' 
This,  of  course,  would  not  be  true  for  members  having  very 
low  unit  stresses,  as  the  unit  stress  must  be  of  considerable 
amount  to  obtain  an  accurate  result  with  the  strain  gauge; 
or  in  other  words,  the  error  in  the  strain  gauge  is  largely 


TABLE  J— Typical  Str.m.n-Gauce  Record. 
Dead  and  Live  Loa'd  Averages,  in  Dial  Units. 


Fig.   3 — Typical    Temperature    Record, 

mined  by  the  drop  of  the  beam  of  the  testing  machine  was 
what  18  now  termed  the  yield  point,  and  30,000  lb.  has  been 
used  as  the  real  value  of  the  elastic  limit. 

The  original  tests  of  the  material  were  obtained  by  the 
writer  from  R.  W.  Hunt  &  Co..  of  Pittsburgh.  Pa.,  successors 
to  G.  W.  G.  Ferris  &  Co.,  the  original  inspectors  of  the  steel 
in  1S96  and  1897.  These  tests  show  the  yield  point  to  be  as 
.vpecified  for  the  elastic  limit,  and  therefore  the  elastic  limit 
used  in  determining  the  proper  lead  to  put  on  the  arch  and 
approaches,  has  been  taken  at  30,000  lb. 

Recording  Stress  Measurements. — The  stress  measure- 
ments or  readings  were  recorded  after  the  manner  shown 
on  the  typical  sheet.  Table  I.  In  the  first  column,  headed 
"Load."  D  L  represents  the  static  train  load,  and  the  letters 
refer  to  the  standard  trains,  the  details  of  each  train  being 
recorded  in  a  record  of  "Test  Loads."  The  date  of  the  read- 
ings is  given  in  the  second  column,  and  the  exact  hour  in 
the  third  column.  This  enabled  exact  co-ordination  of  t<  i 
peratures  taken  from  sheets  similar  to  Fig.  3.  The  first  o, 
the  three  columns  headed  "Temperature"  gives  the  readini;; 
of  the  thermometers  in  the  standard  bars.  Two  standard 
bars  were  needed,  one  for  each  observation  crew,  and  thes.^ 
were  standardized  one  with  the  other,  so  that  readings  could 
be  compared,  and  with  duplicate  bars  kept  in  the  fireproof 
vault,  so  that  In  case  of  loss  they  could  be  replaced.  The 
second  temppratiire  column  headed  "Arch"  contains  the 
temperature  as  reduced  from  a  large  number  of  thermome- 
ters at  various  places  on  the  structure,  and  represents  the 
values  used  in  making  corrections  for  temperature  stresses. 
The  third  temperature  column  gives  that  of  the  member 
read,  and  was  determined  from  thermometers  fastened  di- 
rectly to  the  members  or  to  one  adjacent. 

The  results  In  the  numbered  columns  are  the  strain  gage 
dial  units  for  the  corresponding  numbered  point  on  the 
cross-section  of  the  member  In  Table  II.  The  figures  given 
are  the  averages  of  all  the  readings  for  that  point,  which 
■were  always  two  or  more  Independent  readings.  Two  tem- 
perature corrections  were  made  for  some  of  them,  one, 
where  there  was  a  difference  between  the  temperature  of  the 
member  and  the  standard  bar.  and  the  other  due  to  the  tem- 
perature stresses  In  the  arch.  The  large  figures  are  the 
corrected  ones  and  the  small  ones  the  original,  thus  making 
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fixed  in  amount,  and  would,  therefore,  increase  as  a  percen- 
tage the  smaller  the  unit  stress. 

The  practical  uses  for  the  strain  gauge  in  actual  construc- 
tion or  maintenance  work  on  bridges  were  found  to  be  many. 
Pending  the  substitution  of  stiff  sway  bracing  instead  of  the 
rods  in  the  330ft.  arch  span,  it  was  necessary  carefully  ro 
adjust  all  of  them,  some  96  In  number,  previous  to  the  fall 
and  winter  of  191S:  the  former  most  careful  adjustments  by 
careful  judgment  were  found  to  have  put  very  little  Initial 
teMlon  into  some  of  the  rods  and  itxi  much  into  others. 
S«V'  -re  found  with  27,000  to  2S,000  lb,  per  square  inch,  or 
HtciK.illy  up  to  the  elastic  limit  of  the  bars,  which  were  of 
Mn.  They  were  all  adjusted  with  the  use  of  the  strain 
fKt-e  for  an  initial  stress  of  7,000  lb.  per  square  inch. 


Effect  (if  Tannic  Acid  on  Strenj^th 
of  Concrete 

It  h.i-  long  been  recognized  that  impurities  of  an  organic 
■tore  have  the  effect  of  reducing  the  strength  of  concrete 
«  entirely  destroying  the  hydraulic  properties  of  the  cement. 
While  this  fact  has  been  pointed  out  by  a  number  of  writers, 
th«re  is  still  a  tendency  among  concrete  engineers  to  dlsre- 
prd  the  effect  of  such  Impurities.  A  general  investigation 
of  this  subject  was  inaugurated  in  1915  and  has  been  con- 
tinued during  the  past  four  years  as  a  part  of  the  Investiga- 
tions being  carried  out  through  the  co-operation  of  I^wls 
iMtitule  and  the  Portland  Cement  .\ssociation, 

It  was  impossible  to  secure  natural  sands  containing  grad- 
ated percentages  of  organic  impurities  for  a  study  of  the 
laantltative  effect  of  such  impurities.  Consequently,  aggre- 
samples  were  prepared  In  which  known  quantities  of 
-.,anic  Impurities  were  present,  by  applying  tannic  acid  as 
nurface  coating  in  quantities  up  to  0.40  per  cent  by  weight. 
Compression  tests  were  made  on  ?>  by  6-in.  concrete  cylinders. 
The  mix  varied  from  1:5  to  1:2:  the  size  of  aggregate  ranged 
from  a  fine  sand  to  a  ^Mn.  graded  aggregate.  Tests  were 
made  on  all  nii.xtures  and  sizes  of  aggregate  at  ages  of  7 
<:».vs.  2S  day.a.  3  months.  1  year,  and  2  years.  Specimens  were 
stored  in  damp  sand.  This  series  included  about  2,000  con- 
rr«te  tests. 

Thp  principal  conclusions  from  this  investigation  are  sum- 
martxed  as  follows  by  Prof.  Duff  A.  Abrams  of  Lewis  Insti- 
'ot*.  In  a  paper  presented  at  the  recent  annual  meeting  of 
Ine  American  Society  for  Testing  Xfaterials. 

Ft  Is  believed  that  the  results  of  these  tests  are  typical  of 
u>e  effect  produced  by  organic  impurities  in  concrete. 

The  strength  of  concrete  was  reduced  for  all  percentages 
of  tannic  acid,  for  all  mixes  and  ages  covered  by  these  tests. 
«*».•<  than  0.1  per  cent  of  tannic  acid  in  terms  of  the  weight 
OC  the  aggregate  may  reduce  the  strength  of  the  concrete  to 
OBe-half  its  normal  value. 

Lean  mixtures  are  more  affected  by  tannic  acid  than  rich 
ones  The  mixtures  from  the  finer  aggregates  are  less  af- 
fected by  tannic  acid  than  those  from  coarser  aggregates. 

All  of  the  effects  mentioned  above  may  be  summed  up  bv 
wring  that  the  reduction  in  strength  of  concrete  is  a  func- 
tion of  the  concentration  of  tannic  acid  in  the  mixing  water, 
equation  is  given   which  represents  this   relation   for  the 
V  tests. 

'l.e  results  of  these  tests  indicate  that  the  wetter  conslsf- 
•ncles  would  be  less  affected  by  the  presence  of  organic  im- 
Wrltles  than  the  drier  ones. 

The  strength  falls  off  rapidly  for  small  percentages  of  tan- 
«  add  and  less  rapidly  as  higher  percentages  ^re  reached. 

rao  7  and  2S.day  strengths  are  reduced  to  a  greater  ex- 
tent by   tannic  acid   than  at  ages  of  1   and  2  years. 

Somp  of  the  1:5  mixes  in  which  the  higher  percentages  of 

"Ic  acid  and   the  finer  sands  were  used   (2  to  S  per  cent 

•ion)    disintegrated    before   the    time    of    test.     The    1:7 

^i»s  i?.  to  5  per  cent  solution)  were  destroyed  in  removing 

'*•  molds 

■^•^  tests  confirm  the  results  of  manv  other  investigation? 
in  the  Structural  Material  Research  of  Lewis  Institute 
-^jhowing  the  fundamental  dependencv  of  .strength  of  con- 
crete on  the  quantity  of  mixing  water  as  expressed  by  the 
'ater-ratio. 

The  s'.rength  of  concrete  (stored  in  a  damp  place)  both 
itn    and    without    tannic     acid     increased    with    age.      The 

rength  for  a  given  condition  was  a  logarithmic  function  of 
oe  age. 
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Considerations    Affecting   Design 
of  Highway  Bridges* 

By  LEWIS  .M.  GUAM. 

I>ofo».-!or    of    Structural     linilnt^erlnK.     Inlviraliy    of    Mli-hlgiui, 

Ann  Arlx>r,  Midi. 

The  amazing  progress  which  has  been  made  in  highway 
engineering  organization  in  general  during  the  past  decade 
or  two  has  naturally  brought  about  radical  ilianges  in  pnic- 
tices  relating  to  highway  structures  which  fonu  such  an 
important  part  of  the  road  system.  .Men  wlio  make  a  scientific 
study  of  the  highway  problems,  nowadays,  in  general,  are 
of  llie  calibre  necessary  to  handle  intelligently  praclically 
all  of  their  bridges,  at  least  in  so  far  as  general  specitka- 
tlons  are  concerned. 

The  author  has  recently  taken  occasion  to  examine  some 
of  the  publications  Issued  by  the  public  road  organizations 
In  various  states  and  Is  gratlfle<l  to  see  in  the  treatment  of 
struclurps  the  reflection  of  highly  competent  engineering 
counsel.  In  fact,  in  glancing  through  the  structural  specill- 
cations  as  embodied  in  the  documents  of  such  organizations 
as  referred  to.  one  Is  quite  likely  to  note  the  similarity  to 
those  of  well-developed  railway  practice.  And  why  not? 
The  problems  are  much  the  same  and  certainly  no  one  who 
is  familiar  with  the  situation  in  structural  engineering  fulls 
to  recognize  and  appreciate  the  competency  of  the  engineer- 
ing corps  who  have  been  Instrumental  in  developing  railway 
construction  to  its  present  high  standard.  Loose  and  gen- 
eral specillcations  are  no  longer  sufflcienl  in  the  matter  of 
of  highway  structures  any  more  than  for  those  on  niilways, 
and  the  highway  engineer  must  consider  it  part  of  his  duty 
to  give  special  attention  to  each  and  every  structure  which 
forms  an  integral  part  of  his  road  system. 

Careful  surveys  should  be  made  of  service  requirements, 
both  immediate  and  future,  in  order  that  the  general  speci- 
fications may  be  prepared  accordingly.  To  follow  the  rail- 
way analogy  a  little  further,  for  example,  the  particular 
highway  in  question,  with  its  incidental  structures,  may 
form  part  of  a  present  or  future  main  line  where  the  traffic 
is,  or  likely  to  be,  heavy  and  infrequent;  or  it  may  be  a 
branch  line  where  the  demands  are  comparatively  light. 

There  are  many  problems  which  the  highway  engineer 
must  take  up  and  solve  at  the  outset  concerning  the  design 
of  a  bridge  structure,  of  which  the  following  are  the  most 
important: 

1.  Type  of  structure; 

2.  J:aterial  best  adapted  for  structure; 

3.  Capacity,  both  as  to  the  volume  of  traffic  which  may 
bf-  acnminiodated  at  one  time,  and  as  to  Its  weight. 

Capacity  of  Structure.— The  type  of  structure  and  material 
best  adapted  for  the  structure  are  decided  upon  after  a  care- 
ful study  of  the  economic  and  aesthetic  features  of  the  case 
in  hand,  and  it  Is  the  intent  to  discuss  here  merely  the  third 
problem— namely,  capacity  of  the  structure  and  more  par- 
ticuliily  the  sveight  of  service  tralHc.  At  the  outset  it  Is 
proper  to  note  that  this  point,  involving  as  it  does  specula- 
tion on  future  requiremtnts.  can  be  handled  with  least 
scl.jntirtc  certainty.  All  will  readily  agree  that  in  hazarding 
a  prophecy  regarding  the  future  in  highway  transportation 
one  guess  is  as  Rood  as  another.  Recently  an  item  appeared 
in  the  public  press  to  the  elTect  that  a  patrol  had  been  sta- 
tioned along  one  of  our  recently  completed  public  high- 
ways lor  the  purpose  of  preventing  the  passage  of  motor 
vehicles  of  a  capacity  considered  detrimental  to  the  road 
structure.  If  th!>t  report  be  true,  here  we  have  an  example 
of  a  transportation  line  excessively  loaded  almost  as  sot)n 
as  It  is  completed  for  service,  an  engineering  error.  If  it  be 
so  considered,  which  is  excusable  only  when  we  stop  to  think 
of  the  almost  unbelievably  rapid  development  of  highway 
transportation  during  the  past  few  years.  If  the  roadway 
surtacp  is  seriously  Impaired  by  excessive  loading  and  speed, 
ho*  much  more  dangerous  is  the  effect  upon  the  bridges 
which  it  Is  assumed  are  designed  for  the  same  loading  as 
other  parts  of  the  same  road  division. 

The  following  paragraph,  pertinent  to  the  situation,  Is  ex- 
tracted from  an  address  delivered  by  H.  E.  Breed  at  the 
Highway  Transport  Conference  in   New   York   on   Jan.   10. 

ThiT.-  la  a  pres.iln^  problpm  nt-forc  all  of  us.  upon  which  you 
should   Hike  Immediate  action.     You  all  know  the  danger  and  de- 


way 


•From  an  address  presented  at  6th  Annual  Short  Course  In  Hieh- 
ly  Engineering  at  the  University  of  Michigan. 
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lays  cause^i  ty  weak  bridses.  Bridees  have  lagKud  farthest  behind 
in  improvement,  b.??ausc-  they  are  not  regarded  as  an  integral 
part  of  the  highway  system  Alons  roads  thit  are  beirini,'  H-ton 
loids  von  const-^ntJy  meet  bridge?  desiyned  for  only  10  tons.  In 
New  York  state  there  are  33,775  bridges.  Of  a  total  of  251  bridges 
on  three  main  traveled  routes  from  the  Pennsylvania  -state  line  to 
New  York  City,  only  115  are  built  for  J5  tons  or  over;  17^4  per 
cent  of  tlicm  are  built  for  less  than  a  o-ton  lo.id.  Twenty-lhree  of 
thom  would  stand  less  than  3  tons.  On  the  less  travel-ed  routes 
the  status  of  bridges  Is  even  worse.  It  is  as  nuiiaoing  in  other 
s'ates  as  it  Is  In  Now  York.  This  mailer  .-hould  be  reitilied  at 
once  by  petitioning  our  legislatures  for  funds  with  whieh  to  bring 
our  bridges  up  to  r-'qulred  capaoily.  Oiherwise.  the  progress  oi 
our  whole  system  is  threatened   by    its  weakest   link. 

But  it  is  not  necessary  to  go  all  the  way  to  New  York 
stats  for  example  of  weak  highway  bridges.  We  have  them 
in  our  own  midst,  and  why  some  of  our  structures  safely 
carry  the  loads  which  are  passing  over  them  daily  is  a  mir- 
acle of  science  which  I   will  not  attempt  to  explain. 

Radical  Changes  in  Bridge  Specifications. — What  the  fu- 
ture development  in  highway  transportation  will  be  no  one 
of  course  knows,  but  there  is  certainly  no  excuse  for  failing 
to  provide  for  present  general  needs  in  proposed  highway 
stnictures,  and  also  for  making  at  least  modest  provisions 
for  the  future.  It  is  not  out  of  place  to  ask  in  this  connec- 
tion whether  the  highway  proper  and  its  incidental  struc- 
tuies  should  not  serve  as  a  stimulus  to  encourage  even  more 
rapid  development  of  transpoi'tation  facilities.  There  are 
enonomic  propositions  involved,  doubtless,  in  an  answer  to 
this  question,  and  perhaps  you  have  already  considered  it 
from  the  roadway  proper  angle.  I  wish  only  to  say  here 
that  whatever  decision  may  be  reached  regarding  the  road- 
way proper,  applies  with  greater  emphasis  to  the  highway 
structures,  because  the  weakness  or  failure  of  a  single  struc- 
ture may  tie  up.  for  a  time  at  least,  an  entire  section  of  the 
highway. 

A  study  of  the  specifications  of  29  truck  manufacturers 
collected  by  the  highway  department  of  the  University  of 
Michigan  discloses  the  fact  that  while  practically  all  of  them 
are  turning  out  vehicles  weighing  from  10  to  12  tons  loaded. 
15-ton  trucks  are  not  at  all  uncommon.  In  view  of  existing 
traffic  requirements,  therefore,  one  can  hardly  be  criticised 
or  considered  loo  enthusiastic  on  highway  transportation  to 
predict  'he  commercial  use  of  motor  vehicles  weighing. 
loaded,  as  much  as  21  tons,  during  the  reasonable  lifetime 
of  a  permanent  structure.  Some  of  our  state  highway  de- 
partments even  now  wisely  recognize  •the  probability  of  con- 
tinually growing  traffic  demands  and  specify  design  loads  of 
that  magnitude  for  their  permanent  concrete  bridges. 

With  regard  to  the  volume  capacity  of  highway  bridges, 
the  ever  increasing  widths  of  motor  vehicles  and  the  speed 
.vith  which  they  are  propelled  is  again  causing  radical 
changes  in  bridge  specifications.  Where  IS,  16.  or  even  14 
ft.  was  formerly  considei-ed  sufficient  to  provide  for  two 
lines  of  slowly  moving  traffic,  many  vehicles  are  now  be- 
ing usp<i  on  the  highways  whieh  require  at  least  8  ft.  of 
width  and  on  that  basis  it  is  my  judgment  that  20  ft.  should 
be  provided  for  two  lines  of  vehicles  on  bridges  of  the  main 
traveled  routes,  and  ."{S  ft  for  four  lines  of  vehicles. 

Points  to  Be  Considered  in  Bridge  Design. — To  those  who 
are  interested  in  the  tpchnical  design  of  highway  structures 
there  are  various  interesting  points  to  be  taken  into  account, 
some  of  which  have  already  been  made  the  subject  of  ex- 
perimental investigation  and  others  which  should  be  so  in- 
vestigated at  the  earliest  possible  date.  One  such  point  of 
which  mcnlinn  might  be  made  is  the  distribution  laterally 
and  longitudinally  of  concentrated  loads.  An  engineer  fa- 
miliar with  the  designing  of  bridge  structures  will  appre- 
ciate that  concentrated  wheel  loads,  instead  of  nominal  uni- 
formly distributed  live  loads,  usually  control  in  proportion- 
ing members  of  the  floor  system.  A  study  of  current  prac- 
tice In  various  states  shows,  however,  that  there  is  a  lack 
of  uniformity  in  the  method  of  handling  concentrated  loads, 
differing  by  several  hundred  per  cent.  It  will  be  seen,  there- 
fore that  for  the  same  traffic  requirements  a  wide  range  of 
results  is  obtained  due  to  varying  judgment  in  the  methods 
of  applying  concentrated  loads  in  the  design.  Perhaps  the 
most  liberal  and  intelligent  specification  in  this  connection 
Is  that  of  the  Bureau  of  Public  Roads. 

A  second  point  of  technical  interest  upon  which  authori- 
ties and  specifications  differ  widely  is  that  of  Impact.  To 
what  extent  should  the  live  load  be  increased  in  Intensity 
due  to  th»  manner  of  its  application?     This  Is  such  a   com- 


plex question,  affected  by  so  many  conditions  incident  to 
both  dead  and  live  loads,  that  much  experimental  data  will 
be  needed  upon  which  to  base  an  intelligent  answer  for  any 
particular  type  of  structure.  Investigations  are  now  under 
way  by  the  Bureau  of  Public  Roads  relative  to  the  dynamic 
increase  in  weight  of  the  wheel  of  a  loaded  truck  on  a  road 
surface,  showing  that  an  increase  of  2  to  400  per  cent  must 
reasonably  be  expected.  A  study  of  such  data  rather  leads 
one  to  believe  that  insufficient  importance  has  been  attached 
heretofore  to  the  matter  of  impact  on  highway  structures; 
and  it  is  hoped  that  investigations  of  similar  nature  may 
be  made  also  on  structures  of  various  types. 

In  view  of  the  rapidly  increasing  demands  of  traffic  upon 
our  highways,  the  importance  of  careful  supervision  and 
maintenance  of  highway  structures  should  be  emphasized. 
The  engineer  who  is  entrusted  with  responsibility  for  the 
highways  in  any  given  district  should  not  only  know  the 
capacity  of  every  structure  under  his  care,  in  order  that  pre- 
cautions may  be  taken  to  avoid  accident  due  to  inadvertent 
overloading,  but  he  should  see  to  it  that  the  period  of  use- 
fulness of  every  structure  is  prolonged  by  proper  mainte- 
nance. 


Ant  Proofing  Building  (Construction  in 

Formosa  ! 

Much  damage  lo  buildings  in  Formosa  is  caused  by  the 
termite  or  white  ant.  Because  of  its  subterranean  and  aerial 
liabits  it  IS  very  difficult  to  destroy  the  termite,  or  to  guard 
against  his  insidious  attack.  Wooden  buildings  fall  an  easy 
prey  to  the  termite.  If  also  attacks  the  lime  mortar  in  thp 
joints  of  brick  buildings.  If  the  building  is  protected  by  a 
layer   of   concrete   covering   the   entire    foundation,   suhterra 


Ant-Proof     Building    Construction. 

nean  attack  is  of  course  prevented.  In  this  case  the  termite 
builds  a  tunnel  of  mud  over  the  concrete  foundation  to 
reach  the  superstructtn-e.  Railway  ties  are,  of  course,  wide 
open  to  attack.  Rven  ships  are  not  immune,  as  the  ants, 
winged  at  certain  periods  of  their  career,  fly  out  to  the  ships 
in  the  harbor. 

As  it  is  impossible  to  eliminate  all  non-resistant  timbers 
from  a  building,  some  method  of  excluding  the  termite  i< 
necessary.  The  first  step  is  to  treat  the  site  of  the  founda- 
tion with  a  heavy  crude  oil.  All  footings  must  be  of  con- 
crete, and  a  layer  or  shield  of  concrete  must  extend  over 
the  entire  area  of  the  foundation.  Around  the  entire  outer 
edge  of  this  concrete  base  extends  a  channel  or  drain  which 
is  kept  filled  with  water  or  non-volatile  oil.  Thus  the  ter- 
mite is  excluded  from  beneath.  Should  the  drain  go  dry 
and  he  be  able  to  cross  it,  his  tunnel  is  easily  detected.  It 
is  essential  that  the  concrete  shield  be  a  monolith,  othei- 
wise  the  termite  will  penetrate  the  joints.  In  the  Philippin" 
Islands  the  concrete  shield  is  often  dispensed  with,  build- 
ings being  erected  on  concrete  posts,  extending  well  above 
the   ground,   each  protected  by   a  continuous   oil   channel. 

But  even  these  precautions  are  not  enough.  Unable  to 
attack  under  or  over  ground,  the  termite  has  recourse  t^ 
the  air.  entering  the  upper  portions  of  the  building.  Accord- 
ing to  The  Philippine  Journal  of  Science,  a  very  exhaustive 
test  of  many  varieties  of  wood  was  conducted  and  only  fou*- 
were  found  to  be  entirely  immune  from  damage.  Thes-.^ 
were  the  Philippine  woods,  ipil  and  molave,  and  cypress  and 
teak.  These  were  hardly  stifflcient  to  meet  the  needs  and 
experiments  were  made  in  the  treatment  of  timber  with  v  i 
rious  chemicals.  Camphor  green  oil  was  found  the  most 
satisfactory,  rendering  many  other  woods  in  larr^e  measurij 
immune  from  attack. 
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Method  of  Erecting  Superstructure 
of  Thames  River  Bridge 

I'nusuul    (alsH\M>rk    melho(l>    ■.'..•i.     u-.-.i    m    tu.-    construc- 
I!    of   the   recently   completed    New    York,    Ni'»    Haven   & 
rtford  R.  R    bridge  over  the  Thames  River  at  New  Haven, 
■in.     The  superstructure  weighs  abuut  5,500  tons  and  con- 
's of  double   track,   through   rivittsl   spans   and   a   bascule 
in.      Three   of   the   fi.xed   sipuns   are   each    J3o   ft.    In   length 
!  one  Is  1S6  ft.  In  length.     The  b.iscule  span  ineiusures  :'12 
from  c.  to  c.  of  piers.     The  gubslruclure  was  conalructed 
M  carry  four  trucks.     The  bridge  r.-plucfj  a  steel  structure 
of   four   fixed    spans    and   a   SOOft.    dniw    span,    occupying   a 
t.-'  parallel  to  and  ISC  ft.  down-stream  from  the  center  line 
the  new  bridge.     The  construction  features  of  the  bridge 
.,1.    descilbed    in   the  Railway   Age.   from   which   the   follow- 
lii-  description  of  the  erection   methods  for  the  superstruc- 
ture are  abstracted. 

The  ea^t  and  west  approaches  to  Uie  bridge  conslsttMl  of 
a  4-track  fill  about  30  ft.  deep  with  little  rixjm  available  for 
the  storage  of  steel,  which  was  scattered  along  the  lop  and 


(iroton  or  eastern  side — navigation  during  this  time  was 
i>)>en  through  both  "C"  and  "1>"  spans  with  the  draw  span 
turning   in   either  direction. 

(L'l  Na\lgatlon  wa«  permitted  under  "D"  span  only  while 
the  bascule  span  was  erected  In  the  closed  position — the  old 
draw  being  swung  counter  olockwlse 

(31  The  baiiculc  span  "C"  wajt  raised  to  the  fully  opened 
posltloix,  the  draw  span  was  swung  clockwise,  and  naviga- 
tion was  diverted  to  the  west  channel  so  Uiut  span  "D"  could 
l)e  erected. 

1 4 )  The  railroad  traffic  was  diverted  to  the  new  bridge 
and  the  old  draw  swung  clockwise  with  the  bascule  raised 
until  a  portion  of  the  east  arm  of  the  draw  span  could  bo 
cut  off 

The  four  fixed  spans  wore  erected  on  falsework.  While 
the  diiitaRce  from  base  of  rail  to  mean  low  water,  the  depth 
of  water  and  the  depth  of  unstable  material  on  the  river 
bed  were  not  very  favorable  for  falsework  erection,  never- 
theless there  did  not  appear  to  be  any  better  or  more  eco- 
nomical method  for  the  erection   of   the   fixed   spans. 

The  general  procedure  followed  In  the  erection  of  the 
fixed  spans  was  to  build  the  falsework,  erect  the  floor  sys- 
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torn   of   the    fill.     There    was   considerable    navigation    on 

Thames    River,   and    the   channel   could    not   be    blocked 

a  period  longer  than  one  or  two  days.    The  distance  from 

e  of  rail  to  mean  low    water  of  ."Sg.C  ft,  the  considerable 

ount  of  unstable  material  such  as  mud.  silt  and  clay  on 

■    river   bottom    and   the   depth   of   water,   varying   from   8 

10  ft.  at  the  abutments  to  50  ft.  at  the  channel,  influenced 

.i.ci  .-cheme  of  erection  which   was  adopted. 

One  of  the  mor(»  important  factors  determining  the  scheme 
of  erection  was  that  of  the  necessary  location  of  the  new 
bridse.  Because  of  the  main  line  approaches  It  became  Im- 
"-•rative  that  the  new  structure  be  located  as  near  as  possi- 
to  the  old  in  order  to  avoid  any  increase  in  the  degree 
■urvature  of  the  approaches.  On  account  of  the  pile-sup- 
■ted  center  pier  of  the  old  bridge  it  was  only  possible  to 
•I'curo  a  minimum  distance  of  180  ft.  between  the  two  bridge 
tangents  at  this  point.  This  location  gave  rise  to  a  peculiar 
situation  since  the  arms  of  the  old  draw  span,  251  ft.  G  In. 
long.  woKld  foul  the  new  bridge  when  the  draw  was  oi)enpd. 
However,  clearances  were  such  that  the  draw  span  could  be 
opened  In  a  counter  clockwise  direction  as  shown  In  thj 
diagram,  with  the  bascule  span  closed,  provided  the  flxe(r 
span  "D"  was  not  erected  and  on  the  other  hand  the  draw- 
span  could  be  opened  in  a  clockwise  direction  with  span 
"D"  erected  provided  the  bascule  was  opened. 
From  the  conditions  at  the  site,  the  erection  problem  con- 
^Blsted  essentially  in  the  erection  of  the  bridge  in  such  a 
anner  as  to  (1)  maintain  an  open  channel  at  all  times 
^d  1 2)  permit  the  opening  and  closing  of  the  old  draw 
in.  There  was  to  be  no  railroad  traffic  over  the  new 
Idge  during  its  erection,  as  traffic  was  not  to  be  diverted 
Dm  the  old  to  the  new  until  its  entire  completion. 
iOw-ing  to  the  increase  In  train  loading  on  the  old  bridge 
nd  the  necessity  of  using  the  gauntlet  method  of  operation 
*lth  its  resulting  delays,  the  railroad  required  the  most 
rapid  scheme  of  erection.  This  requirement  of  speed  In 
erection,  together  with  the  above  mentioned  conditions  of 
the  problem   led   to   the   use  of  the  following  scheme: 

(1)  Spans  "A"  .Tnd  "B"  were  erected   from  the  New  Lon- 
don  side,   at    the   same   time  erecting   span    "E"    from     the 

(57 


tem  and  then  the  trusses  on  it.  rivet  the  span,  swing  the 
span  free  Irora  the  falsework  and  finally  remove  the  false- 
■.vork. 

1  he  falsework  under  spr.n  "A"  consisted  of  G-pile  bents, 
under  spans  "B"  and  "U"  of  double  bents  of  8  piles  each, 
and  under  span  "E"  of  single  bents  of  10  piles  eaih      The 
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SKetch    Showing     How    the     New     Bridge    Was     Erected    to     Avoid 
Interference  with  Operation  of  Old    Draw   Span. 

falsework  required  extra  long  piles,  both  because  of  the 
depth  of  water  and  from  the  unstable  character  of  the  upper 
sections  of  the  mud.  and  silt  stratum.  Test  piles  driven  at 
various  locations  showed  that  sufficient  holding  power  could 
be  secured  by  the  stiff  mud  found  in  the  deeper  sections  at 
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elevations  as  low  as  112  ft.  below  mean  low  water.  This 
made  necessar>'  the  use  of  piles  vao'ing  in  length  from  60 
ft.  at  the  abutments  to  136  ft.  across  the  central  portion  of 
the  structure  and  led  to  an  interesting  development  in  the 
falsework  problem.  As  nearly  75  per  cent  of  the  500  piles 
used  in  the  falsework  were  of  necessity  of  120  ft.  to  136  ft. 
in  length,  the  expense  of  procuring  ordinary  round  piles 
would  have  been  very  great,  in  addition  there  would  also 
have  been  the  greatly  increased  cost  of  handling,  driving 
and  framing  such  long  pieces.  Their  salvage  value  would, 
of  course,  have  been  low.  As  the  cost  of  the  falsework 
amounted  to  a  considerable  item  the  following  method  was 
adopted  and  used  with  thoroughly  satisfactory  results 
throughout  the  work  of  erection: 

The  Idea  of  using  one-piece  piles  was  discarded  and  the 
use  of  sawed  Umber  adopted.  Tlie  piles  used  consisted  of 
12  in.  by  12-in.  long  leaf  yellow  pine  timber.*  varying  from 
2-1  ft.  to  34  ft.  long  and  spliced  at  each  joint  by  four  4-in. 
by  4  in.  by  •%  in.  angles  each  7  ft.  long.  A  total  of  2S  %-in. 
bolls  were  used  at  each  splice.  This  method  rendered  the 
driving  of  the  piles  comparatively  simple  as  additional 
lengths  could  be  added  from  time  to  time  as  the  piles  were 
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Elevation    of   Typical    Falsework    Bent. 

driven,  thus  obviating  the  necessity  of  handling  piles  of 
undue  length.  TTie  piles  were  driven  with  a  floating  pile 
driver   equipped   with   a   3.000-lb.    hammer. 

The  framing  of  the  bents  was  of  course  simplified  through 
the  adoption  of  the  sawed  timber  and  a  very  stable  bent 
was  secured.  The  bents  with  long  piles  were  braced  trans- 
versely with  a  system  of  submarine  cross-bracing  consisting 
of  two  %-ln.  cables  running  from  a  point  on  each  batter 
pile  about  even  with  the  river  bottom  up  and  across  the 
bent  to  the  cross  braces  and  then  up  to  the  deck  as  shown 
In  the  section  of  a  typical  bent.  The  penetration  of  the 
piles  in  the  river  bottom  varied  from  30  ft.  to  60  ft.  and 
each  carried  an  estimated  load  of  approximately  12  to  15 
tons. 

The  steel  was  erected  with  two  60-ton  locomotive  cranes, 
the  floor  system  being  first  erected.  Bridge  ties  and  rail 
for  a  single  track  In  the  center  of  the  bridge  were  laid  as 
thr  floor  wa.-i  placed.  The  members  of  the  trusses  were  then 
prectPd  In  the  following  order:  The  bottom  chord  working 
from   the  fixed   end   of  the   span   to  the  expansion  end;    the 


posts  and  diagonals  in  any  order;  the  end  posts  and  shoe 
pins,  and  then  the  top  chords  working  from  the  center  to- 
ward the  ends. 

Most  of  the  bottom  chord  sections  were  two  panels  long 
and  were  set  with  two  cranes.  All  members  of  the  trusses 
were  handled  with  erection  hitches  permitting  the  direct  at- 
tachment of  the  hoisting  block  to  the  member  and  thus  do- 
ing away  with  wire  rope  slings  or  chains.  After  the  trusses 
and  bracing  were  erected,  the  bottom  chord  splices,  the  con- 
nections of  the  diagonals  and  posts  to  the  bottom  chords 
and  the  floor  system  were  riveted.  The  spans  were  then 
swung  free  of  the  falsework  ^by  knocking  out  the  blocking 
and  the  remaining  connections  were  riveted  up.  In  order 
to  facilitate  erection,  the  top  chord  bracing  of  the  inshore 
spans,  although  free  of  the  falsework,  was  not  placed  until 
ihe  midstream  spans  were  erected.  This  procedure  did 
not  lead  to  any  trouble  from  the  swaying  of  the  unbraced 
trusses  but  did  permit  the  locomotive  cranes  to  go  back  and 
forth  over  the  end   spans  without  lowering  their  booms. 

The  bascule  is  of  the  Strauss  heel  trunnion  type,  and  con- 
sisted of  the  lift  itself,  the  counterweight  truss  and  box.  the 
counterweight  and  the  operating  machinery.  The  lift  itself 
was  erected  by  cantilever  erection,  following  the  usual 
metJiods  for  this  class  of  work,  the  permanent  concrete  coun- 
terweight being  poured  as  the  steel  was  placed  in  order  to 
keep  it  in  an  approximately  balanced  condition.  However, 
to  take  care  of  the  unbalanced  moment  resulting  from  the 
locomotive  crane  running  on  and  off  of  the  lift  and  also  to 
permit  some  variation  in  the  amount  of  counterweight  neces- 
sary  to   balance,   a  "hold-back"   or-  erection   strut  was  used. 

This  strut,  capable  of  taking  tension  or  compression,  tied 
the  counterweight  trusses,  and  thus  the  lift  itself,  to  one  of 
the  floor  bedims  of  span  "B."  The  lift  span  was  erected  with 
a  locomotive  crane,  while  the  counterweight  box  and  trusses 
were  erected  with  a  30-ton  stiff-leg  derrick  placed  on  the 
top  chord   of  span  "\^." 


Tests  of  Permeability  of  Concrete 

The  TJ.  S.  Bureau  of  Standards  has  made  some  preliminary 
tests  of  a  new  apparatus  for  determining  the  rate  of  pene- 
tration of  water  through  concrete  and  other  permeable  ma- 
terials. The  apparatus  is  so  constructed  that  it  is  not  neces- 
sary to  mold  the  test  piece  in  any  particular  shape,  but  any 
slab  having  one  fairly  smooth  face  may  be  tested.  Only  a 
few  seconds  are  required  for  placing  and  adjusting  the  test 
specimen.  This  will  permit  specimens  to  be  cut  from  walls 
or  other  portions  of  structures  for  tests.  Tests  so  far  made, 
while  more  in  the  nature  of  a  try-out  of  the  apparatus  tlian 
the  materials  used,  have  furnished  some  rather  interesting 
results. 

In  the  following  table  reprinted  from  a  Technical  News 
Bulletin  of  the  Bureau  the  results  of  tests  on  samples  of 
building  stones  from  various  quarries,  as  well  as  on  some 
mortar  and  concrete  specimens,  are  shown.  The  specimens 
varied  from  1'4  in.  to  2%  in.  in  thickness  and  pressure  was 
applied  over  an  area  of  25  sq.  in.: 

Absorption.    Thickness  Water      Time    required 
Test  Specimen.         In  21  bra.  In.        Pressure,  for    penetration 

Lib.        throuijh  wall. 


Limestone,  5rt     .... 

B.80% 

1  5/8 

60 

10^  minutes. 

T^imestone,  7E    

.s.in% 

1  5/16 

60 

11       minutes. 

Ijimestone,  S907     . . 

4.40% 

1  5/8 

60 

19      minutes. 

Limestone.  l*c     .... 

4.60% 

1   5/8 

60 

2    2/3    minutes. 

3.S1% 

1  5/S 

60 

20     seconds. 

S.48% 

1  1/4 

60 

Wz  minutes. 

Snndstone     

5.56% 

2  1/2 

60 

10    seconds. 

l:fi    Portland 

Cement    Mcrtar.. 

7.8  % 

2 

60 

iVi  hours. 

1:1H:2  Concrete   . . 

5.8  % 

2 

60 

Did    not   fall    In 
!!4    hours;    when 
broken    thrrniKh 
water   had   pen- 
etrated   only    '/i 
inch. 

These  results  appear  to  bear  out  conclusions  previously 
drawn  in  the  Bureau's  investigation  of  the  durability  of  con- 
crete in  alkali  soils  that  there  is  no  apparent  relation  be- 
tween absorption   and   permeability. 

While  considerable  work  must  be  done  to  standardize  the 
method  of  making  the  permeability  tests,  it  appears  that 
this  apparatus  will  assist  in  studying  with  a  minimum  of 
effort  an  important  characteristic  of  concretes  which  has 
in  the  past  been  generally  ignored,  due  to  lack  of  suitable 
apparatus. 
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Effect  of  Floating  Ice  and  Freezinj^ 

and   rhawing  on  Concrete 

Structures 

In  n  communication  to  tlie  committtt^  nf  the  Iiistitutiou  of 
•il  Engineers  on  ncterioiatioii  of  SlriKliir-s  KxposfU  lo 
■i  \Vater.  Mr.  C  E.  W.  Dodwell.  district  Knj;iM.'.r  at  Hul- 
;x,  N.  S.,  o!  t»ie  Dominion  Public  Works  IVimnment.  cUe« 
me  experiences  with  ice  piers  at  Annapolis  Royal,  It,  S.  An 
stract  of  Mr.  Dodwell's  commiinicalion  appi-ars  In  Tlie  ("a- 
dian  Engineer,  from  which  the  follow Ihr  not«-s  arc  ab- 
racted. 

.A.  line  of  10  piers  was  constnicteil  across  tin-  river,  with 
.'  priniao'  object  of  prevcntini;  k-e  from  Uriftins  up  and 
wn  with  the  ebb  and  nood  tide,  and  tlius  .•nilannorinK  ship- 
Kg.  The  lower  portions  of  piers  1  to  5,  iniUisi\...  are  of 
•osoted  square  timber,  12  in.  by  lo  in.  in  section.  Illled  with 
me  ballast.  The  upper  portions  of  these  pU-rs  and  all  of  pleni 
10  10.  Inclusive,  are  of  concrete.  The  lower  portions  of  piers 
■  and  7  are  encased  in  watertight  cribs,  built  of  »(|uared 
sruce.  The  piers  from  1  ft.  below  to  ,■,  ft.  above  low  water 
•  faced  or  .sheathed  with  birch  (Belula  luteal  plank  5  In. 
ick.  and   the  corners  are  further  protected   by    '.j-ln.   steel 

er  plates. 
The  cement  used  In  piers  1.  2  and  3  had  following  qualities 
test: 
.-tfc  gravity    .» S,j«5 

riK  No.     50  sieve   Kjijj, 

iiK  No.  lOO  sieve   5.'8<i<i 

iig  No.  2iiv  si.'Ve    •>^  ■■o<^ 

•  t  of  neat   .eiiuixt    I  hr.  At  ,r\n. 

of  neat  <ciiwnf    4  hr,  t»  min. 

■  ige  of  water  used    'j-j 

tensile  .strcnsth  of  neat  cement.   1   .I»y  in  air 

'■'    '»   water    f..i5  lb.  per  iiq.  In. 

\^    r;ii;e   tensile   strenBth.   1    •.■ement.    3   sand.    1    ilnv    In 

iilr  and    6    In    water    Si:."!  lli.  per  Br|.  In. 

CHEXnCAL  ANALYSIS. 

Per  cent. 

"■a     'ii.'6 

irn.na  and  ferric  oxide       10  5n 

'O    ■■ .'.'.'.'  61. fill 

mesla     j  pj 

:i>h.  anhydride   .........."....".*..'.'..     1.65 

s  on   Ignition    ....!.     i.hB 

Ihe  concrete  in  pier  1.  2  and  3,  built  in  May  and  .lune,  1910, 

-  composed  of  1  volume  of  cement.  3  of  clean,  coarse  pit 

r.fi  and  3  parts  of  stone,  broken  to  pass  through  a  2-in.  rlni;. 

placers  or  "plums"  of  sound,  clean  stone,   not  exceeding 

■  11.  ft   each,  not  less  than  C  in.  apart,  or  9  in.  from  any  face. 

•  re  laid  as  the  work  progressed. 

I'he  specilications  provided  that,  as  soon  as  the  forms  had 

■  n  removed,  the  sides  and  top  of  each  pier  were  lo  he 
!  ndered  with  a  cream  of  equal  parts  of  sand  and  cement, 
trowelled  to  a  smooth  surface.     On  the  top  and  the  upper   I 

-■>  ft.  of  the  sides  of  the  piers  this  skin  coat  held  pretty 
;i,  but  below  high  water  mark  it  did  not  survive  the  lirst 
\Mnter,  owing  to  the  difficulty  in  getting  proper  bond  with  the 
concrete  that  had  been  twice  daily  submerged. 

The  accompaning  illustration  shows  the  effects  of  the  seven 
ars'  exposure  of  a  typical  pier.  No.  2.  to  the  attacks  of 
■ting  ice.  and  the  alternate  freeze  and  thaw  to  which  the 
•    and  fall  of  tide  subjected  it. 

It  should  be  realized  that  it  is  impossible  to  determine  the 

;  roportions  of  the  disintegration  of  the  sui^ace  concrete  of 

piers    herein    described,    due    to    these    two    Influence). 

Iiectlvely.     ,Afr.  Dodwell's  opinion  is  that  frost  has  had  the 

I  ior  influence,  but  opinions  are  not  evidence.     No  concretn 

ibfolutely    impervious,   however   rich   it    may    be.    however 

•  11  rammed,  or  however  excellent  the  quality  Of  Its  several 
iistUuents.     At   high   tide   water  penetrates   Its   surface.   If 

V  to  the  depth  of  the  fiftieth  part  of  an  inch.     In  a  Nova 
tian  winter  the  thermometer  may  be  several  degrees  be- 
zero  F..  and.  as  the  tide  recedes,  the  water  In  the  con- 
te  freezes,  expanding  as  it  does  so.     So  long  as  the  water 
[he.  surfice   of  the   concrete   remains   frozen,   nothing   ap- 
irs  to  hanpen.  but  as  soon  as  the  tide  again  rises  and  the 
nwater   thaws    the    surface    film    of   concrete    falls    off   In 
«der.     This  action  going  on  twice  in  the  2^  hours  during 
the  four  or  five  months  of  winter  must  inevitably  result  In 
the  more  or  less  rapid  disintegration  of  the  face  of  any  con- 
crete exposed   to   such    Influences.     That   abrading  action  of 
floating  ice  also  contributes  to  the  disintecralion  of  the  con- 
crete cannot,  of  course,  be  denied,  for  the  illustration  shows 
a  number  of  steps    (of  1-in.  round   iron  i    in   the  end  of  pier 
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-No  2  much  bent  by  the  blows  from  flouting  blocks  of  Ice. 
whuh  must,  therefore,  strike  or  rub  against  the  pier  with 
considerable  force. 

Mr  U(Mt well's  opinion  Ih  that  had  it  been  possible  to  make 
the  concrete  absolutely  Impervious,  il  would  have  suffered 
very  little  from  ice  lulion.  and  that  had  It  been  possible  to 
prevent  flouting  be  from  touching  the  piers,  they  would  have 
shown  utmost  as  much  d<>i<-rii>rulion  as  they  have  suffered 
under  the  two  Influences  of  surface  freeze  and  thaw  und  the 
Impact  of  Ice.  The  maximum  depth  lo  which  the  concrete 
h!is  been  removed  is  about  15  in.,  und  this  .lepth  Is  reuched 
in  v«^ry  few  places  only.  Ihe  uverage  dipih  is  less  ihan  0 
In.,  so  that  the  uclual  diminution  of  bulk  Is  inconsiaerable. 
It  l.s  u  singular  but  unmlsUikable  fact  that  the  disliitegnitliiK 
influenct's  ure  slower  In  action  now  than  they  were  during 
llie  llrst  vear  or  two.  The  causes  of  this  relurdallon  are  lui 
yet  not  quite  clear,  but  .Mr.  Dodwell  believes  one  of  ihem  to 
be  lh<  furmntlon,  growth  or  deposit  of  a  coating  or  tllin  of 
sllriie  on  the  surface  of  the  concrete  (to  which  the  blackness 


Appearance  of  Pier  No.  2  In  October,  1916,  6   Yeart   After   Completion. 

to  a  certain  extent  from:  The  percolailon  of  water;  the 
freezing  of  the  skin-water  while  the  tide  Is  out.  or  the  falling 
in  the  arcompanying  Illustration  Is  duel  which  protects  It 
away  of  the  <lislnlegratcd  surface  fllm  of  concrete,  and  the 
consequent  e,xposure  of  fresh  surface. 

As  much  as  4  or  5  years  ago  .Mr.  Dodwell  fully  expected  to 
have  been  obliged  lo  adopt  some  means  of  protecting  piers 
1.  2  and  3  from  further  deterioration,  but  it  now  seems  that 
this  may  he  deferred  for  another  year  or  two. 

Piers  Nos.  4  and  '>  were  built  in  June  und  July.  i:il2.  and 
with  rtve  years'  exposure  Ih.-y  do  not  show  nearly  so  much 
deterioration  as  piers  1.  2  and  3.  though  this  may  lie  due  to 
other  caur.es  than  the  lapse  of  less  time.  The  outer  9  in.  In 
thickness  of  the  concrete  was  composed  of  1  of  ci-ment,  3 
of  sand  and  1  of  gravel,  all  Ihe  rest  of  the  conrretf  being  1 
cement,  3  sand.  2  broken  stone  and  2  gnivel.  displacers  be- 
ing used  In  the  treating.  Two  brands  of  cement  were  used. 
The  niin'lties  of  one  of  these  were: 

Tiivlty      ;  I,--, 

•  ..  -   ,i.,s-  No.     -•■-'-■        f^^^ 

l':i'«Nink'  .Vo  ]^^] I  j,^ 

poKsinir  No  !i!!!!!!!!!' ir.  7'"^'' 

'.""■'  ■    ■     '  ■  '■.■■'    '■'■'.'■'■'■'.'.'■'.'.'.'■'.'.'.'.'.'.\'i\r'.3im'in. 

■"'    •,- Jhr.STmln. 

■    UKCd 23 

■ '  -"•     -'inicih  of    ncnt    cement.    1  "(iav'air 

.imJ  B  in  water  .....  61 S  lb.  per  so.  In. 

AvernK.-    |.r.»lle    Ktreneth.  I   rement.    3   sand.    1    day    In 

.nir  and   6  In   wnKr  2S7  lb.  per  sq.  In. 
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CHEMICAL  ANALYSIS.  „ 

Per  cent. 

SlUca     22-" 

A'umina  and  ferric  oxide «S  o. 

Lime    «"26 

Ma^^esla ^■^% 

Sulph.  arhydrlde   '-'j^ 

Ijoss  on   Itmition   '•''' 

Several  hundred  tests  of  the  other  cement  (neat),  1  day 
in  air  ard  6  in  water.  Rave  an  average  tensile  strength  of 
796  lb.  per  sq.  In.  and  a  maximum  of  900  lb.  Briquettes  of  1 
cement  and  3  sand  gave  at  equal  time  an  average  of  330  and 
a  maximum  of  3fiO.  both  classes  of  tests  showing  a  very 
small  margin  between  the  maximum  and  minimum,  thus  in- 
dicating a  cement  of  a  very  uniform  and  satisfactory  char- 
acter. 

Piers  C  to  10  (the  concrete  portions)  were  built  in  Decem- 
ber. ini3.  and  .lanuary,  19U.  They  have,  therefore,  had  only 
3U  years'  exposure,  and  show  but  little  deterioration. 


Expansion    Joints   in   Large   Concrete 
Buildings 

Some  interesting  information  on  the  above  subject  is  given 
hv  Mr.  G.  W.  Maker  of  the  Aberthaw  Construction  Co.  in  the 
September  Successful  Methods,  from  which  we  quote  as 
follows : 

Some  engineers  advise  that  expansion  joints  should  be 
provided  every  100  ft.  to  take  care  of  thevContraction  and  ex- 
pansion of  structures  built  of  concrete.  However,  there  can 
be  found  in  nearly  everj-  city  of  magnitude  concrete  struc- 
tures ?.m  ft.  long  constructed  without  expansion  joints  which 
have  successfully  withstood  the  changes  due  to  variations  in 
temperature  and  humidity.  These  structures  indicate  that  if 
proper  attention  is  paid  to  the  method  of  reinforcement  the 
difliculty  can  be  overcome  within  wider  limits  than  100  ft. 

Kxamples  can  be  found  of  structures  400  ft.  long  that  have 
shewn  no  severe  cracks  after  having  passed  through  the 
intense  heat  of  tv/o  summers  and  the  severe  cold  of  winter. 

In  general,  however,  for  buildings  over  three  stories  high 
and  over  300  ft.  long,  expansion  joints  should  be  provided. 
These  joints  should  completely  separate  the  buildings  one 
■lom  the  other  so  that  the  different  units  will  be  free  to 
■lOve  independently  and  of  their  own  accord.  This  should 
preferably  be  done  by  means  of  double  columns  and  double 
beams.  The  columns  may  rest  upon  the  same  footing  as  the 
movement  would  be  practically  negligible  below  the  ground. 
■  The  adjacent  column  and  beam  should  be  cast  after  the 
forms  for  the  tirst  have  been  removed.  In  order  to  pre- 
vent the  weather  from  coming  through  the  space  between 
the  outside  wall  columns  and  the  roof  beams,  metal 
diaphragm  should  be  provided  of  either  sheet  lead  or  cop- 
per. This  should  be  bent  in  the  form  of  a  "V"  so  as  to  al- 
low it  to  expand  as  the  two  different  units  of  the  building 
move.  The  joints  at  the  floor  level  should  be  protected  by 
angle  guards  which  prohibit  the  edge  of  the  concrete  from 
being  broken.  Sliding  plates  should  be  provided  to  prevent 
thf  dl'-t  from  sifting  through  to  the  floor  below. 

Another  method  ot  accomplishing  this  same  result  in  pro- 
viding a  successful  weather  stop  for  the  columns  is  to  cast 
two  erooves  in  the  first  section  approximately  3  in.  by  3  in. 
and  coating  with  paint  or  pitch.  In  building  the  next  sec- 
lion  a  tongue  is  formed  by  the  concrete  entering  the  grooves 
previo'isly  left." 


How  to  "Kill"  a  Local  Engineering  Society. —  (1)  Don't 
come  to  the  meetlncs  2()  If  ymi  do  fonie.  come  late.  (3)  If  the 
weather  doesn't  suit  yon.  don't  think  of  coming.  (4)  If  you 
do  attend  a  meeting  find  fault  with  the  work  of  the  officers 
and  other  members.  (.5)  Never  accept  oflice,  as  it  is  easier 
to  criticise  than  to  do  things,  (fi)  Nevertheless,  get  sore 
If  you  are  not  appointed  on  the  committee,  but  if  you  are 
do  not  attend  committee  meetings.  (7 1  If  asked  by  the 
rhainnan  to  give  your  opinion  on  some  matter  tell  him  you 
have  nothing  to  say.  After  the  meeting  tell  everyone  how 
things  ought  to  be  done.  (8|  Do  nothing  more  than  is  abso- 
lutely necessary,  but  when  members  roll  up  their  sleeves 
and  willingly,  unselfishly  use  their  ability  to  help  matters 
along  howl  that  the  branch  is  run  by  a  clique.  (9)  Hold 
back  your  dues  as  long  as  possible,  or  don't  pay  at  all.  (10) 
Don't  bother  about  getting  new  members,  "l^t  George  do 
it. — Journal   of  The  Engineering   Institute  of  Canada. 


Method  of  Stopping  Leakage 
Through  Stone  Arch 

Leakage  through  a  stone  arch  carrying  a  canal  over  a 
creek  was  checked  by  concrete  applied  on  the  under  sur- 
face of  the  masonry.  The  arch,  which  is  near  the  passenger 
station  in  Trenton,  N.  J.,  has  a  span  of  58  ft.  and  a  width 
of  150  ft.,  and  carries  the  Raritan  Canal  and  a  double  track 
of  the  Pennsylvania  R.  R.  The  repairs  were  made  early  in 
the  spring  of  1917,  at  a  time  when  the  government,  which 
was  using  the  canal,  found  it  impossible  to  shut  off  the 
water.  The  methods  used  are  described  by  Mr.  Harold  P. 
Brown  in  the  July  Contractor's  Atlas. 

A  35-HP.  boiler  steaming  at  100  lb.  pressure  was  placed 
on  the  bank  near  the  wall  and  pipes  were  run  to  the  con- 
crete atomizer  located  under  the  arch.  A  coke-burning  sala- 
mander containing  a  50-ft.  coil  ot  heavy  2-in.  pipe  was  placed 
near  the  machine  and  steam  at  about  300°  F.  was  directed 
against  a  few  square  feet  of  the  surface  of  the  arch  until 
the  stones  were  hot  enough  to  vaporize  the  water  leaking 
through.  Then  hot  concrete  at  50  lbs.  pressure  was  jetted 
onto  the  hot  stones  and  it  set  up  before  the  water  could  force 
its  way  through.  The  mixture  used  contained  1  part  of  ce- 
ment, Z  parts  (^f  sand  and  2  parts  of  line  gravel. 

It  was  found  that  if  the  pebbles  were  omitted  from  the 
jetted  concrete,  the  material  would  not  adhere  to  the  sur- 
face through  which  water  was  leaking.  In  other  words,  the 
pebbles  hammered  the  hot  mortar  into  the  cracks  and  crev- 
ices and  checked  the  flow  of  water. 

Many  stones  in  the  arch  had  a  vitreous  surface  of  great 
smoothness,  but  this  did  not  prevent  the  concrete  from  ad- 
hering. From  4  to  6  in.  of  concrete  was  applied  and  no  at- 
tempt was   made  to  trowel  or  finish   the   surface. 

The  work  was  done  from  a  fioat  anchored  in  the  creek; 
this  v.as  several  times  submerged  during  high  water.  Be- 
fore the  work  was  started  it  was  feared  that  the  steam  re- 
leased in  the  enclosed  place  would  interfere  with  the  visi- 
bility of  the  work,  especially  on  days  when  there  was  no 
wind,  but  by  inclining  the  jet  towards  one  end  of  the  arch, 
ah  air  current  was  produced  which  kept  the  work  visible  to 
the  operator  though  hidden  from  bystanders. 

Mr.  Crown  states  that  the  work  has  proved  waterproof  e.\- 
cept  at  the  masono'  opening  near  the  south  and  around  the 
outlet  provided  for  emptying  the  canal.  Here  the  leaks 
around  the  plug  were  of  such  volume  that  no  repairs  could 
be  made.  Kven  when  the  canal  was  emptied  at  the  end  of 
the  season  the  flow  due  to  drainage  interfered.  The  work 
has  passed  through  three  winters  without  cracking  or  peel- 
ing. 


Cleaning  Cement  Sacks  with  Blower 

A  method  ot  cleunin,;;  coment  sacks  which  not  only  re- 
duces the  cost  of  this  work,  but  also  has  resulted  in  recov- 
ering much  cement,  is  employed  at  the  sto/e  yard  ware- 
house of  the  United  Railways  of  St.  Louis.  The  scheme 
is  described  in  the  Electric  Railway  Joumal. 

A  No  5  Buffalo  blower  is  installed  overhead  with  the  In- 
take pipe  extending  down  to  a  point  about  waist  high.  The 
discharge  from  the  blower  is  pipe<l  a  short  distance  along 
the  wall,  where  it  connects  to  a  cyclone  separator.  A  ce- 
ment sack  is  put  over  the  mouth  of  the  intake  pipe.  The 
suction  draws  the  bag  up  into  the  pipe  and  turns  it  inside 
out.  The  workman  then  pulls  it  out  and  again  puts  it  over 
the  end  of  the  intake,  which  turns  the  sack  the  other  way 
out  and  sucks  the  cement  from  the  opposite  side.  This 
process  leaves  the  sacks  cleaner  than  it  is  possible  to  get 
them  by  hand.  The  cement  recovered  is  deposited  in  a 
sack  attached  lo  the  bottom  of  the  cyclone.  By  this  means 
from  one  and  one-half  to  two  sacks  of  cement  are  recovered 
per  1.000  sacks  cleaned.  Two  men  can  clean  2,000  sacks  a 
day.  besides  sorting,  counting  and  bundling  them.  The  ce- 
ment recovered  makes  a  credit  to  the  cost  of  handling  of 
about  $2,50  a  day.  The  use  of  this  machine  makes  the  bag 
cleaning  not  a  particularly  undesirable  job.  and  furthermore 
largely  overcomes  the  spreading  of  cement  dust  over  every- 
thing in   the   warehouse. 
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The    Inventive   Accomplishments 

of  Thomas  A.  Edison 

During  the  VVar 

In  January   lyiT.   Thomas   A.   KdiM.ii  -was  u.skeil   bv  Secre- 

iry  Iianiels  lo  come  to  the  aid  of  thi>  counir>'   by  devoting 

miself  to  the  study  and  suggestion  of  such  ideas  and  Inven- 

iins  :.s  might  sfem  to  Mr.  Edison  lo  l)e  useful  If  Uie  United 

-ates  should  become  involved  in  the  war  with  the  Central 

■owers.  Accordingly  Mr.   Edison  put  his  business  affairs  en- 

:rely  in  charge  of  his  officials,  gave  up  his  other  experimental 

ork  and  investigations,  and  devot.-d  himself  exclusively  to 

is  work  for  the  Government  and  remain.-d  so  engaged  for 

:>out  tw-  years.  What  he  accomplishe<l  during   this  time  Is 

Id  by  Lloyd  \   Scott  in  his  book.  "Naval  Consulting  Board  of 

•he   United    States."   published   recently    by   the  Ooveruraeut. 

The  notes  following  are  abstracted  from  tlie  above  mentioned 

iblication. 

At  the  beginning  of  this  work  Mr.  Edison  gathered  around 
him.  as  assistants,  such  young  engineers  as  were  at  the  time 
in  his  employ.     He  also  obtained  some  volunteers  from  vari- 
ous  colleges   and   universities,   and   he   prevailed   upon   some 
industrin!  concerns  to  assign  a  few  of  their  technical  men  to 
me  to  the  laboratory  and  help  along  in  the  work.     Beside 
ese.  Mr.  Edison  had  about  50  skilled  mechanics  In  his  lab- 
.itory   workshops,  on   whom  he  could  call  for  making  ex- 
rimental   apparatus. 

The  ideas  and  devices  were  developed  almost  entirely  by 
periment,  and  those  mentioned  relate  to  naval   equipment 
operations    and    merely    describe    the    first    experimental 
~ults.  and   are   not   intended   to   be   the  final   word   on   the 
Ejects  and  do  not  go  into  all  details.     They  were  for  the 
r  Jrpose  of  giving  the  Army  and  Navy  officials  the  results  of 
Mr.    Edison's    experiments    and    were    intended    to   stimulate 
them  to  further  inquiry  for  details  and  to  continue  the  experi- 
ments If  desirable. 

A    great    many    other    experiments    on    different    subjects 

■re    carried    on    but    were    not    brought   to   a    stage    where 

ueflnite  reports  could  be  made — such  experiments  being  laid 

aside  for  subjecu  which  at  the   time  were  deemed  of  more 

immediate  importance. 

A  descriptive  list  of  devices  worked  on  by  Mr.  Edison 
includes  the  following: 

Detecting  Submarine  by  Sound  from  Moving  Vessel. — 
When  submarine  activity  began  to  play  havoc  with  shipping 
the  problem  of  detecting  the  location  of  submarines  by  sound 
was  considered  one  of  the  foremost  problems  of  the  day. 
and  in  a  very  short  time  it  was  recognized  as  being  perhaps 
the  most  difilcult  one. 

Immediately   on   beginning   his   war   work   for  the  Govem- 

nt.  .Mr.  Edison  gave  this  problem  a  large  part  of  his  atten- 

■n.     fie  commenced  with  exhaustive  experiments  along  the 

line  of  the  induction  balance,  but  after  about  two  months  of 

intensive  work  along  this  line  he  came  to  the  conclusion  that 

•   was  hopeless  to  and  a  solution  in  this  type  of  di>vice. 

He   therefore   turned   his   attention   to  other   means   which 

••med    to   him    more   promising.     While   conducting   studies 

various   lines,   he   continued   giving  a  great   deal   of  per- 

nal   attention   to   this   problem   all   through   the   two   years 

it  he  gave  to  tlie  Government. 

It   Is   unnecessary  to  review  in  detail   the  vast  number  of 
;ieriments   that  he  made  in   pursuing  this   line  of  inquiry. 
•    passed   through    many   stages   of   employing    telephones, 
ilons.  towing  devices,  resonators,  etc..  and  In  ih'    ^   rnmer 
!  fall  of  lyiT  had  reached  a  fair  degree. of  si. 
ling  sounds  of  torpedoes   as  far  as  .i.OOO  ya! 
''se  results  v,-ere  mostly  obtained  on   board  :> 
<  not  moving,  although  In  the  case  of  the  to 
'v  fairly  good  results  were  had  during  the.pr 
-sel.     The  noises  caused  by  the  wash  of  the  » 
.1   towing  device  prevented  the  obtaining  of  as  pood   results 
.  •  in  the  other  cases. 

Muring  the  earl.v  months  of  these  experiment  iie 

ivity   of   the   enemy   had    resulted    in    vast   d>-  of 

;ps    and    Mr.    Edison    began    to    view    the    solution    of    the 

■blem    from   a   different   angle.     It   became   evlflr-nt    to   his 

mind  that  if  it  were  possible  to  circumvent  th»-  •...'» 

and  avoid  the  loss  of  ships,  the  result   woul'I  h>  i.ic- 

tory  as   if  the   submarines  themselves   wer>  I.     He, 

therefore,  decided   that   if  he   could   prnvirl.  •  t    ships 


«lth  a  listening  apparatus  that  would  enable  them  to  heiar 
tht>  sound  of  the  torpedo  us  soon  as  it  »u.s  fln-U  from  the 
submarine  and  also  provldx  the  merchant  ships  with  a  meaiis 
of  changing  their  course  spft-dily  lo  another  course  at  risht 
angles  the  torpedo  would  mbis  its  mark  and  the  men-liant 
ship  would  procoiMl  on  Its  way.  If  another  torptnlo  were 
luuiichetl,  the  same  tactics  could  be  uguin  reeorted  to. 

-Mr.  Edison.  Iherefori'.  iiroret-ded  along  this  line  from  that 
liMii-  im.  After  a  lime  he  discurdi'd  louing  devices  for  the 
reason  above  given,  and  hv  liecanie  convlnc<>d  that  if  he 
could  Install  on  a  ship  u  device  thai  should  be  arranged  so 
that  it  would  always  be  from  lo  lo  20  feet  aheiid  of  Uie  bow 
of  the  vessel,  and  If  this  device  should  carry  u  vibnitlnc  dia- 
phiui.-m  it  would  not  have  to  contend  with  the  noises  of  the 
shij.  Itself  (as  these  could  be  compensalod  for  and  made  in- 
audible i  nor  with  tile  noise  occaslontsd  by  the  rliipllng  of 
water  along  the  sides  of  the  vessel,  nor  water  eddleti  affecting 
the  acoustic  apparatus.  As  the  result  of  a  long  line  of  sub- 
sequenl  experiments  he  constructwl  such  a  device  which  was 
In  the  form  of  an  outrigger  suspended  from  the  bowsprit  by 
a  special  designed  appliance.  This  attachment  was  one  by 
which  the  arm  and  bowsprit  were  connected  to  a  worm  aclu- 
ateil  by  an  electric  motor,  whereby  the  bowsprit  and  arm 
could  be  swung  in  a  circle  U)ward  the  boat  and  the  entire 
deviic  landed  on  the  deck  for  making  any  necessary  repairs. 
Hy  this  arrangement  the  listening  device  could  be  taken  from 
and  returned  lo  position  In  the  sea  in  a  few  minutes. 

This  ilcvloe  was  afterwards  given  practical  tests  In  very 
rough  seas,  fulfllllng  all  requirements,  and  was  not  In  any  way 
damaged  or  put  out  of  commission,  even  In  the  roughest  kind 
of  cross  seas,  with  the  vessel  going  at  full  speed,  n  knots 
per  hour. 

With  this  device  boats  moving  1,700  yards  away  could  be 
i^adilv  heard  while  the  vessel  was  going  full  speed.  A  sub- 
marine bell  51*  miles  away  could  also  be  heard  by  the  oper- 
alor  while  a  big  storm  was  In  progress  and  the  boat  also  pro- 
cetding  at  full  speed,  and  this  with  only  plain  diaphragms. 

With  this  device  there  would  be  no  difficulty  whatever  In 
hearing  a  torpedo  more  than  4,000  yards  away,  and  iJils  is  far 
b(  yond  the  effective  distance  at  which  a  torpedo  caji  be 
launched  from  a  submarine.  The  noise  by  a  torpedo  la  very 
piercing  and   peculiarly  distinctive. 

During  the  course  of  Mr.  Edison's  experiments  on  detec- 
tion by  sound  he  had  the  use  of  several  small  steamers,  one 
at  a  time,  which  were  placed  at  his  disposal  by  the  Govern- 
ment for  these  experiments.  Unfortunately,  these  respective 
vessels  were  not  in  the  best  of  condition  and  were  laid  up 
for  repaira  at  frequent  intervals,  and  Just  as  .Mr.  Edison  had 
complei'  '  experiments  above  named  and  had  devised 

very  soi  :.aratus  to  replace  direct  listening,  the  ves- 

sel was   \. iUiilr;iwn  by  the  Government  and  no  other  substi- 
tuted, which,  of  course,  put  an  end  to  the  work. 

Quick  Turning  of  Ships.  In  connection  with.Uie  listening 
device  on  board  ships,  Mr.  Edison  desired  to  provide  cargo 
boaus  with  a  means  of  turning  the  ship  very  quickly  to  a 
right-angle  course  on  hearing  the  launching  of  a  toniedo  by 
bis  listening  device.  He  believe<l  he  could  accomplish  this 
with  sea  anchors.  He  carried  out  a  number  of  successful 
experiments  on  comparatively  small  boats,  and  then  arranged 
for  a  life-sized  lest  with  a  a.OOOlon  ship  loaded  with  4.200 
tons  of  coal. 

Mr.  Edison's  plan  included  the  use  of  four  sea  anchors 
each  about  9  ft.  In  diameter  at  the  mouth,  and  each  attached 
to  n  4-fr  ropp.  The  plan  was  to  fasten  the  ends  of  these 
4-i'i  !.v   In   the   bow   of  tlie  ship  and   to  have   the 

'"'":'  'i  at  the  end  of  the  ropes  and  midway  of  the 

.ibser»-er  at  the  listening  device  reported  a  tor- 
■1  by  a  submarine  at  a  distance,  the  signal  was 
N  aa.l   the  four  sea  anchors  were  to  be  immediately  re- 
■  '•  nnd  thrown  overboard  and  the  helm  thrown  hard  over, 
the  ship  almost   to  a  standstill  and   turning  her  at 
.  les  lo  her  original  course  within  a  very  short  space 
of  tjjiic  and  advancing  only  a  short  distance  on  her  original 
course      In  a  test  a  load<-d  vessel  32,1  ft.  in  length  was  turned 
90"    from   her  course  In   2   minutes   10  seconds,   with   an   ad- 
vance of  only  20"  ft.,  by  the  use  of  only  four  sea  anchors. 
Without  the  sea  anchors  the  ship  made  an  advance  of  1.000 
ft.  in  turning. 

Cotl'sion  Mats.^One  of  the  schemes  suggested  by  Mr. 
Edisor,  to  minimize  the  loss  of  torpedoed  vessels  covered  the 
launching  of  collision  mats  according  to  a  plan  submitted  lo 
Washlntton.     His  arrancement  contemplated  the  Installation 
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of  10  collision  nials  on  each  side  of  the  vessel,  each  mat  to 
be  40  ft.  long  and  35  ft.  wide  and  rolled  on  a  C-in.  pipe.  Pho- 
tographs of  torpedoed  ships  furnished  a  clue  to  the  best  size 
for  mats  These  mats  when  rolled  up  and  when  not  in  use 
to  be  placed  about  15  ft.  away  from  the  sides  of  the  vessel, 
so  as  not  lo  be  affected  by  the  explosion  and  out  of  the  way 
of  interferins  with  the  launching  of  lifeboats.  These  mats 
wpre  so  arranged  that  any  one  of  them  could  be  launched  in 
15  seconds  in  such  manner  as  to  cover  the  hole  made  by  the 
explosion.  Mr.  Edison  built  a  rough  model  of  a  merchant 
ship  on  f.  scale  of  1  in  25,  on  which  the  above  plan  was  car- 
ried out  on  a  .'mail  scale.  He  also  launched  a  10  by  10  ft. 
collision  mat  from  a  boat  at  sea  as  an  experiment. 

Camcuflaging  Ships  and  Burning  Anthracite. — In  July.  1917, 
otficials  from  the  Cunard  Steamship  Co.  and  the  Submarine 
Defense  .Association  had  several  interviews  with  Mr.  Edison 
In  regard  to  means  of  protection  from  submarine  activity. 
He  visited  the  steamship  docks  with  a  draftsman  and  after 
some  experiments  suggested  to  the  Cunard  Co.  a  scheme  of 
camouflaco.  The  scheme  is  described  in  a  report  forwarded 
by  him  to  Washington,  which  reads  in  part  as  follows: 

As  the  di.«tance  which  the  smoke  of  a  steauier  can  be  seen  from 
a  submarine  is  about  20  miles,  this  gives  a  visibility  area  a  circle 
40  miles  in  diameter,  or  1.600  circular  miles. 

I  have  also  advised  the  Cunard  Co.  to  carry  200  tons  of  anthracite 
coal  and  to  bum  this  only  in  the  danser  zone.  This  amount  of 
coal  will  carry  the  vessel  In  and  out  of  the  zone,  and  the  only 
extra  expense  for  this  is  ?27."i.  I  have  also  had  the  engineers  of  the 
Xew  York  Gdlson  Co.  teach  the  Cunard  engineers  how  to  effec- 
tively burn  anthracite  so  there  will  be  no  loss  of  speed  with  any 
cargo  boat,  which  type  of  boat  is  the  only  one  that  I  am  work- 
ing on. 

3y  the  suppression  of  tmoke,  the  area  of  visibility  is  reduced 
from  1,600  circular  miles  down  to  400  circular  miles.  To  reduce 
this  area  still  further,  I  suggested  that  masts  be  removed,  as  tAy 
are  no  longer  used  for  sails,  so  as  to  help  the  steam  power,  and 
also  that  the  height  oi  the  smokestack  be  diminished  to  half.  With 
the  masts  removed  and  the  funnels  out,  the  visible  area  is  still 
further  cut  from  400  circular  miles  to   114  circular  miles. 

In  addition  to  removing  masts  and  cutting  the  stack,  I  have 
added  a  camouflage  line  of  canvas  strips  tapering:  from  bow  to 
stern,   the  highest  point   being  the  stack. 

In  fair  weather  a  boom  pole  extends  out  from  both  ends  of  the 
ship,  upon  which  ropes  are  hung,  the  distance  apart  of  each  rope 
being  more  and  more  as  they  recede  from  the  ship.  This  further 
reJuces  the  area  of  visibility. 

Tw  J  cargo  boats  of  the  Gun  ud  Co.  are  being  changed  over  to 
comply  Willi  the  model  and  they  will  leave  for  England  next  week. 

The  Submarine  Defense  Association  has  taken  the  matter  up, 
and  probably  all  cargo  ships  will  soon  make'  the  changes  sug- 
gesfed.  which  1  am  glad  to  say  is  very  quickly  done  and  rather 
Inexpensive. 

The  Valerie,  of  the  Cunard  Line,  was  the  first  ship  to  be 
so  camouflaged  and  .Mr.  Edison  was  told  from  outside  sources 
that  she  ran  for  about  a  year  by  herself,  but  when  put  in  a 
convoy  was  torpedoed  and  sunk. 

It  should  be  said  that  previous  to  Mr.  Edison's  recommen- 
dations to  the  Cunard  Co.  he  had  made  investigations  as  to 
the  possibility  of  changing  over  from  bituminous  to  anthra- 
cite coal  without  changing  grates.  This  point  was  definitely 
settled  by  actual  tests  made  on  voyages  of  coastwise  steani- 
ship.s. 

O'ostructing  Torpedoes  with  Nets. — Previous  to  the  time 
that  Mr.  Edison  involved  the  idea  of  the  quick  turning  of  a 
.'-bill  to  avoid  an  oncoming  torpedo,  as  described  heretofore, 
li-  w.i.s  experimenting  on  a  plan  to  enable  merchant  ships  to 
escape  torpedoes  launched  at  them  by  submarines. 

Part  Of  this  plan  was  to  use  his  listening  device,  by  means 
of  which  a  torpedo  could  be  heard  the  moment  it  was 
launched,  Mr.  Edi.son  proposed  the  use  of  a  simple  gun, 
similar  to  a  trench  mortar,  from  which  should  be  fired  an 
obstruction  netting.  This  consisted  of  a  small  flotation  tube, 
say,  25  ft.  long,  over  which  is  wound  a  net  of  1-ft.  mesh  made 
of  quarter-inch  cable  of  very  fine  steel  wires,  the  net  being 
coated  each  side  with  thin  canvas.  The  whole  would  resem- 
ble a  large  window  shade.  When  the  net  strikes  the  water  it 
unwinds  and   extends  down  25   ft. 

The  plan  was  that  if  the  torpedo  were  heard  advancing 
toward  the  boat  a  large  number  of  the.se  nets  should  be 
thrown  in  its  path,  giving  sufficient  retardation  that  it  would 
be  stopped  or  be  so  delayed  as  to  miss  the  ship. 

The  powder  suggested  for  the  guns  was  very  slow-burning, 
of  a  special  character  to  give  a  mean  effective  pressure,  pos- 
sibly of  200  to  400  lbs.  per  inch.  In  Mr.  Edison's  experiments 
he  gained  sufficient  data  to  estimate  that  these  nets  could 


be  delivered  at  least  950  ft.  from  the  boat.  The  rolls  did  not 
tumble,  but  could  be  fired  with  remarkable  accuracy. 

Underwater  Searchlight. — One  of  the  problems  placed  be- 
fore Mr.  Edison  was  to  provide  a  searchlight  to  be  used  under 
water  by  submarines. 

At  his  request  the  New  York  Testing  Laboratories  made 
some  experiments  on  arc  projectors  giving  light  of  different 
v,-ave  lengths  through  long  tubes  filled  with  sea  water  and 
distilled  water.  Their  facilities  were  not  adequate  tor  the 
extended  experiments  Mr.  Edison  desired  to  make  on  the 
absorption  of  light  by  sea  water,  and  he  continued  the  work 
in  his  laboratory,  using  arc  li.s^hts  with  combination  carbons 
carrying  elementary  substances. 

After  making  a  great  number  of  experiments  ho  found  that 
the  green  line  of  barium  in  the  arc  penetrated  salt  water 
farther  than  any  other  he  had  observed.  It  was  his  impres- 
sion that  ill  blue  water  it  might  be  possible  to  see  an  object 
300  ft.  ahead  with  rather  powerful  apparatus,  and  so  re- 
ported to  Washington,  statins  at  the  same  time  that  he  had 
reached  a  point  where  progress  could  not  be  made  in  the 
laboratory  and  that  further  experimenting  should  be  done  at 
sea. 

It  may  be  added  that  his  last  experiments  were  with  a  60- 
ft.  tube  filled  with  sea  water,  at  the  end  of  which  sufficient 
light  was  transmitted  to  read  print. 

In  connection  with  these  experiments  Mr.  Edison  inci- 
dentally suggested  a  plan  whereby  the  safest  depth  of  water 
under  a  ship  could  be  obtained  while  running. 

Oleum  Cloud  Shells. — The  experiments  with  shells  contain- 
ing oloura.  which  on  bursting  would  form  a  dense  white  suf- 
focating cloud,  were  followed  up  by  Mr.  Edison  for  several 
months.  He  was  greatly  impressed  with  the  desirability  of 
this  type  of  shell  for  many  purposes,  especially  for  making  a 
cloud  to  *ilind  the  vision  of  enemy  ships.  Their  inexpensive- 
ness,  both  intrinsic  and  comparative,  appealed  to  his  sense  of 
economy,  and  their  effectiveness  was  in  his  judgment  desir- 
able for  the  purpose.  The  oleum  shell  was  in  general  of 
similar  construction  to  other  shells  but  contained  a  can  of 
oleum  instead  of  shrapnel,  and  also  a  bursting  charge  of 
T.  N.  T. 

A  year  afterward  it  was  stated  that  the  Germans  were 
using  oleum  shells  toward  the  close  of  the  war. 

High-Speed  Signaling  with  Searchlights. — The  officials  of 
the  Brooklyn  Navy  Yard  having  expressed  to  Mr.  Edison  a 
desire  for  a  device  which  would  permit  high-speed  signaling 
with  searchlights,  he  proceeded  to  experiment  along  this  line 
and  produced  a  device  consisting  of  a  Venetian  shutter  in- 
closed in  a  frame,  the  shutter  being  connected  to  an  electro- 
magnet in  circuit  with  a  battery  and  telegraph  key.  The 
working  of  the  key  actuated  the  electromagnet,  this  causing 
the  shutters  to  open  and  close,  and  Morse  signals  could  be 
flashed  at  the  rate  of  40  words  a  minute. 

The  device  was  sent  to  the  Brooklyn  Navy  Yard. 

Water-Penetrating  Projectile, — It  is  well  known  that  an 
ordinary  project ilo  fired  at  sea  will,  on  striking  the  water, 
ricochet  and  will  not  penetrate  the  water  in  a  direct  line  so 
as  to  make  a  penetrative  hit  on  a  submerged  target.  During 
the  height  of  enemy  submarine  activity,  Mr.  Edison  also 
devised  a  type  of  projectile  which  would  enter  the  water 
direct  without  ricochet,  and  which  would  continue  its  course 
without  deflection  and  make  a  penetrative  hit. 

The  following  will  be  illustrative  of  the  many  tests  made 
with  this  type  of  projectile.  In  these  tests  the  gun  (smooth- 
bore) wag  S  feet  3  inches  above  the  water  and  distant  324 
feet  from  the  submerged  target.  Three-quarter  service 
charged  used. 

Weight  of  projectile,  0.553  lbs. 

Weight  of  container,  0.721  lb. 

Weight  of  charge,  57  grame  of  service  guncotton. 

Shot  No.  1:  Water  i>enetration,  7  ft.;  effect  on  target, 
penetrated  1/32-in.  sheet  iron. 

Shot  No.  2:  Water  penetration,  80  ft.;  effect  on  target, 
penetrated  7/62-in.  steel  plate  and  dented  7/G2-in.  steel  plate 
situated  beyond  first  plate. 

Shot  No.  3:  Water  penetration.  100  ft.;  effect  on  target, 
penetrated  7/64-in.  steel  plate  and  1/32-in.  sheet  iron. 

The  holes  made  in  the  target  were  clean,  round  holes  indi- 
cating projectile  had  hit  same  normally. 

Zigzagging  Ships. — In  the  latter  part  of  the  year  lf»17  the 
naval  oflicers  of  the  Allies  adopted  a  plan  of  having  merchant 
ships  in  zigzag  lines  when  proceeding  through  a  danger  zone. 
Having  made  many  months'  study  of  the  submarine  question 
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and  having  collected  a  great  aniouiii  of  data,  .Mr.  ICdliiun 
reached  the  conclusion  that  it  was  ii-^elt-ss  (or  merchant  ships 
moving  less  than  10  knots  an  hour  lo  ziRzat;  and  that  the 
results  only  led  to  a  loss  of  our  total  carr>lus  capacity.  . 

This  conclusion  was  transraitlcii  ii.  WashinKton.  accom- 
panied by  an  illustrative  diagram.  Mr  FMison  learned  nub- 
sequently  that  the  French  naval  otflccrs  had  arrived  at  the 
same  conclusion. 

Obtaining  Nitrogen  from  the  Air.  Some  IT  or  18  years  aKO 
Sir.  Kdison  was  experimenting  with  the  reduction  of  Iron  by 
hydrogen  for  his  storage  battery.  In  May.  I'JIT.  he  remem- 
bered certain  phenomena  connected  with  these  experiments, 
and  communicated  the  same  to  Washington,  thinking  It  might 
'  ••  interesting  as  revealing  a  process  of  obtaining  nitrogen 
in  the  air,  for  use  in  explosives. 

rhe  substance  of  the  communication  was  to  the  effect  that 

IT.  the  experiments  above  referred  to  nitrogen  and  hydrogen 

w.>re   passed   over  the    iron   to   render   it   noupyrophoric.     In 

doing    this   a    considerable   quantity    of   amm<>nia   developed. 

wliich  was  troublesome,  but  no  special  thought  was  given  to 

It.     It  having  appeared  that  the  Germans  were  making  nitric 

id    from    ammonia.    Mr.    Kdison    set    up    his   old    apparatus 

lin  and  found  that  by  mixing  lampblack  with  the  reduced 

11  the  passage  of  nitrogen  and  hydrogen  over  It  produced 

inonia  continuously  in  large  quantity,  which  he  absorbed 

Ki  ;icid. 

\  remarkable  feature,  to  which  Jlr.  Edison  called  attention, 
wa.s  that  while  the  Ormans  were  comiielled  to  use  high 
pressure,  his  process  worked  at  ordinary-  pressure,  and  the 
investment  required   was  exceedinsily  small. 

Hydrogfn  Detector  for  Submarines. — The  various  explo- 
sions on  submarines  resulting  from  an  excessive  accumula- 
tion of  hydrogen  gas  rendered  it  highly  desirable  to  develop 
a  reliable  and  simple  hydrogen  detector.  Mr.  Edison  there-, 
fore  devoted  some  thought  to  this  subject  and  after  a  series 
of  experiments  produced  an  accurate  and  simple  instrument 
which  would  indicate  as  small  a  quantity  as  three  one-hun- 
dredlhs  of  1  per  cent  of  hydrogen  in  the  atmosphere  of  a 
submarine.  This  instrument  could  be  made  in  quantities  for 
about  $50. 

Information  relative  to  this  hydrogen  detector  was  for- 
warded to  V.'ashin.?ton.  but  the  instrument  was  deemed  to  be 
too  fragile.  Mr.  Edison  subsequently  placed  one  of  these  in- 
struments on  a  submarine  used  constantly  for  maneuver  prac- 
tice. It  remained  on  board  nine  months  and  was  still  all 
right  at  the  end  of  that  time. 

Protecting    Observers    from    Smokestack    Gas. — Mr.    Edi.sotl 

had  been  informed  that,  under  certain  conditions  of  the  wind. 

splash  observers  on  top  of  the  masts  suffered   considerably 

from   the  gases  emitted   from   the  smokestacks  of   warships. 

and  that  the  effects  of  the  sulphurous  acid  from  the  sulphur 

of  the  oil  are  very  severe.     He  therefore  developed  a  simple 

vice  which  upon  very  severe  tests  proved  Its  practicaldllty 

render  the  observer  immune  from  the  effects  of  the  smoke- 

ck  gas. 

Device  for  Lookout  Men.— A  simple  little  device  for  use  by 

>kout  men   in   watching   for   periscopes   in   bright  sunlight 

IS    suggested    by    Mr.    Edison.     It   consisted   of   a    tapering 

lalllc  box.  open  at  both  ends,  fitted  with  a  light-excluding 

.piece,    and   having  diaphragms   placed   at   intervals   along 

its  Inside  length.     It  was  about  U  In.  long  and  its  greatest 

ii.ertuie  was  about  5  by  6  Ins.     The  device  was   painted   a 

id    black   inside   and    out,    and   its   construction    was    very 

•  ap. 

In  practice  about  T5  per  cent  of  the  general  glare  would 
'  •■  cut  off  from  the  eye.  allowing  the  pupil  of  the  eye  to 
iate  and  making  the  vision  much  more  sensitive.  By  the 
■  of  this  device  In  full  light  of  day  objects  could  be  dls- 
1  ned  that  were  otherwise  invisible. 

Blinding    Submarines    and    Smudqing     Periscopes.— During 
till'   great   activity   of   the   enemy   submarines   Mr.   Edison   de- 
ted  i\  great  deal  of  thought  to  various  plans  for  preventing 
I  kings,  and  he  suggested  a  number  of  schemes  to  this  end. 
One  of  these  was  a  proposition  to  furnish  merchant  ships 
iih   a   type  of  .specially   designed   3in.  shell   filled   with   an 
oleum   smoke-producing   compound   with   which   to  blind   sub- 
marines in  cases  where  they  had  longranee  guns,  and  where 
the  mprchant  ships  were  helpless.     The  principle  of  the  shell 
proposed   by  Mr.  Edison  had  been  fully  trip-l  out  by  him  on 
land  before  submitting  to  Washington  the  following  design. 
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Extlngu'shing  Fires  In  Ccal  Bunkers.^Oue  of  the  problems 
submitted  lu  Mr  Edison  ril.it. -it  Co  means  for  exlingulshlug 
coal-bunker  llres  on  board   warshipx 

.Vftfr  a  series  of  exprrlnu-nts  he  suggested  that  a  small 
stream  of  silicate  of  soda  played  on  a  coal  or  wood  tire  was 
»urprl,slnKl.v  oltlclent  In  extinguishing  them  The  moment  tho 
silicate  of  soda  strikes  the  Incandescent  body  the  small  quan- 
tity of  water  In  the  silicate  evaporates  and  the  glowing  body 
beconien  coaled  with  u  glassy  surface,  excluding  the  oxygen 
and  thus  extinguishing  the  tire. 

Direction  Finder  for  Hostile  Airplanes.  -This  development 
work  was  undertaken  to  iletiTiiiiiie  lln-  direction  of  an  hostile 
airplane  before  It  was  visible,  by  deti-rmlning  the  direction  of 
the  source  of  sound  given  oft  by  Its  engine. 

.Mr.  Edison's  general  plan  was  to  arrange  two  horns  at  u 
tlxed  iingie  to  one  another  arranged  to  convey  the  sound  to 
opposite  sides  of  the  same  diaphragm  and  to  swing  the  horn 
system,  both  In  horizontal  and  vertical  planes,  until  there 
was  no  movement  of  the  diaphragm  because  the  sounds  con- 
veyed by  both  horns  were  of  equal  value  and  therefore  neu- 
irallzed  one  another.  It  was  found  very  dilllcult  to  got  abso- 
lutely "zero  readings,"  but  with  some  training  on  the  part  of 
the  observer  the  direction  could  be  determined  with  consid- 
erable accuracy. 

Sound  Ranging.  The  determination  of  the  location  of  hid- 
den guns  by  observing  the  time  intervals  between  which  the 
.■•ound  of  their  discharge  reached  several  known  points  was 
early  undertaken  by  Mr.  Edison. 

His  Idea  was  to  develop  apparatus  that  could  be  practically 
applied  In  the  field  and  could  be  relied  upon  for  accurate 
results  under  the  varying  unfavorable  conditions  that  would 
likely  prevail  in  practical  service.  He  also  considered  It  im- 
portant to  use  the  shortest  possible  "base  line." 

Mr.  Edison  had  already  performed  a  great  many  experi- 
ments with  electric  magnetic  recorders  in  developing  the  tele- 
scribe,  so  that  ho  was  able  to  utilize  the  Instruments  devel- 
oped in  this  study  for  the  recording  of  gun  soujids.  It  was 
found  Ihat  the  phonograph  method  of  recording  had  peculiar 
advantages  for  this  work. 

Mr.  Edison's  constant  endeavor  was  to  keep  the  length  of 
the  base  line  short,  and  therefore  his  efforts  were  to  keep  the 
chance  of  error  as  low  as  possible  In  all  his  apparatus. 

Actual  tests,  made  witli  modern  guns,  showed  that  under 
varying  weather  conditions  the  position  of  an  unknown  sound 
could  be  located  within  2  per  cent,  plus  or  minus,  of  the 
measured  distance,  with  a  base  line  not  exceeding  one-sixth 
of  the  range  distance.  I'nder  favorable  conditions  some  re- 
markably close  results  were  obtained. 

With  a  base  line  1,800  ft.  long  (the  longest  base  line  used) 
the  gxm  has  been  located  over  2',^  miles  away,  within  a  foot 
or  two  of  the  actual  position. 

When  records  had  been  obtained  on  a  particular  type  of 
gun  for  study.  It  could  usually  be  Identified  by  a  trained  ob- 
server from  gun.<  of  other  caliber. 

Smudging  Periscopes.— One  of  the  early  suggestions  made 
by  Mr.  Edison  was  the  use  of  a  compound  of  "straw  oil," 
Cuban  asphalt,  gllsonlte,  or  Texas  asphalted  oil  for  producing 
a  film  on  the  waters  In  which  submarines  were  operating. 
Th"  object  was  to  smudge  the  periscopes  and  render  them 
useless  for  purposes  of  observation. 

Having  been  Informed  by  the  Navy  Department  that  com- 
pressed air  and  a  stream  of  gasoline  had  been  used  to  clear 
the  periscope  of  any  smudging  compound.  .Mr.  Edison  con- 
tinued, his  experiments,  and  a  few  weeks  later  reported  an- 
oth'T  rniniMHind  of  straw  oil  and  a  residue  from  benzol  ab- 
soi  I  ^.     This  compound  could  not  bo  removed  from 

the  ;  .by  either  compressed  air  or  gasoline.     In  fact, 

the   use  of  compressed   air  or  gasoline  made  the   smudging 
more  efTective. 

Preserving  Submarine  and  Other  Guns  from  Rust. — One  of 
the  problems  submitted  to  Mr.  Edison  was  to  find  some 
method  of  preserving  submarine  guns  from  rust. 

He  made  u  largo  number  of  experiments  and  finally  found 
that  If  extra  fine  zinc  dust  is  mixed  with  vaseline  and  smeared 
over  the  gun  no  rust  whatever  formed,  either  in  air,  or 
sprayed  with  sea  water,  or  wholly  immersed  In  fresh  or  .sea 
water.  If  only  plain  vaseline  was  used  the  polished  steel  be- 
came badly  rusted. 

These  experiments  were  conducted  for  several  months  In 
air,  also  submerged  in  fresh  water  and  sea  water,  with  en- 
tirely successful  results. 
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Methods  of  Simplifying  Making  of 
Logarithmic  Charts 

In  making  alisrm>'nt  tharts  lor  calculating  purposes  the 
graduation  o{  the  scales  is  a  slow  and  tedious  task.  This 
is   especially   so   in   the  case  of   charts   involving   multiplica- 
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tion.  division,  powers  or  roots,  since  the  graduations  are 
logarithmic.  It  is  common  practice  to  graduate  the  scales 
usins  a  table  of  logarithms  and  an  engineer's  or  decimal 
scale.     Three   schemes  that  have   been   found   to   be  of  con- 


While  the  scales  of  two  factors  can  be  laid  oft  in  deflnite 
lengths  on  the  chart,  the  scale  of  the  third  factor  is  usually 
an  odd  length  which  must  be  graduated  especiiUly.  A  log- 
arithmic diagram  constructed  on  tracing  cloth,  as  shown  in 
Fig.  2,  may  be  used  to  advantage  in  laying  off  the  desired 
divisions  on  such  lines  of  indeterminate  length.  The  vertical 
axis  of  this  diagram  must  always  be  parallel  to  the  line  to  be 
graduated.  A  modification  is  shown  in  Fig.  3.  This  is  a 
rectangular  diagram  ruled  on  tracing  cloth,  which  is  to  be 
placed  diagonally  on  the  line  to  be  graduated.  In  each  case 
the  graduations  must  be  pricked  through  the  transparent 
cloth  onto  the  line. 

Mr.  -Alden  has  found  that  the  two  scales  of  slide  rule 
length  satisfy  most  requirements  and  are  by  far  the  most 
commonly  used.  He  therefore  constructed  two  scales  of 
these  lengths  with  graduating  lines  about  10  in.  long,  simi- 
lar to  Fig.  3.  These  were  blueprinted  and  cut  up  into  strips 
Vi   in.  wide,  each  of  which  is  a  complete  logarithmic  scale. 


<l 


Fig.  2 — Logarithmic    Diagr.im. 


siderabie  assistance  in  constructing  these  charts  are  de- 
scribed by  Mr.  .lohn  L.  Alden  in  a  recent  issue  of  the  Amer- 
ican Machinist. 

The  graduations  on  a  triangular  architect's  scale  were 
planed  off.  exposing  the  bare  wood.  Along  the  edges  of  the 
nile   were    glued    logarithmic   scales   of   paper.    Fig.    1.     The 


These  scales  may  be  pasted  to  the  proper  lines  of  the  chart, 
'.eaving  the  only  lines  to  be  graduated  the  scales  of  odd 
length  for  the  third  and  succeeding  factors. 


Silicon  Fuloride  as  Titnber  Preservatives. — The  Philadel- 
phia &  Reading  Coal  &  Iron  Co.  is  now  using  a  solution  of 
a  silver  fluoride  for  treatment  of  its  mine  timbers.  The 
pressure  treatment  is  employed,  about  0.3  lb.  of  silver  fluo- 
ride being  required  per  cubic  foot  of  timber.  The  company. 
according  to  an  article  by  Dever  C.  Ashmere  of  Wilkes- 
Harre,  Pa.,  in  the  Coal  Age,  has  found  that  the  fluoride  at- 
tacked the  metal  parts  of  the  treating  plant  less'  vigorously 
than  did  zinc  cloride  and  therefore  reduced  the  cost  of  re- 
pairs.   It  also  has  a  greater  toxic  effect  on  the  timber  treated. 


Fig.    3 — Modified    Logarithmic    Diagram. 

lengths  of  these  scales  for  a  complete  unit  from  1  to  10  are 
2.  3,  4.  4.92.  6  and  9.85  in.  The  4.92  and  9.8.0-in.  scales  are 
the  half  and  full  length  of  the  lO-in.  slide  rule,  and  were 
cut  from  a  diagram  in  a  slide  rule  instruction  book.  One 
of  these  books  will  yield  nearly  a  dozen  scales.  The  rest 
cf  the  scales  were  laid  out  and  inked  on  bond  paper. 


New  York  City  Regulations  for  Design  of  Reinforced  Con- 
crete Flat  Slabs.—  Our  attention  has  been  called  to  an  error 
in  our  roprint  of  the  new  regulations  of  New  York  (Mty  for 
the  design  of  reinforced  concrete  flat  slabs  in  our  ,Iuly  28 
issue.  The  third  paragraph  under  the  main  heading,  "A. 
Interior  Panels,"  in  the  second  column  on  page  1)8,  should 
have  read:  In  four-way  systems,  the  negative  moments  shall 
be  as  specified  for  Two-Way  Systems;  the  positive  moment 
on  the  two  outer  sections  shall  be  +  1/100  W  L.  and  the 
positive  moment  on  the  inner  section  shall  he  -f  1/100  W  ^M\ 
L  for  slab  with  drops:  and  the  positive  moment  on  the  two  ^P| 
outer  sections  shall  -f-  1/71  W  L,  and  the  positive  mo- 
ment on  the  inner  section  shall  be  +  1/100  W  U  for  slabs 
without  drops. 
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Enjjineering  and  Construction  Or- 
ganization for  Rapid  Work' 

Ity    1.    \V.   McCUNNKLL. 
Vice  Pre^ldtnt.  Dwight  P.  Robinnon  &  Co.,  too. 

Every  engineering  enterprise  In  its  ilevelopmenl  goes 
ttirough   some   process   re^iembliiig   iho   (ulluwing: 

First      Tlie  conception  or  vision  or  the  need. 

Second.  The  preliminary  study  to  develop  the  general 
MCts,  including  rough  estimate.s  of  cost. 

Third.  The  busines.s  consideration  us  to  feasibility  end- 
ing in  rejection,  or  In  postponement,  or  In  di-eision  to  proceed 
with  the  enterprise,  or  to  Investigate  more  thoroughly. 

Fourtli.  The  decision  to  proceed  having  been  reachod, 
onstructlon   is   ordered. 

Advantages  of  Shortening  Construction  Period.  -Once  the 
lonsi ruction  decision  i,-;  niado,  It  is  uj^ually  economical  to 
push  the  construction  work  at  the  highest  rate  which  physl 
lal  limitations  will  permit.  The  value  of  spetd  may  be 
eauged  roughly  from  savings  or  gains  to  be  made  on  three 
factors: 

1.  Carrying  charges  on  the  preliminary  investment  which 
preliminary  invtstment  frequently  may  be  deferred,  either 
wholly  cr  In  part,  to  a  Inter  date  If  It  is  known  that  the  con- 
struction period  can  be  shortened.  This  Investment  will  con- 
sist of  real  estate,  franchises,  permits,  etc.  In  certain  types 
of  enterprises  this  portion  of  the  investment  may  be  as  much 

IS  half  of  the  total  cost,  and  the  saving  may  be  proportionate. 

2.  Carrying   charges   on   funds    required    for   construction. 
I        This  may  be  assumed  for  convenience  as  the  interest  on  the 

construction  cost  for  one-half  the  construction  period  at  the 
rate  paid  for  the  money. 

3  Operating  revenue  arising  from  the  use  of  the  facility 
will  presumably  start  as  soon  as  the  construction  work  Is 
completed  In  some  cases  operating  revenue  begins  partially 
prior  to  total  completion;  that  is,  as  soon  as  usable  portions 
are  finished,  as  In  the  case  of  storage  warehouses  or  ofBce 
buildings.  But  whatever  time  any  predetermined  construc- 
tion program  can  be  shortened  the  corresponding  operating 
revenue  can  be  counted  as  clear  gain." 

Of  these  gains  the  first  one  is  the  least  (.angible  and  is  not 
I       determinable  in  a  definite  way  for  the  purposes  of  this  dis- 
cussion.    Each  case  will  be  a  law  unto  itself  in  this  respect. 
It  Is  real,  however,  and  should  not  be  regarded  purely  as  a 
theoretical   advantage. 

The  second  gain  is  tangible  and  susceptible  of  accurate  de- 
termination, e.  g.,  a  construction  program  requiring  normally 
two  years  for  completion  and  utilizing  6  per  cent  money 
would  save  In  Interest  about  3  per  cent  on  the  construction 
cost  If  the  construction  program  could  be  shortened  to  one 
year. 

The  third  sain  from  operating  revenue  is  the  most  tangible 
.ipd  usually  the  largest  in  amount. 

Examples  of  Savlnci  Effected  by  Shortening  Construction 
Period. — A  gre-it  city  office  building  is  p'annpd  to  cost  $10.- 
Oiio.noo.  The  real  estate?  may  co-t  -$2,000  Oi'O,  clearing  the 
■^ite  $500,000,  the  structure  JT.afin.noo.  The  bulbling  may 
hHve  600,000  sq.  ft.  of  office  space  rentable  as  ■^oon  as  com- 
I)lfted  at  $2.50  per  square  foot  per  year.  The  money  for  the 
investment  may  be  worth  6  per  cent  Interest  and  a  normal 
period  for  preparation  of  plans  and  completion  of  construc- 
tion may  be  two  years.  If  the  work  can  be  done  in  l.S  months 
there  will  be  a  gain  as  lollows: 
'  ■  irrf  Int:   charcr-   for  rjal   cHt.-ite.  cloarlr.B.   etc..   12.500,000— 

^'  rr'inTh'.-  .-^t  r.*^    ppr  arnum    5  TS.OOd 

l;:'.  '      T    ,.    .  . n-'i  M.  Hon   fund — 

=  :.'■• ,t  >4   years    112.500 

< 'pt-ritiii^^   rt-Vfiiui* — 

ROCOOO  sq.  ft.  at  J2.50  per  year  for  .six  months  760.000 

Gross  gain    I9'»7  ROn 

Lo.ss  operatlnK  ezpensea   260,000 

NVt  gain    ffill7.5no 

Of  course,  It  must  be  recognized  that  no  saving  under  Item 
1  can  be  counted  on  real  estate  purchases  which  must  be 
inpde  years  in  advance  and  held  until  the  propitious  time  for 
building.  Also  if  any  actual  gain  in  rentals  Is  to  be  realized 
tin'p  gained  or  offico  buildings  must  bring  completion  at  the 
local  moving  time.  In  New  York,  for  example,  the  financial 
district  moves  on  May  1st,  the  dry  goods  district  moves  on 

'.Abstract  of  an  Aldred  Tyecture  pre.sented  before  the  Department 
of  EnKlnccrinpT  at  Johns  Hopkins  Unlvf-rslty. 


February  Ist.  and  the  apartment-house  district  moves  on  Oc- 
tober 1st.  Leases  must.  l;i  ordinary  times,  be  made  for  those 
dntes,  and  speed  to  complete  much  prior  tu  them  may  not  bo 
jUKtiried. 

-Vguin  we  may  look  Into  the  case  of  a  steam  power  btutlon 
to  be  built  to  supply  a  growing  loud  and  to  replace  less  efn- 
cient  capacity  In  older  plants.  The  capacity  of  the  new  plant 
n.ay  be  50,000  kw..  itx  cost  estlmuted  at  16,000,000.  Its  an- 
nual output  may  be  2-IO.iiii0.000  kw.h.  per  year,  of  which  100.- 
1)00,000  kw.h.  may  be  load  taken  off  the  older  machinery  at  a 
net  saving  in  generating  cost  of  threequarterh  of  a  mill  per 
kw.h.  and  the  balance  may  represent  the  growth  in  load  sold 
at  a  net  profit  to  tho  station  of  ''i  ct.  per  kilowatt  hour.  The 
time  for  preparing  plans  and  building  such  u  station,  under 
ordinary  routine,  might  ue  24  months.  If  ihi^  time  from  tho 
date  c>f  the  appropriation  of  inoiiey  can  be  reduced  to  15 
months  the  savings  may  be  considered  a.s  follows: 

I'arrylnit  iluirKr  <>ii   rt-nl  ismte,  fninc-lilni-H.  i-tc IntnnKlblo 

Int.  r. -St   on  coiiHtrui'Ilon    funtlfi — 

Jrt.noo.nno  nt  ««!.  for  <V4  months  $135,000 

rii'iliu'doii  In  nine  months— 

:r,.ono,nci    kw-h.   K    mlllB 66,260 

106.000.0011   kw-h.     S  mills 52r,  000 

Total   Kiiln    r  10,260 

The  Instances  cited  are  hypothetical,  but  the  points  illus- 
trated could.  If  necessary,  be  brought  out  much  more  strongly 
by  citing  actual  cases  of  power  plants.'  Industrial  plants, 
warehouses,  stores,  hotels,  etc..  where  the  savings  could  have 
been  as  grsat  as  in  the  e\amples. 

It  may  be  admitted,  to  eliminate  argument,  that  rush  work 
costs  more  than  work  carried  on  more  deliberately.  There 
is.  of  course,  some  rate  of  speed  on  every  Job  which  marks 
the  limit  of  rational  cost,  but  that  rate  Is  usually  much 
higher  than  people  Imagine,  and  such  losses  as  do  occur 
legitimately  are  largely  offset  by  reduced  costs  of  the  over- 
head and  supervisory  items  of  expense.  There  are  many 
elements  which  enter  Into  the  costs,  and  frequently  tho 
tendency   Is  to  load   tho  sins  of  all   upon   the  sp(?ed   element. 

Co-ordination  Essential  to  Rapid  Construction  Progress. 
-One  of  the  most  Important  elements  in  any  construction 
program  Is  that  of  co-ordinating  the  various  portions  to  give 
logical  progress  without  breaks  in  the  continuity  of  opera- 
tion or  undue  Interference  by  the  later  Items  of  the  work 
with  earlier  ones.  This  implies  control  from  start  to  finish 
of  the  supply  of  material  and  equipment  to  be  built  Into 
the  structures  and  of  the  labor  and  equipment  necessary 
for  the  construction  work  at  Its  various  stages.  The  old- 
fashioned  axiom  of  "a  place  for  everything  and  everything 
in  Its  place"  I'l  as  good  a  general  statement  of  the  ideal  as 
any  other.  Xow  all  of  the  elenifnts  tend  to  go  astray  under 
any  kind  of  speed  programs,  but  they  are  more  diflicult  to 
control  under  fast  schedules  than   under  slow  ones. 

Every  city  dweller  knows  the  confusion  and  delay  which 
fellows  an  interruption  to  tralllc  at  a  busy  street  intersec- 
tion. The  same  kind  of  confusion  follows  a  break  lu  a 
stream  of  production  by  tho  displacement  of  any  of  Its  ele- 
ments. On  ounstriictioii  work  inch  a  displacement  might 
be  the  failure  of  gravel,  sand  or  cement  to  arrive  for  the 
concrete  gang;  or  the  breakdown  of  a  derrick  or  industrial 
railway;  or  the  necessity  to  unload  and  store  machinery 
which  arrives  ahead  of  Its  proper  sequence  and  before  a  place 
Is  ready  for  it.  The  gangs  immediately  concerned  are 
thrown  out  of  step,  so  to  speak,  and  their  discomfiture  af- 
fects contiguous  gangs,  frequently  extending  over  the  en- 
tire Job. 

In  manufacturing  establishments  which  turn  out  the  same 
or  similar  products  day  after  day  there  Is  an  opportunity  to 
control  the  flow  of  materials  to  a  high  degree.  There  Is 
also  a  perfect  opportunity  to  train  workers  in  a  repetition 
of  the  same  task  under  Identical  conditions.  This  oppor- 
tunity rarely  exists  to  such  a  degree  In  construction  work. 
Each  Job  Is  a  new  problem,  and  In  the  main  the  personnel 
of  the  workers  will  change  from  job  to  job  and  on  the  same 
job.  Notwithstanding  such  disadvantages,  many  opportuni- 
ties exist  for  control  and  sound  methods  of  procedure  can 
be  perpetuated  and  passed  on  from  job  to  job  by  retaining 
as  permanent  associates  the  men  who  carry  the  principal 
engineering   and    construction    responsibilities. 

In  discussing,  therefore,  the  so-called  excess  cost  of  fast 
work  a  clear  distinction  should  be  drawn  between  failure 
to  co-ordinate  work  properly  as  distinguished  from  the  coat 
of  speed.     "Failure  to  co-ordinate"  not  covered  by  failures 
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due  to  causes  beyond  control,  becomes  poor  management.  upon  ability  to  select  a  contractor  who  can  beat  customary 
"Cost  of  speed"  should  be  clearly  foreseen  and  understood  records  or  upon  ability  to  get  together  a  new  organization 
as  a  price  payable  tor  quicker  results.  It  may  be  due  to  which  can  do  it.  The  latter  alternative  has  been  tried  so 
premiums  for  expedited  manufacture  of  material  or  to  higher  frequently,  without  success,  that  the  effort  is  fairly  well 
wages  for  overtime:  or  for  night  work;  or  for  quick  deliver-  established  as  risky  business.  The  former  alternative  has 
ies  of  materials  by  unusual  methods  of  transportation  such  more  promise  of  success,  but  is  still  a  questionable  device, 
as  trucks  instead  of  railroads:  or  to  the  use  of  higher-priced  quite  as  likely  to  bring  (HsapiJointraent  a.s  satisfaction, 
products  available  at  once  in  lieu  of  waiting  for  routine  de-  Comparison  of  Fixed  Price  and  Cost  Plus  Contracts. — The 
liveries  of  lower-priced  materials.  There  is  a  legitimate  real  opportunity  to  gain  time  lies  in  the  sinmltaneous  de- 
cost  for  speed,  but  the  desire  for  speed  should  not  be  made  velopment  of  plans  along  with  progress  in  construction.  Let 
a  cloak  for  all  the  vagaries  and  misfortunes  of  the  job.  us    illustrate    by   an    example    and    set    up    a   comparison   of 

There  may  be  many  rtasons  for  rush  work  on  engineering  times  under  each  of  two  methods, 

enterprises  aside  from  the  savings  or  gains  involved  in  the  The  example  cited  will  be  that  of  a  manufacturing  plant 

construction  program.     A  steel  mill,  recently  completed,  es-  on  a  new  site  opening  up  for  the  industry  a  new  section  of 

tlmates   its  profits   in   the  present   market  for  the  first  nine  the  country.     The  owner  knows  the  profits  of  his  business 

months  of  operation  as  sufficient  to  pay  the  cost  of  the  mill.  and   judges  the  locality  to  be  favorable  as  to  raw  material, 

What   would  be  the  value  of  rapid  construction  under  such  factory  workers  and  markets  for  the  manufactured  product, 

conditions,  particularly  if  the  end  of  the  nine  months  period  He  decides  to  proceed.     His  new  plant  will  consist   of  sep- 

promised  a  falling  market  on  that  class  of  products?  arate    buildings — power    stations,    office    building,    m.iin    fac- 

A  steamship  company  may  be  in  urgent  need  of  new  termi-  tory  building,  storage  sheds  and  buildings  for  raw  material, 

nals   and   warehouses  to  expedite  sailings  or   to  Insure  per-  storage    for    manufactured    products,    trackage,    roads,    pave- 

formance    on    contracts    on    highly    advantageous    business.  ments   and  housing  facilities   for  workmen.    The  owner  has 

The  value  of  speed  in  construction  can  hardly  be  measured  no  careful  estimate  of  the  cost,  but  he  knows  in  a  general 

In    such    cases.      Dnring   191!>    a    certain    steamer    making    a  way    what    similar     facilities     have     cost,     and     he     judges 

round   trip  to  the   Caribbean   about   every   eight   weeks   car-  that   it  will   require  an  outlay  of  $.3,000,000  and  that  his  net 

ried    2,000    tons   of   freight    each    way    at    any   average    rate  operatir.g  income  from  the  plant  will  be  $.50,000  per  month. 

of  $12.50  per  ton,  and  her  passenger  list  brought  In  $2.i,000  it    must    be    practically    all    finished     before     operation    can 

per  round  trip.     Thus  her  revenue  earning  capacity  was  not  begin. 

far   from    $7.i,000   per   round   trip,   or   about    $1,500    per   day.  The  owner  requires: 

of  which  about  one-half  was  clear  gain.     This  boat  was  old,  a   careful   estimate   of  cost   ha.sed   upon   sketch   plans   and 

slow  and  expensive  to  operate,  but  she  lost  three  '.seeks  on  inspection  of  the  site. 

ever\-   round    trip   due   to  crowded   conditions   at   New   York  Detail  plans  for  construction, 

terminals.     Thus  she  lost  in  that  year  a  total  of  15  weeks.  Construction  of  the  plant. 

or  nearly  two  round  trips  If  she  were  one  of  a  fleet  of  10  Let  us  assume  that  his  own  organization  is  busy  and  that 
boats  it  is  plain  that  speed  in  constructing  terminal  facilities  he  recognizes  the  advantages  of  employing  specialists  for 
would  have  been  worth  a  fabulous  price  to  the  owners.  special  purposes.  He  knows  competent  engineers  and  con- 
Method  of  Initiating  Construction, — The  routine  method  of  tractors.  He  has  many  methods  of  procedure  open,  but 
initiating    construction    on    a    new    facility    is    somewhat    as  one  of  two  is  commonly  used. 

follows:  Let  us  designate  as   Method  No.   1  the  method  known  as 

Preliminary  engineering  studies   are  made  as  a  basis  for  fixed  price  contract.    Under  it  the  owner  has  all  plans  pre- 

estimates  of  cost  and  for  the  necessary  decisions  as  to  final  pared  and  approved,  after  which  contracts  are  let  upon  the 

layout.  plans  as  prepared.     Let  us   designate  as   Method   No.   2  the 

Complete  engineering  plans  are  prepared.  method   of   carrying   on    the    development   of   plans    as    the 

Tenders  for  the  work  are  invited  from  contractors.  progress  of  construction  work  requires  them.     The  following 

Contractors'    proposals    are    received    and    examined,    fre-  'abiilation  will  show  a  comparison  of  the  time  elements  en- 

quently  resulting  in  changes  in  plan  to  meet  necessary  ecoTi-  tering  into  various   phases  of  this  w'ork  under   a   relatively 

omies  or  to  incorporate  expanding  ideas  as  to  requirements.  high-speed   program   in   the  two   cases: 

These   changes    mav    make    it   necessary    to    resubmit    the  Elapsod  time  from  the  date  on  which 

•     ,                   ...  owner  Kivcs  authority  to  proceed. 

plans   to  contractors   for  new  bids.  jrethodNo.  l.           Method  Xo.  2. 

The  contract  or  contracts  are  let  under  plans  and  specifi-  Items.                          Time        Accum.      Time      Aecura. 

,  ,   ,               .          ,               1        .         .              c               «  »„j.  required,  tot  1  time,  required,  tot  I  time, 

cations    which    rcq\iire    the    contractor    to    perform    certain  Weeks.      Weeks.      Weeks.      Weeks 

definite  tasks  at  fixed  nrices  and  in  fixed  times.  K?timato  of  cost   2  2  2  2 

r.,^,      .     ^L      ..        t.  1  .1      .  ,    .1.  1  !  ['reparation   of  plans    12  11         Nntimeioss 

This  is  the  time-honored   methou,  and  the  only  cne  in   a       Reque.st  for  bids    2  16 

eeneral  wav  open  to  public  officials  to  carry  on  their  work,  ronsiderations  of  proposals..        2              IS               2               A 

"..,",  ....  .  ,.  .1   ,.<  Sisnature  of  contracts   2  20 

For  this  class   of  work  it   is   perhaps   as   generally   suitable       con.'Jtruction    5n  7(1  50  54 

as  anv  other  plan,  and   irrespective  of  suitability,   it   is  the  The  result  will  be  the  following  gains: 

'Plan  which  must  usually  be  followed  until  statutory  require-       '-%%^^^,-, 'TrT't'or^  monThs  $  .30.000 

m^nts  to  that  effect  are  changed.  Operating  revenue 

The    most    significant   date   in   a   construction  program   is  ?50,000  per  month  for  4  months  ■  200.000 

the  date  when  construction  work  actually  begins,  for  It  marks  Total     $230,000 

th"  start  from  which  all  procedure  must  be  laid  down.  The  indication  of  16  weeks'  gain  is  not  fictitious,  for  no 
I'nder  the  older  method  of  contracting  construction  work  time  need  be  lost  waiting  for  plans  after  the  decision  to 
the  start  cannot  be  safely  made  until  the  contractor  is  se-  proceed  is  reached  except  that  necessary  to  select  a  con- 
curelv  tied  In  a  binding  contract  based  upon  a  complete  set  tractor.  Neither  does  the  gain  imply  undue  haste  on  plans 
of  plans  and  specifications  covering  the  generalities  and  or  on  construction.  It  does  imply  careful  co-ordination, 
the  details  of  the  work.  Thus  under  this  method  the  time  which  in  turn  implies  experienced  and  capable  men.  There 
to  prnd'icp  the  needed  facility  divides  itself  normally  into  will  be  no  spare  time  for  experiments  or  to  break  in  new 
tvf.  ii.riods,  namely,  the  period  of  design  and  the  period  of  men.  If  a  contractor  can  be  had  who  can  also  prepare  the 
crir-:tr"i  lion,  each  of  which  for  proper  execution  requires  a  plans  there  will  be  that  additional  concentration  of  respon- 
reasonable  amount  of  time  a^ri  neither  of  which  can  be  sibility  which  Is  desirable.  Necessarily  such  a  program 
cut  much  below  a  nflonnl  mi'iimiim  without  paying  some  must  be  carried  on  under  some  "cost  plus"  form  of  con- 
penalty  which  may  be  too  serious  to  contemplate.  A  fre-  tract,  which  implies  that  the  owner  and  his  organization 
quent  penalty  of  such  attempts  to  reduce  the  time  factor  will  co-operate  in  every  possible  way  to  expedite  the  work. 
!=<  failure  to  accomplish  the  end  sought  after  paying  a  long  Once  the  contractor  is  selected  he  can  begin  at  once  to 
price  to  get  It.  The  construction  end  Is,  perhaps,  more  re-  move  his  outfit  to  the  jot),  to  make  provisions  for  bunk 
sponsive  to  rush  methods  than  the  design,  but  even  on  that  houses  and  commissary,  if  needed,  to  place  contracts  for 
end  of  the  work  there  will  be  some  factor  which  will  present  construction  equipment,  material  and  supplies,  to  lay  out 
an  irroducible  minimum  which  fixes  the  lencth  of  the  job  roads,  build  tracks,  shops,  warehouses  and  sheds,  and  In 
from  the  date  when  construction  starts.  general   to   get  ready   for  the   actual   erection   of  structures. 

Now,  any  claim  of  savings   based   upon   unusual   speed   in  Working  plans   of  the   plant   to   be   built  are  not  necessary 

the  construction  end  alcne   must   depend   for  Its   realization  at  this  stage. 
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By  the  lime  the  construction  force  Is  ready  for  founda- 
tion plans  the  plans  can  be  ready,  and  thereafter — step  by 
Btep — as  the  work  advances  the  plans  for  further  work  can 
come  out  ahead  of  the  construction  need.  On  such  a  pro- 
gram plans  will  not  be  fully  complete  much  ahead  of  the 
date  of  operation  of  the  plant.  Close  coordination  between 
designers  and  constructors  must  be  muintained  to  preserve 
an  orderly  and  logical  progress  without  breaks  in  the  con- 
tinuity. 

Basis  of  Overall  Supervision.— From  the  standpoint  of 
'.  erall  supervision  there  are  four  Uocuraents  which  In  my 
idgment  give  the  essentials. 

The  first  Is  the  otHcial  estimate  of  cost..  This  should  be 
.11  the  owner's  hands  in  some  form  from  the  start  of  the  Job. 
It  should  be  accurate  and  include  all  Items  enteriiii;  Into  the 
M)rk.  It  should  be  under  constant  study  and  revision,  ex- 
.  inding  In  detail  as  the  plans  progress  and  orders  for  ma- 
terial and  equipment  are  placed  and  costs  become  estab- 
lished. The  last  otnciai  estimate  turnished  when  the  Job  is 
done  shi>uld  be  a  fairly  complete  statement  of  the  actual 
cost  of  the  work. 

The  serial  document  is  the  progress  sheet. 

The  third  document  is  the  working  schedule.  It  serves 
two  purposes.  In  the  llrst  place  it  should  be  made  up  for 
any  particular  job  from  bogey  sheets,  which  curry  the  name 
of  every   kind  of  Item  entering  into  that  kind  of  Job.     This 

•  Tves  as  a  reminder  to  the  compiler  and  insures  measurably 
u-ainst  omissions  of  sufficient  consequence  to  break  up 
ragress.  In  the  second  place,  its  principal  function  Is  to 
^ign  definite  responsibility  for  performance  on  every  item 
ntering  into  the  work.  By  following  it  up  from  time  to 
:'.i\e    with    the   necessary   revisions   a   production   clerk   can 

ill  attention  to  lagging  Items  and  make  such  revision  as 

ay   be  required 

The  fourth  document  is  the  organization  chart  for  the 
job.  This  will  indicate  at  any  time  the  general  scope  of  the 
work  as  of  that  date  and  the  changing  assignments  will  in- 
dicate to  a  practiced  eye  the  progress  of  the  Job. 

These  four  documents  are  the  basis  of  overall  supervision. 
When  such  a  job  is  secured  the  first  thing  done  Is  to  assign 
the  principal  men  to  the  various  ta.<?ks  involved.  A  general 
conference  on  requirements  gives  each  principal  man  the 
cue  as  to  how  to  proceed.  One  man  is  made  sponsor  for 
the  engineering  end,  and  to  him  falls  the  task  of  laying  out 
the  production  schedule  for  plans,  of  keeping  in  touch  with 
all  phases  of  the  design  and  taking  such  steps  as  may  be 
necessary  to  bring  up  lagging  sections,  to  straighten  out 
conflicts  and  in  general  to  keep  the  development  of  the  de- 
sign end  in  logical  order.  Another  man  goes  to  the  field 
with  full  authority  as  construction  superintendent  and  takes 
up  the  preliminary  tasks  connected  with  his  ofhce  work, 
engineering  layouts,  construction  equipment,  transportation, 
labor,  accommodations  for  workmen,  sanitary  requirements, 
police  regulations,  flood  protection,  and  the  thousand  and 
ne  details  which   enter  into  such   work.    Responsibility  for 

irchases  must  be  located  and  clearly  understood.  It  is  a 
;jn  of  bad  luck  to  come  to  the  day  to  begin  to  build  con- 
rete  forms  and   find,  for  example,  that  no  one   has  bought 

re  for  wiring  them,  and  that  there  is  none  to  be  had  for 

o  weeks.  Purchases  must  be  expedited,  failure  to  per- 
•rm    must   be   forestalled,  shifts  and  expedients  must  be  in- 

nted  to  get  out  of  tight  holes,  and  all  the  time  the  plan 

•  r  the  future  must  be  closely  studied.  Somehow  or  other 
uman  affairs  appear  never  to  run  ahead  of  schedule  except 
1  the  destructive  side.  I  have  never  known  a  construcitve 
Tort   to   start   sponUneously  or  to  keep   going  at   schedule 

rates  unless  it  Is  pushed  vigorously  all  the  time. 
"Engineering  construction  is  a  business  which  Is  best  done 
.    those  who  give  it  study  and  long  practice.     Because  no 
o  Jobs   are   ever  exactly   alike,   it   calls   for  constant   and 
tive   ingenuity  and   energy.     Since   many   of   its   problems 
■luire    only    common    sense    and    executive    ability,    many 
ople   assume    that   the    technical    side    is    of   small    conse- 
quence  and   plunge   into  it  to   the   detrlmf-nt   of   themselves 
and  all  their  clients.    Like  every  other  bi-iii.-ss  In  the  world, 
it  is  handled  best  by  those  who  work  per?i<tently  and  capa- 
bly s.t  it.  and  keep  an  experienced,  competent  force  in  the 
organization. 


Coinputinji    Reinforcing    Steel    in 
Dams  and  Retaininj^  Walls 

I'l'ifxi  Ukiiiui;  »i  iUitii>  mill  ii'(.iiiiiiik  uailn  1a  tiicilitated 
by  making  direct  use  of  expressions  not  only  for  the  n»axl- 
nnim  anrl  minimum  .-^tresses  on  any  selected  horizontal  joint, 
but  also  for  the  point  of  zero  normal  stress  and  for  the 
total  tension  in  the  reinforcing  steel  on  the  tension  face. 
Methods  of  deriving  these  expressions,  somewhat  diflferent 
frou\  those  usually  employed,  ore  described  by  Mr  W. 
Caven  Taylor  of  the  Winnipeg  River  Power  Co,  Ltd.,  Win- 
nipeg, Man  ,  in  a  recent  Issue  of  the  Canadian  Engineer. 
The  niothods  follow: 

Let  the  force  W  act  at  right  angles  to  the  plane  or  joint 
AU,  and  at  distance  z  from  Uie  center,  as  shown  in  Fig.  1 
(.Vt.  If  the  force  were  centrally  applied,  and  the  surface 
were  one  unit  long,  there  would  bo  a,  uniformly  distributed 
stress  over  the  whole  surface  of 

p=W/I. 
Hut  since  the  load  W  Is  eccentric,  the  stress  will  be  inlensl- 
tied   at   A.   and   may   be   represented   as   AC  =:  p,.     .\t    II   the 
stress  will  be  smaller  and  may  be  represented  by  BE  =  p,,. 
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Fig.    1 — Extern.il   .ind    Internal    Forces   Where   Resultant    Lies   In   or 
Outside  of  Joint. 

Now  the  total  upward  force  F  reacting  against  W  is  rep- 
resented by  the  area  of  the  trapezoid  ACEB  and  the  line 
of  action  of  this  force  F  will  pass  through  the  center  of 
gravity  of  ACEB.  To  equate  the  moment  which  this  reacting 
force  produces  to  the  moment  which  the  force  W  produces, 
it  is  advantageous  to  take  moments  about  the  center  of 
gravity  of  the  triangle  CDE.  By  so  doing  the  moment  of 
the  area  ACEB  (which  really  represents  F)  may  be  set 
down  as  the  moment  of  Uie  area  ACDB,  since  the  moment 
of  the  triangle  CDE  about  Its  own  center  of  gravity  li  zero. 
But  the  area  ACDB  =  p,l.  and  Us  moment  about  the  center 
of  gravity  of  the  triangle  CDE  is  p,lXl/6.     Hence 

W  X  (1/6  -f  z)  =  F  X  1/6  =  p,I  X  1/C, 
and  simplifying, 

p,  =  W(l  +  6z/)/l  ..(1). 

Similarly. 

p„  =  W(l  — Gz/1)/I  (2). 

These  two  stresses,  p,  and  Pi„  represent  the  maximum  and 
the  minimum  stre«ises  on  the  plane  AB,  or  on  the  masonry 
Joint  represented  by  AB. 

If  the  resultant  W  of  the  external  forces  falls  outside 
the  plane  AB.  as  shown  in  Fig.  KB),  tlien  p„  becomes 
negative.  The  position  of  the  neutral  point  C  may  be  found 
from  the  geometrical  relation. 

AC/AB  =  p,/    -IP, -f  p„(— 1)  1-. 
But  since  AB  =  1, 

AC  =r  p,I/(p,  —  p„)     (3). 

The  forces  acting  on  AC.  Fig.  KB),  are  represented  by 
the  area  of  the  triangle  ACD,  or  by  their  resultant  F,,  act- 
ing through  the  center  of  gravity  'iAC  from  A.     The  react- 
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ing  or  internal  forces  operating  on  AC  and  CB  together  hold 
in  aquilibriiim  the  external  forces,  and  the  moment  of  the 
Internal  forces  equals  the  moment  of  these  external  forces. 
The  resultant  internal  force  on  CB.  that  is  F,.  acting  throu.gh 
any  desired  point  on  CB.  such  as  the  selected  position  of 
the  reinforcing  steel,  may  be  found  by  taking  moments  about 
the  center  of  gravity  of  ACD.  Doing  this, 
\\-d  =  F,a 
and  F,  =  Wd.'a. 

If  b  is  the  depth  of  the  steel  from  the  surface,  then 
a=l  — AC  3-  b  and  d  =7.  —  1/2  +  Ac/3.  By  substituting 
In  the  equation  F,  =  Wd/a, 

F,  =  \V(z  — 1,2  +  AC/3)/(l  — AC/3— b) (4) 

But   from    (3t    AC/3  =  p,l/3(p,  —  p„).  from- (1)    p,  =  W/l  + 
CWz  1".  and  from   (2),  p„  =  W/1  —  CVVz/l-.  Substituting  these 
values  in   ( 4 1  and  simplifying,  we  have  as  the  relation,  giv- 
ing F,  the  required  tension  in  the  steel, 
F.  =  \Y(Cz  — U'  6z(5I  — Gb)  —  1". 

Knowing  the  .<!afe  tensile  stress  for  the  steel,  the  required 
area  is  readily  computed. 


August  Building  Operations 

Building  operations  during  the  month  of  August  showed  a 
-slight  increase  over  July,  according  to  statistics  compiled 
by  the  F.  W.  Dodge  Co.  Contracts  awarded  during  August 
in  the  25  stated  comprising  the  northeastern  quarter  of  the 
country  amounted  to  $205,051,000,  as  against  $204,398,000 
for  July.  WTiile  this  increase  is  not  sufficient  in  itself  to 
indicate  an  upward  trend  in  construction  activity,  there  are 
other  factors  which  encourage  the  belief  that  the  temporary 
slump  is  nearly  over.  The  amount  of  contemplated  work 
reported  in  August  was  $357,510,000,  compared  with  $334.- 
.141.000  for  July.  This  increase,  in  view  of  the  enormous 
pressing  demand  for  buildings  of  various  classes,  gives  some 
indication  of  reawakened  interest  in  carrying  out  the  year's 
building  program.  An  idea  of  the  amount  of  deferred  con- 
struction at  present  may  be  gained  from  the  figures  on  con- 
templated projects  reported  by  the  F.  W.  Dodge  Co.  for  the 
first  eight  months  of  the  year,  which  have  reached  the  sum 
of  $3,101,451,000.  Normally  the  amount  of  contracts  awarded 
during  the  same  period  would  amount  to  about  two-thirds 
of  the  amount  of  work  projected.  Consequently,  to  preserve 
the    normal    proportion,    contracts    aw-arded     for     the     eight 


Methods  for  Strengthening  Old 
Wooden  Truss  Bridges 

Useful  suggestions,  based  on  experiences  in  British  Colum- 
bia, for  strengthening  old  timber  bridges,  were  given  by 
Mr.  T.  Kilpatrick.  Provincial  Bridge  Inspector,  in  a  paper 
presented  last  spring  at  the  convention  of  the  District  Engi- 
neers of  the  Province. 

Figure  1  shows  a  method  for  temporarily  strengthening 
a  bottom  chord  with  three  sets  of  two  rods  each.     Old  truss 


1 — Method    for    Temporarily    Supporting     Bottom    Chord    with 
Rods. 

rods  can  be  utilized  for  this  purpose.  These  can  be  put  in 
quickly  and  will  add  much  support  until  the  necessary  men 
and  material  are  available  to  put  in  a  more  permanent 
method  of  strengthening. 

Figure  2  shows  an  effective  method  of  strengthening  bot- 
tom chords  by  reinforcing  them  with  extra  leaves  on  the 
sides.  This  plan  shows  a  usual  method  of  putting  a  rein- 
forcing leaf  on  the  outside  and  an  extra  clamp  on  any  joint 
of  the  inside  leaf  that  may  have  weakened.  By  this  method 
the  outside  leaf  can  be  put  on  with  thick  keys  without  in- 
tei^eriiig  in  any  way  with  the  bolts  or  rods  of  the  old  chord, 
except  that  it  may  be  necessary  to  cut  off  the  ends  of  some 
extra  long  chord  bolts,  and  in  some  instances  it  may  be 
found  necessary  to  shorten  some  of  the  lateral  braces  to 
allow  the  extra  inside  clamps  to  be  put  on.  If  necessary, 
an  extra  leaf  may  be  put  on  the  inside,  but  this  requires 
much   more  labor,   necessitating  a   temporarj-   system   of  lat- 
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Fig.   2 — Method   for   Strengthening    Bottom    Chord   with    Leaves. 


months  should  amount  to  about  $2,400,000,000  whereas  the 
actual  amount  is  $1,952,528,000,  leaving  a  deficit  of  jtbout 
$450,000,000  worth  of  construction.  Contracts  awarded  in 
the  first  eight  months  of  1920.  amounting  to  $1,952,528,000, 
compare  most  favorably  with  the  amount  for  the  same  period 
in  1919,  which  was  $1,590,314,000.  The  indications  for  the 
remainder  of  the  year,  according  to  the  F.  W.  Dodge  Co.,  are 
that  succeeding  months  will  show  greater  activity  than  has 
been  In  evidence  during  the  summer  months. 


August  Fabricating  Shops  Contracts.— The  records  of  the 
Bridge  Builders  k  Structural  Society,  from  reports  collected 
by  its  Secretary,  show  that  during  the  month  of  August,  1920. 
72.200  tons  of  fabricated  structural  steel  were  contracted  for 
throughout  the  United  States,  equivalent  to  40  per  cent  of 
the  entire  capacity  of  the  bridge  and  structural  shops  of  the 
country. 


eral  bracing  and  the  shortening  of  the  old  braces.     When 
doing  this  work  care  should  be  exercised  in  cutting  the  key 
seats  in  the  old  chord   as   far  as  possible   from  the   clampsj 
or  packing  of  the  old  chord,  and  in  the  direction  of  the  trestlfl 
stress. 

Another  method  of  putting  on  extra  leaves  is  to  frami 
them  similarly  to  the  leaves  in  the  old  chord,  putting  thq 
keys  directly  opposite  the  old  keys  and  clamps  and  repla 
ing  the  old  chord  bolts  and  lateral  rods  with  larger  ones," 
This  method  will  much  increase  the  expense,  and  would 
not  be  suitable  for  old  bridges  with  wooden  clamps  and 
packing,  for  where  these  are  tlie  chords  are  badly  decayed, 
in  most  instances  only  a  shell  of  good  wood  on  the  outside 
being  left,  and  under  these  conditions  it  would  be  unwise 
to   further   weaken   it  by   cutting  away   the   outside   surface. 

A  system   of   castings,  bolts   and  rods   can   be  UHed   to  di- 
rectly connect  a  broken  center  leaf  in  a  bottom  chord.   When 
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the  bie;'.k  occurs  about  the  center  of  the  panel  four  of  the 
small  castings  with  the  necessary  bolts  and  rods  may  be 
used,  but  when  the  break  occurs  near  thf  augle  block  It 
will  be  necessary  to  use  two  of  the  larger  castings  on  the 
top  side  to  allow  room  for  the  connectins  rod  to  pass  over 
the  angle  block.  By  either  method,  for  a  thorough  span,  it 
will  be  necessary  to  notch  the  floor  joists  over  the  top  rod. 
This  will  weaken  the  joists  somewhat  and  It  may  be  found 
poces.sary  to  put  in  extra  ones. 

Figure  3  shows  a  method  of  strengthenins   the  lower  end 


S^-.- 


Fig. 


-Method  of   Strengthening    Lower   End   of   Incllneed   Post  and 
Bottom   Chord   of   King   and   Queen   Trusses. 

Of  inclined  post  and  bottom  chord  of  king  and  queen  trusses. 
This  is  a  cheap  and  efficient  method  of  strengthening  the 
ends  of  these  trusses  where  they  invariably  give  way  through 
decay.  The  foot  of  this  additional  post  may  be  framed  into 
one  or  two  notches  in  the  chord  to  suit  conditions.  If  these 
are  flobr  joists  on  the  chord  the  ends  of  one  or  two  of  these 
will  have  to  be  cut  off  at  the  inside  of  the  chord  and  the  end 
supported   by  a  piece  bolted   to  the  chord. 

A  method  of  supporting  temporarily  the  upper  end  of  a 
Klin   brace  when   the  angle  block   is  completely  crushed   is 

•jwn   in   Fig.   4.     One  of  these   was  put   in   at   the  top  end 
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I — Method  of  Temporarily  Supporting  Main   Brace  Wh'in  Angle 
Block   Is  Crushed. 

Of  the  second  set  of  main  braces  of  a  100-ft.  span  that  had 
crushed  2  in.  into  a  rotten  angle  block.  This  was  done 
before  high  water  this  year  and  the  bridge  Is  still  carrjing 
'ralflr. 


Medium    Size    Office    Buildings    Bring    Greater    Returns.     In 
;'    recent   address   before   the   National   .Association   of  Build- 
ing Owners  on  comparative  investment  values  of  oflice  build- 
ir.gs,  Mr.   Edward  S.  Jewell,  of  Omaha,  recommended   build- 
ings of  medium   height   to   prospective   investors.     His   prin- 
fipal    reasons    were:      Fewer    elevators,   thus    less    waste   of 
!':ice.      Lower   buildings    reduce    fire    risk,    promote    healthy 
nditions    and    prevent    congestion.      They    are    easily    dis- 
ised   of  for  good   prices,   while  the   large  ones  attract  few 
yers.     A   small   building   can   be   constructed   for   the   cost 
■    basements    and   sub-basements,   elevators   and   shafLs   and 
her  features  of  large  buildings.     A  small  building  can   be 
ivmodeled    for   a    wholesale    building    In    case    the    retail    or 
financial  district  moves  away  from  the  chosen  site  in  a  few 
years. 


The  Contractor  ami  the  Architect* 

By   C.    lil.AKi-J  JAlKSON. 

ITfsldrni    of    the    Jacksoi.- 1^-wis    lo  .    LtJ.,    (i.iiorul    Conln.cluiB. 
Toronto;    I>r<.-iil'UnI,   T.noino    BuilJrrs'    Kxclmng.-,    luo. 

Contracting  and  methods  of  luuidlinn  contracts  have  been 
chuiigiUK  rapidly  lu  reitut  yoars.  The  contractor  of  20 
years  ago  was,  genenilly  speukliis.  a  companiiively  rough 
tyiie  of  individual,  whose  business  ablUiy  was  measured  by 
the  forcefulness.  fluency  luid  luridness  of  his  language,  who 
was  out  to  make  uU  that  he  could  and  to  whom  chaructor 
and  reputation  wore  negligible  quantities.  Today  the  mod- 
ern, successful  contractor  has  a  reputation  to  maintain:  a 
reputation  for  good  workmanship,  for  Integrity,  for  iiuick. 
eltlclent  service — a  reputation  which  means  everything  to 
him  and  to  the  growth  of  his  business.  Just  as  the  architect's 
reputation  moans  everything  to  him  in  his  profession.  The 
ihaiige  Is  one  wlilch  I  know  the  architect  himself  Is  glad  to 
note. 

When  steel  buildings  came  into  use  requiring  engineering 
ability  together  with  the  necessity  of  putting  up  a  structure 
In  a  qlven  lime.  It  brought  with  it  an  entirely  different  type 
of  contractor,  a  person  whose  qualillcation  for  success,  be- 
sides having  a  practical  knowledge  of  building  construction, 
was   organization   ability   as   well   as   engineering   training. 

I'pon  the  development  of  reinforced  concrete,  this  change 
was  «ven  more  marked,  until  today  I  know  of  no  large  city 
in  the  I'nitPd  States  where  work  of  Importance  Is  not  let 
as  a  general  contract  to  organizations  known  as  "engineers 
and  builders,"  "contracting  engineers'  or  "general  contrac- 
tors." 

Advantages  of  the  General  Contract.  Speaking  purely  as 
a  member  of  the  General  Contractors'  Association  of  To- 
ronto, with  which  association  I  had  the  honor,  last  year,  ol 
being  the  first  chairman,  I  would  like  to  say  a  few  words 
on  the  subject  of  general  contracting. 

in  the  flrst  place,  we  And  in  most  companies  of  this  kind, 
organizations  that  are  fully  equipped  to  amalgamate  all 
units  of  your  building  into  one  completely  Iini8he<l  work. 
They  employ  trained  engineers  as  well  as  the  best  practical 
men  available,  who  have  had  special  experience  in  the 
speclHc  work  to  bo  constructed.  I  might  mention  here  that 
in  the  General  Contractors'  Association  of  Toronto  over  70 
per  cent  of  the  executive  heads  of  the  firms  ive  univer- 
sity graduates.  I  might  also  mention  that  the  accounting 
systems  today  in  most  contractors'  offices  are  equal  to  Uiose 
in  any  other  class  of  business  and  as  much  attention  Is  paid 
to  the  purchasing  department  as  is  done  by  any  manufactur- 
ing or  commercial  concern. 

Theie  Is  no  doubt  about  the  speed  of  the  construction  when 
the  entire  work  Is  under  the  direction  of  one  concern.  You 
probably  argue  why  cannot  the  architect  secure  the  same 
results  by  acting  in  the  same  capacity  as  the  general  "con- 
tractor? Experience  has  proved  that  this  is  an  Impossibility, 
for  the  reason  that  the  architect  has  not  the  organization,  the 
faeilllie.-<  for  purchasing,  the  opportunity  of  rearranging  the 
men  or  of  pushing  the  sub-contractors:  the  latter  knowing 
that  If  he  falls  down,  the  contractor  will  not  hesitate  to  en- 
gage men  In  that  particular  trade  and  purchase  materials  to 
complete  his  work.  The  sub-contractor  further  knows  that 
the  contractor  Is  responsible  for  the  completion  of  the  build- 
ing in  a  c-.pecified  time  and  it  is  a  more  essential  part  of  his 
obllgalion  to  complete  his  work  as  his  contract  calls  for. 

.\l  one  stage  In  the  life  of  the  industry,  now  fortunately  in 
the  almoot  forgotten  past,  the  attitude  of  the  general  public 
seemed  to  be  that  the  contractor  was  In  business  for  the  pur- 
pose of  putting  something  over  somebody.  In  no  other  bus- 
iness or  profession  Is  It  true  that  there  is  a  buyer,  a  seller 
and  a  watch  dog.  .\n  architect's  place  in  the  building  world 
is  to  plan  a  building  and  see  that  the  plan  Is  executed:  it 
should  not  he  to  watch  for  crooked  work,  to  count  the  sacks 
of  cement  used  and  then  accuse  of  intent.  In  many  cases 
the  builder  Is  at  the  mercy  of  the  architect's  so  called  clerk 
of  the  works.  Vsually  he  has  no  knowledge  of  the  building 
construction  and  spends  most  of  his  time  checking  the  cement 
going  into  the  mixer.  I  assure  you  it  Is  a  great  joy  to  the 
contractor  to  have  on  the  Job  an  Intelligent,  practical  repre- 
sentative of  the  architect,  and  If  the  owner  or  the  architect 
cannot  afford  the  services  of  such  a  man.  It  Is  better  for  all 
concerned  to  have  none  at  all. 


•From  an  address  before  th»  Ontario  As.»oclation  of  Architects. 
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Engineering  and  Contracting  for  September  22,  1920. 


Clea'-ly  Defined  Specifications  and  Standard  Contract. — Con- 
tractors, unless  they  are  familiar  with  the  practice  of  the 
architect  or  engineer  whose  plans  they  are  tiguring  on.  are 
vei-y  often  under  a  big  disadvantage  owing  to  the  lack  of 
specific  details  in  the  specitications.  The  specifications  is  a 
most  important  instrument  and  it  is  impossible  to  intelligently 
interpret  the  plans  unless  they  state  clearly  and  unmistakably 
what  is  expected  to  complete  the  contract  to  the  satisfaction 
of  the  owner  and  the  architect.  Indefinite  specifications  and 
sketchy  drawings  are  things  to  be  abhorred;  so  many  spe- 
cifications are  written  even  yet  using  such  terms  as  "wood," 
"timber."  "metal."  Such  tenns  ai-e  to  be  avoided.  The  lack 
of  information  in  the  specifications,  and  the  different  in- 
terpretations put  upon  that  specification  are  also  in  many 
cases  responsible  for  the  great  difference  in  the  tenders  of 
the  various  contractors  figuring  on  the  same  job. 

This  is  manifestly  unfair  to  the  contractor  as  well  as  to 
the  owner  and  is  indeed  discrimination  in  favor  of  the  con- 
tractor who  has  previously  completed  work  from  the  plans 
and  under  the  supervision  of  the  architect  and  is  familiar 
with  his  practice  and  standards.  Everv-  job  has  its  individual 
characteristics,  and  the  difficulties  to  be  contended  with  are 
seldom,  if  ever,  twice  alike.  Unfortunately,  with  some  arch- 
itects it  seems  to  have  become  the  practice  to  use  a  stock 
speci-*ication  with  but  slight  additions  or  variations  for  every 
job.  The  opinion  of  inspectors  as  to  what  constitutes  a  work- 
manlike piece  of  work  varies  with  their  experience,  the  con- 
tractor is  very  often  at  the  mercy  of  an  impracticable  in- 
spector, or  where  the  supervision  is  limited  to  the  occasional 
visits  of  the  architect,  the  owner  is  at  the  mercy  of  an  un- 
scrupulous contractor. 

Any  reputable  contractor  welcomes  an  intelligent  inspec- 
tion of  the  work  in  progress:  it  is  of  great  assistance  to  his 
building  superintendent  and  avoids  costly  errors.  A  clearly 
defined  specification  with  sufficient  details  is  of  the  greatest 
value  in  avoiding  mistakes  and  enables  the  contractor  to  turn 
ever  to  a  satisfied  owner  a  piece  of  work  that  will  enhance 
his  reputation  and  result  in  increased  business. 

!t  is  to  be  regretted  that  we  still  have  with  us  forms  of 
contract  which  are  obsolete,  as  far  as  the  observance  is  con- 
cerned, but  which  many  contractors  are  still  asked  to  sign. 
Clauses  which  read,  "that  the  architect's  decision  is  final  and 
binding  on  both  parties  without  appeal,"  that  "all  work  shown 
on  the  plans  and  specifications  is  to  be  carried  out  by  the 
contractor,  as  well  as  everything  else  not  shown  on  the  plans 
and  specifications,  but  what  the  architect  may  deem  advisable 
to  go  into  the  work."  Such  clauses  are  all  nonsense.  They 
are  never  lived  up  to  and  should  be  deleted  entirely  to  give 
us  a  modern  working  form  of  contract. 

The  construction  business  is  one  full  of  risks,  financially 
and  otherwise,  and  in  days  gone  by  the  architect's  sole  en- 
deavor seemed  to  have  been  to  throw  every  risk  without  ex- 
ception on  the  shoulders  of  the  contractor.  The  Associated 
General  Contractors  of  America  have  been  working  steadily 
on  this  phase  of  the  situation,  and  a  few  months  ago  brought 
in  a  report  which  makes  very  interesting  reading. 

At  this  meeting  it  was  pointed  out  that  contracting  was 
more  or  less  a  gamble,  but  many  have  not  realized  how  much 
of  a  gamble  until  someone  analyzed  the  income  tax  returns 
and  made  the  following  discoveries:  The  amount  of  loss  for 
ever)-  dollar  of  profit  made  by  construction  ox)rporations,  and 
thi.s  includes  building  construction,  is  eight  times  as  great 
;ts  it  is  in  manufacturing,  agriculture  or  personal  service  cor- 
porations, five  times  as  great  as  in  transportation  and  public 
utility  corporations,  more  than  three  times  as  great  as  in 
mining  and  quarning,  and  nearly  twice  as  great  as  in  bank- 
ing. 

If  the  contractor  could  carry  out  a  contract  where  his  finan- 
cial risk  was  reduced  to  a  minimum,  it  would  go  a  long  way 
to  redufc  the  hiph  cost  of  building. 


A.  A.  E.  to  Vote  on  Increasing  Dues.  -The  Board  of  Direct- 
ors of  A  A  E.  has  authorized  a  chapter  referendum  on  in- 
creaied  proportion  of  receipts  to  chapters,  effective  September 
1.  and  an  increase  In  dues,  except  to  students,  to  $15.  effective 
on  Jan.  1.  The  call  for  this  referendum  was  issued  on  Sept.  1.5. 

Convention  o^  Railway  Bridge  and  Building  Association. — 
The  .American  Railway  Bridge  and  Building  Association  has 
changed  the  date  of  iLs  annual  convention  from  Oct.  19-21 
to  Oct.  2G-28,  It  will  be  held,  as  originally  planned,  at  At- 
lanta. Ga. 


A  Method   of   Computing   Combined 
Footings 

A  method  of  computing  combined  footings  which  has  been 
found  to  possess  the  merits  of  directness  and  ease  of  appli- 
cation is  described  by  Mr.  N.  E.  Heltf  in  a  recent  issue  of 
The  Canadian  Engineer.     The  method  follows. 

It  IS  assumed  that  the  column  load  P=  is  approximately 
twice  P„  and  that  any  kind  of  column,  preferably  concrete, 
is  used.  It  is  assumed  that  the  stresses  and  methods  of 
taking  care  of  reinforcing  will  be  governed  by  the  recom- 
mendations of  the  Joint  Committee.  The  footing  is  assumed 
as  not  projecting  beyond  the  columns  in  the  direction  "d" 
far  enough  to  produce  more  than  40  lb.  per  square  inch  ten- 


sion in  the  concrete  due  to  bending  if  figured  by  the  formula, 
f  =  My/I. 

A  =  area  of  footing  required. 
K  =  allowable  soil   pressure  per  square  foot. 
F=;  weight    of   footing. 
To  establish  the  size  and   plan  shape,  the  following  form- 
ulas may  be  used: 

l  =  P,(y-f  z)  +  P;(y)  ^P, -f  P;, 
A=(P, +  P,  +  F)  -=-s, 
a  =  2A/di'31/d  — n, 
h  =  2A/dri  —  (ni/d)l. 
Thus  all  dimensions  required  are  given. 
The  point  of  maximum   moment,   which  is  at  the  point  of 
zero  shear,  is   found   in  the   following   manner: 

Solve  for  1,  in  [bl,  —  fb  —  a)1.72d]s  =  P,.  (Hool)  which 
when  simplified  should  give  a  quadratic  equation  of  the  form 
ml,=  +  nl, -t- q  =  0.  and  solving  this  for  the  smaller  factor  by 
the  formula,  l,  =  n±(n' — 4mq)'/'/2m.  ^This  will  give  the 
distance  of  the  point  of  maximum  moment  from  the  edge  b. 
The  next  step  is  the  finding  of  the  center  of  eravity  a'  of 
the  trapezoid,  ABCD,  with  respect  to  the  side  a.  or  1.=: 
(1,  +  2b)/3(a, -f  b),  after  which  the  maximum  moment  can 
te  figured  in  in.-lb.  by  the  following  formula: 
.M  =  P,(1,  — y  — L)  X  12  (Hool). 
this  giving  the  moment  for  band  e  steel,  and  depth  calcula- 
tions. 

After  this  the  footing  must  be  examined  for  diagonal 
tension,  punching  shear  and  bond.  Transverse  reinforce- 
ment bands  f  and  g  must  also  be  established.  The  moment 
for   these   is   calculated    by   M=r3P,(b  —  c)V2b  X  in.-lb. 


Colored  Plasters. — The  U.  S.  Bureau  of  Standards  has  com- 
pleted it";  investigation  of  colored  plaster  and  has  found  it 
possible  to  make  colored  wall  plasters  of  any  desired  color 
or  texture  hy  use  of  dyed  wool  fiber  in  gypsum  plaster. 
Panels  of  this  material  have  been  submitted  to  the  Gypsum 
Industries  Association  in  Chicago,  and  a  publication  on  the 
subject  is   now   being   prepared. 
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Effect  of  Color  of  Paint  on  Heat 
x\bsorptioii 

By   K.  Z.   KIKKHATIUCK. 
fnlef  Hyclrc'Braphcr   Panama  Canal, 
lu  April.  1920.  experiments  were  made  at  Bulboa  H.  l|!ht». 
•.iiai;ta   Tanal   Zone,   to   determine   the   amount   of   heat   ab- 
•  rptlon  due  to  different  colors  o(  paints      .\prll  was  chutten 
( aiise.  in  the  latitude  of  the  Canal  Zone,   between  i'  and 
north  of  the  Equator,  the  sun's  rays  are  then  most  nearly 
rllcal  at  noon. 

\  hole,  hi  in.  in  diameter,  was  drilled  lu  In.  deep  Into  the 
ii  of  each  of  4  bars,  each  2  In.  x  2  in.  x  12  In.  long.  The 
rs  were  then  treated  to  one  coat  of  paint,  each  of  a  differ- 
:  color.  The  colors  used  were  white,  red.  green  and  black. 
: -rcury  was  then  put  int..  rii..  imies  and  the  bars  laid  on  a 


Time 
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Temperature    of   Steel    Exposed   to    Sun's   Rays. 

^r^vemenl  In  such  a  way  as  to  get  excellent  exposure  to  the 
!:"s    rays.      Temperatures    were    taken    at    15-ininute    inter- 
..ils   by  Immersing  the  bulb  of  a  standard   Fahrenheit   ther- 
mometer into  the  mercury  wells.     The  results  are  shown  in 
.1,,,  accompanying  curves.     A  simultaneous  air  thermograph 
r  ve  has  been  plotted  also.    The  thermograph  was  located  in 
>haded    place,   with   free   air   circulation. 
The  results  clearly  indicate  that  the  amount  of  solar  heat 
-orpticn    !s    considerably    influenced    by    the    color   of   the 
rs.     The    white   specimen    was   about    2°.   12°   and    17°    F. 
■ler  than   the   red,  green   and   black   bar^,  respectively,  at 
iin:    and  the  white,  red.  green  and  black  specimens  were 
"out  25''.  2"',  37°,  and  42°  F.  respectively  above  the  shade 
t'liiperature  of  the  air. 

!t    is    apparent    that    engineers    and    architects    may    well 
liike  c.ignizance  of  this  phenomenon  in  designing  steel  struc- 
tures  or  buildings   with   steel   sidings   or  roofs.     Allowances 
for  expansion  in  steel  bridges  or  girder  spans  should  be  llb- 
il  and  based  on  sun  temperature  variations  and   the  heat 
orption.  due  to  the  color  of  paint  to  be  used.    (Ordinarj' 
\\  .-ather  Bureau  temperatures  are  shade  temperatures  with 
fr.-e  air  circulation.)     A  corrugated   iron   roof  will   be  more 
Mifortable  to  the  occupants  of  the  upper  story,  If  unpalnted. 
painted,   use  white  or  red.  not  black.     A  water,  oil.  acid 
gasoline  tank  will  tend   to  lose  more  of  Its  contents  by 
iporation    if    painted    the    usual    color    of    black    or   some 
•  !her  dark  shade. 

Heat  absorption  effects  are  measured  about  in  Inverse 
'.portion  to  the  degree  of  relative  humidity  for  a  given 
:iiperature  of  air.  The  Canal  Zone  has  a  high  humidity 
comparison  with  most  places.  It  is  likely  that  similar 
periments  in  the  I'nited  States  In  hot  and  arid  localities 
'lid  show  greater  variations  than  indicated  in  the  curves. 
IS  believed  designers  to  not  usually  consider  these  things, 
mt  they  are  well  worth  consideration. 


library  has  been  dellned  as  a  good  working  collection  of 
information  either  upon  a  apeclllc  itubject  or  held  of  activity. 
It  :nay  consist  of  general  or  even  limilt-^  material  serving 
the  Interestb  of  it  special  clientele,  and  preferably  in  charge 
of  a  specialist  trained  in  the  use  and  ap|illcuiion  of  the  par- 
ticular material.  The  personnel  of  this  committee  includes 
the  following  members  .Mary  B  Day.  Chairman,  llbnirlan. 
National  Safely  Council.  IfiS  .\  Michigan  .\ve.,  Chicago; 
Irene  Warren,  librarian  Ci lobe- Wernicke  Co..  Chicago.  Frank 
K.  Wallers,  librarian.  Cienenil  Motors  Corp..  Hetrull;  Klslo 
L.  Ha.H-holtd.  librarian.  Irving  .N'aiionnl  Bank,  .New  York; 
Daniel  Handy,  librarian.  The  Insunmre  Library  .-VKSociation 
of  Boston.  Data  concerning  methods  used  in  special  li- 
braries should  be  sent  to  the  chairman. 


Hoist  for  Klevatinji   Kcinforcinji   .Steel  aiul 
Lumber  in  Ihiikliii)*  Construction 

A  useful  hol.st  developed  by  the  contractors  was  eiiiployeil 
In  the  construction  of  a  5-story  7oi(xt;nft.  reinforced- con- 
crete factory  building  at  Johnson  City.  N.  Y..  for  the  Kndi- 
cott  Johnson  Corporation.  Steel  for  the  first  supporte<l  floor 
was  carried  up  a  runway  Instead  of  being  hoisted.  For  the 
remaining  floors  and  the  roof,  all  reinforcing  steel  wits 
hoisted  to  the  proper  floor  on  this  hoist.  In  addition  the 
hoist  also  was  used  for  hoisting  up  from  lumber,  under  floor- 
ing and  sleepers.  The  device  Is  described  by  .Mr.  C.  M. 
Geupel,  Construction  .Manager  for  Thompson  &  Bringer.  Inc.. 
the  contractors  of  the  building.  In  the  Julv  Contractors' 
Atlas. 

The  hoist  consists  of  a  small  tower  with  the  horizontal 
side  pieces  extended  to  support  a  2x12  and  two  pieces  of  2x3 
which  form  a  groove  In  which  the  runners  of  the  carrier 
slide.  The  runners  of  the  carrier  consist  of  SxS's  which 
form  the  sides  of  the  carrier  frame.  Strap  hinges  are  placed 
on  the  carrier,  one  end  of  which  slides  on  the  edge  of  the 
vertical  2x12.  When  the  carrier  reaches  the  top  this  por- 
tion  of   the   hinge   falls   down    releasing   the    bars    from    the 
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Details   of    Hoist   for    Reinforcing    Steel. 

carrier  to  the  sloping  SxC's  on  top  of  the  tower,  the  bars 
rolling  or  sliding  on  these  to  the  floor  of  the  building.  Three 
flat  Iron  bands  place<l  on  the  platforms  aid  in  Uie  unloading. 
The  pulley  block  on  the  carrier  must  be  placed  at  a  point 
on  the  carrier  below  the  carrier  platform  so  that  when  it 
Is  holrted  to  a  point  near  the  top  pulley  block  the  carrier 
platform  will  have  reached  the  top  of  the  frame  and  will 
have  automatically  deposited  its  load 


The  Special  Libraries'  Association  Committee  on  Methods. 
—The  .'^pt^cial  libraries'  Association  has  recently  appointed 
a  special  Committee  on  Methods  to  collect,  with  a  view  of 
publication,  from  all  types  of  special  libraries  throughout  the 
countn-.  data  in  regard  to  various  methods  used  in  these 
types  of  libraries,  such  as  subject  headings,  classification, 
cataloging,  filin.c,  circulating  and  routing  literature,  library 
publicity,  forms  cf  all  kinds,  purchasing,  etc.     The  "special 
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The  A.  A.  E.  and  tlie   Federatet!   American 
Engineering  Societies 

The  following  letter,  in  reference  to  the  position  of  the 
American  Association  of  Engineers  relative  to  the  Federated 
American  Engineering  Societies,  has  been  sent  to  the  Joint 
conference  committee: 

S»pteml>er   11,   1920. 
Mr.  r.ichard   I.    ii.  ,..■>. e,.v.  Chairman. 
Joint   Conf  .mittcf. 

29   W  .(.    New  York  City. 

Vfur   Mr.   Humphrey: 

Careful  consideration  waa  ptven  by  the  Board  of  Directors  of 
the  Ameiican  A.'corl  itlon  of  RnKlneera  at  Its  meetlne  on  Scptom- 
»KT  11  to  the  Invlmtlon  <Intt.<l  .\ufrust  2S  of  the  Joint  Conference 
o>mmltti-c  to  this  Association  to  Itecome  a  charter  member  of  the 
Fi-deratv-d  American  Knglneerlns  Societies. 
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Engineering  and  Contracting  for  September  22,  1920. 


The  American  Association  of  Engineers,  as  expressed  by  its 
deleimtes  at  tlie  orpaiiliinK  conference  June  3  and  4,  fully  con- 
sidered the  idea  of  a  Federated  American  KnsineerinK  Societies 
and  Its  oojecis  it  was  then  understood  that  as  the  purposes  of  A. 
A.  E.  and  the  F.  A.  E.  S.  are  to  deal  with  the  non-technical 
activities  of  entrlne-^rs.  tnore  should  be  devised  an  effective  system 
of  co-operation  in  order  to  avoid  overiupping  and  duplication  of 
effort. 

At  the  Washington  conference  the  representatives  of  A.  A.  E. 
brought  out  the  fact  that  A.  A.  E.  is  already  dohw  much  of  the 
worlt  proposed  for  tiie  F.  A.  E.  S.  and  has  in  existence  a  suc- 
cea-fful  '"BolnK  concern"  consisting  of  a  central  executive  ofHce. 
numerous  subsidiary  olTlces  with  imid  help,  and  some  225  chap- 
tors  and  clubs.  These  facilities  were  olTcred  to  the  proposed  fed- 
eration. Kavlnc  already  in  existence  this  organization,  necessary 
for  its  existence,  the  .\merican  .\s.soclation  of  Ensineers  cannot 
be  expected  to  delesite  to  another  l>ody  the  trust  that  has  been 
placed  in  it  by  21.000  members  to  do  their  welfare  work.  It 
Uierefore  appears  tiiat  the  effective  method  of  co-operation  be- 
tween F.  A.  E.  ,S.  ant".  A.  A.  E.  will  be  for  A.  A.  E.  to  be  repre- 
seatel  in  F.  A.  S.  E.  as  a  co-operating  member.  A.  -V.  E.  doinf 
its  share  of  the  work  with  its  own  org-anizition  at  its  own  ex- 
pense.' Likewise,  F.  A.  E.  S.  should  be  represented  in  the  Amer- 
ican  Association    of   Engineers. 

We  will  therefore  bo  grlad  to  be  represented  at  the  November 
meeting  and  will  designate  a  delegate  upon  our  being  advised  that 
this  plan  meets  with  your  approval.  We  will  be  glad  to  have 
y>.:u  designate  a  delegate  to  the  oflicial  meetings  of  A.  A.  E.  and 
Inform   us   his  name.  Cordially  yours. 

C.  E.  DRAYBR.  Secretary. 
App-ovcd  b>    the  Board  of  Directors  September  11.   1920. 


Coatings  for  Preservation  of  Stone  Surfaces. — At  the  re- 
quest of  tl'.e  National  Park  Comnussion.  the  I'.  S.  Bureau 
of  Standards  is  making  a  study  of  various  types  of  color- 
less surface  treaUnenis  on  stone  for  the  prevention  of  dis- 
integration by  w»»athering.  This  question  came  up  through 
the  desire  of  the  Pari-.  Commission  to  secure  some  form  of 
protective  treatment  to  aid  in  the  preservation  o£  ancient 
inscriptions  on  a  large  sandstone  mesa  at  El  Morro.  New 
Mexico.  The  results  of  the  investigation  will  undoubtedly 
be  of  more  general  interest,  however,  as  all  types  of  stone 
suft'er  more  or  less  decay  upon  exposure  to  the  weather,  and 
a  surface  treatment  which  will  not  mar  the  appearance  of 
the  stone  and  yet  prove  to  l)e  fairly  durable  would  be  of 
great  value. 


Tests  cf  Aged  Cements  in  Concrete  Mixtures.-  Owing  to  a 
shortage  of  cement  in  the  District  of  Columbia  for  use  on 
construction  work  being  carried  out  by  the  Engineer  Corps 
of  the  Army,  the  U.  S.  Bureau  of  Standards  was  asked  to 
determine  the  strength  of  concrete  made  up  from  cement 
which  had  been  in  storage  for  about  a  year  and  a  half.  The 
cement  as  received  was  first  put  through  a  sieving  process 
to  remove  the  lumps.  The  cement  after  sieving,  as  well  as 
the  crushed  lumps,  were  then  made  into  separate  concretes 
which  were  compared  with  concrete  made  ti-om  cement  re- 
cently purchased  in  the  local  market.  It  was  found  that  a 
ll'i  -Vi  mix  of  the  old  cement  would  give  approximately 
the  same  strength  as  a  1:2:4  mix  of  fresh  cement,  and  it 
was  reomuiended  that  the  lumps  be  sieved  out  of  the  old 
cement  before  using.  Similar  tests  were  conducted  on  aged 
cements  submitted  by  the  t:.  S.  Engineer  Office  at  Vicks- 
burg,  MIes.  The  results  indicated  that  a  1:2%: 4%  mix  of 
the  nged  cements  gave  approximately  the  same  strength  as 
a  V.  ■  c.  mix  of  fresh  cement. 


News    Letter 

ST.    LOUIS    ITEMS. 
By  A.  B.   Koenlg. 
Thos.   t,    Rosser.   Jr..  Karlham.   Iowa,    can   use  a  couple   of  team 
oiithls  on  some  new  work  on  the  Chicago  &  Northwestern  R.  R.  in 
Illinois 
Mnlvtu    Eros..    Alton.    III.,    have    about    5    miles    of    side    borrow 
■     't  on  the  Chicago  &  Alton  R.  R.  between  Roodhouse  md 
r.  ni. 

I     p^nnett,    director   of    the    Illinois    State   Department   of 

-1        ...  _i_pf^p|,j     jji      announced   that   the   state    will   he 

s  In  Octnbtr  for  the  ilrat   work   to  he  done  on 

y    between    I»ckport    on    the    Desplaln.-s    river 

.iin  II,..    Illinois    river.      An    expenditure    of    $20.000  000 

wna  I    In  an  rmendment  to  the  state  constitution   In   ISOG. 

W  I  has  moved  his  IS-team  outfit  on  to  a  part  of  Thos. 

I..    FiA".    r      ir  .   work   on    the  Chicago  &   Northwestern    R,   R..   n°ar 

Oillispl  •.  Ill 

Jobst  &  Gate"  Peorln.  111.,  were  low  bidders  for  grading  about 
one  and  one-tli'  '  '  ■  f  the  Mt.  Vemon-Falrfleld.  III.,  highway 
Their   bid   wb? 

The    Ooirra;  'i"n    r-o       Arcade    Bide..    St.    Louis,    was 

awarded   ccrtra<  t    :  '  ■      I  bridge   In  Wayne  County.   III. 

on   the   Mt.   Vernon   1  ly. 

.S.->nders  Warrl  Cr.i  n.ooo  yards  of  short  haul  steam 

shovel  work   to  let   ptTipj.in'.:    n:ui\ite  at  Bauxite,    Ark. 


E.  Y.  Siithorland,  217  Breman  Ave..  St.  Louis,  Mo.,  has  a  couple 
of  good   pile  driver  outfits  idle 

P.  L.  .\i,<ierson  has  a  drag  line  outfit  idle  ^t  Sterling,  Colo.  Pre- 
fers ditch  work.     Is  str.ying  at  the  Great  Western  Hotel  in  SterlinR. 

Work  will  be  resumt  d  Alonday  on  about  25  street  projects  here 
•vhieh  had  been  discontinued  more  tlian  a  month  ago  because  of 
the    scarcity  of  cement. 

McCaurhey  Bros,  were  awarded  the  contract  for  building  a  reser- 
voir for  the  C.  B.  &  Q.  R.  R.  at  Vermont.   Hi. 

Tom  Wplsh  and  Dan  Terry,  of  tl>e  Walsh  Const.  Co.,  were  with 
us  the  other  day.  This  company  was  awarded  about  400.000  yards 
of  steam  sl.ovel  work  by  the  Big  Four  R.  R.  Co.  Vjetween  Win- 
chester and  Farmland,  Ind.  Chas.  Bresnecker  will  looii  after 
this  Job. 

L.  I.  Viai;  has  moved  his  steam  shovel  outfit  on  to  the  Frisco 
R.   R..   near  Sleeper,   Mo. 

R.  T.  Amis  &  Son  have  a  good  size  team  ouflt  at  work  at  the 
same  place. 

L.  J.  Smith  Const.  Co.  were  awarded  another  nice  steam  shcvel 
.iob  on  the  White  River  Division  of  the  Missouri  Pacific  R.  R.  the 
other   day 

P.  E.  Shugart  has  started  grading  the  new  yards  tor  the  Illi- 
nois Central   It.   R.  at  Clinton.   III. 

Contractor:;  when  in  want  of  labor  or  work  for  their  outfits, 
write  Koenig  Labor  Agency.  612  Walnut  St.,  St,  I.,ouis,  Mo.:  503 
Delaware  St..  Kansas  City.  Mo.;   1020  Douglas  St..  Omaha.   Neb. 

Geo.  Damcron  is  i?oing  the  grading  for  a  creosoting  plant  at 
Loes.  Mo.     Copeland  Dameron,  bis  youngest  son.  is  bossing  this  job. 

Walter  Domeron,  the  oldest  son  of  Geo.  Dameron.  bas  started 
:i  small   team  outfit  on   the  Katy  R.   R.  near  Jennings.   Okla. 


Personals 


Major  F.  P.  Adams,  for  nine  years  City  Engineer  of  Chatham, 
Ont..   is  now   city  engineer  of  Brantford,   Ont. 

Arthur  Parker  has  resigned  as  city  engineer  of  Cheyenne,  Wyo.. 
to  accept  the  appointment  of  captain  in  the  quartermaster's  corps 
of  the   regular  army. 

Chester  W.  Davidson  of  Miami.  Fla..  has  been  appointed  asso- 
ciate professor  of  architecture  in  the  College  of  Engineering. 
I'niversity   of  Illinois. 

Walter  Cullen,  city  engineer  of  Dubuque,  la.,  has  been  appointed 
liuildhig  inspector  and  will  carry  on  the  duties  of  the  oflflce  in 
.onneetion    with    tlte   city   engineer's  oflice. 

Lo  jIs  Brownlow  has  resigned  as  commissioner  of  tlie  District  of 
Columbia  to  accept  the  position  of  city  engineer  of  Petersburg, 
Va.,  at  a  salary  of  $10,000  per  .year.  Mr.  Browniow  formerly  was 
■  ■ditor  of  a  Paduca'n,   Ivy.,  newspaper. 

FIske  Kimball  has  been  elected  president  and  L.  B.  Dutrow, 
secretary,  of  the  Virginia  state  board  for  the  examination  and 
certification  of  architects,  professional  engineers  and  land  sur- 
veyors. The  members  of  the  board  are:  P.  B.  Wintree,  engineer 
of  Lynchburg,  one  year;  James  F.  MacTier.  engineer  of  Roanoltc, 
one  year;  John  Kevan  Peebles,  architect  of  Norfolk,  one  year; 
Fisk?  Kiir.ball.  arcliitect  of  the  t'niversity  of  Virginia,  two  years; 
W.  C.  Noland,  architect  of  Richmond,  three  years;  Thomas  M. 
Fendall,  surveyor  of  Lcesburg.  four  years;  L.  B.  Dutrow,  sur- 
veyor of  Petersburg,  five  years;  W.  D.  Tyler,  engineer  of  Dante, 
six  years,  C,  G,  Massie  of  Amiierst,  seven  years. 


Industrial  Notes 


The  Jeffrey  Manufacturing  Co..  Columbus,  O..  has  opened  a  new 
liranch  office  in  Buffalo.  N.  T.,  at  llOS  .Marine  Trust  Bldg..  which 
will  be  in  charge  of  Mr.  H.  W.  Scott,  formerly  of  the  home 
oflice. 

The  Blaw-Knox  Co.  will  have  an  exhibit  at  the  American  Foun- 
drymen's  Association  exiiil)ition  »o  lie  lield  Oct.  4tli  to  Sth,  inclu- 
sive, at  the  Ohio  State  l-";iir  grounds.  Columbus.  O.  The  exhibi- 
tion will  consist  of  clam  shell  buckets,  water  cooled  furnace  ap- 
pliances and  prudential  steel  buildings.     The  booth  will  be  No.   ;i08, 

Apolication  has  been  made  to  U.  S.  patent  office  for  an  improve-! 
niont  on   the   Austin  Cube   Mixer  drum.     Strong  claims  are   made-* 
on    speed   of   mixing,   loading  and   discharge.      The   new   design    Is 
called   the   Cube-Hex   and    the   mixing  action   is    Increased    by   the 
addition  of  six  extra  planes  which  throw  the  concrete  across  that 
throv.'n    bv   tlie   six   side   planes. 

C.  D  Mercer  has  been  elected  vice  president  in  charge  of  sales 
lor  the  W.  H.  Robertson  Co..  Pittsburgh,  Pa.  W.  S.  Tallman  has 
b?on  appointed  vice  president  m  charge  of  operations  and  will 
hive  ciiargc  of  .all  factories  of  the  company.  D.  W.  Jasper  has 
been  appointed  manager  of  the  purchasing  department,  succeed- 
ing W.  K.  Coe.  who  resigned  to  go  into  the  railway  supply  business. 

In  order  to  bring  the  value,  adaptability  and  general  advantages 
of  metal  lath  more  vividly  to  the  minds  of  architects,  builders, 
material  dealers,  etc.  the  Associated  Metal  Lath  Manufaeturers 
hav^  had  an  educational  movie  made  by  the  Rothacker  Film  .Mfg. 
.'o.  This  fl'.m  will  be  sent  to  conventions  of  architects,  builders 
and  material  dealers.  It  also  will  make  the  rounds  of  the  tech- 
nical colleges.  \ 

The  employes  of  Biaw-Knox  Co.  recently  received  a  very  ple.aB- 
ant  surprise  when  announcement  was  made  that  they  had  been 
provided  with  life  insurance  as  an  evidence  of  the  company's 
appreciation  of  the  value  of  loyalty,  co-operation  and  continued 
ser\'ice.  All  employes  with  not  less  than  three  months'  service 
a'p  insured  for  ?B00:  those  with  the  company  from  six  months  to 
one  year.  $750;  from  one  to  two  years.  $1,000;  thereafter  with  each 
additional  year's  service  the  Insurance  is  Increased  by  $2riO  until 
.a  maximuiTi  of  $2,000  is  reached.  New  employes  are  entitled  to 
parti'-lpate  in  the  benefits  of  the  plan  after  three  months'  con- 
tinuous employment. 


Trade  Publications 


The  following  trade  pulilicatinns  of  Interest  to  engineers  and 
contractors  have  been   Issued   recently; 

Steel  Buildings,— Biaw-Knox  Co,.  Pittsburgh.  Pa.  32-page  cat- 
alog giving  general  Idea  of  the  design  and  construction  of  the 
Blaw-Krox  Prudential  steel  buildings  and  their  adaptability  to 
various  purposes. 

Steel  Buildings. — Truscon  Steel  Co..  Y'oungstown,  O.  4S-pace 
catalog  iiluslratlng  and  describing  Tniscon  standard  bulk'lngs. 
All  the  type-  of  liuildincs  available  are  shown,  including  buildings 
one.  two',  three  and  tour  bays  wide,  monitor  types,  sawtooth 
build ing.i.    ieant^s.    etc. 

Shiet  Metal  Goods,  Windows.  Ventilators.  Etc Willis  Manu- 
facturing Co..  Galeshurg.  II!  IfiS-j.agc  general  cat.alog  and  price 
list  of  architectural  sheet  metal  goods,  underwriters'  Labeled  metal 
windows,  standard  tin  clad  doors,  ventilators,  shutters  and  fix- 
tures, and  affiliated  lines. 


(72) 


Foreign  Engineering  Review  Quarterly  Issue 

£NGIN££I(JNG  ^^-  CONTRACTING 

Published  by   EaginMring  &  Contracting  Publ  iihing    Co,    MS    Soutb    Do.rboro    St,    Cbicagow 

Halbbet  p.  GaLBTTK,  President  and  Editor  Lgwis  S.  LouBI,   Via-Prtsident  and  General  Uanattr 

New  York  Office:  701  Woolworth  BlJg  ,  Richard  E.  Bbown.  E,istem  Manater 

Cleveland  OflSce:  Room  413  Engine«irs'  BUIg.,  Lho  Kblbbst,  Manater 

The  four  rotated  special  monthly  issue*  and  4  quarterly  issues  of  E.  &  C  (52  in  all)  entirely  cover  the 
civil  engineering  and  contracting  field  at  $4  00  a  year.  Any  one  of  the  four  special  monthly  issues 
may  be  subscribed  for  as  a  monthly  at  $1.00  a  year.  The  special  quarterly  issues  relate  entirely  to 
foreign  engineering  and  construction  practice.  The  arlicla  in  the  first  two  issues  of  each  month  com- 
pletely cover  the  municipal  engineering  and  contracting  field.  The  articlu  in  the  first  and  fourth 
issues  of  each  month  completely  cover  county  engineering  and  highway  engineering  and  contracting. 
The  arlklcs  in  the  3rd  and  4th  issues  of  each  month  completely  cover  steam  and  electric  rai  way 
location,  design  and  construction.  See  the  "masthead"  on  the  first  page  of  the  Weekly  News  Section 
for  information  about  our  weekly  contract  news. 


Road*   and    Streets — Itt   Wednesday 

(At    Roadj  «c)    Strert    CIvsnlDf 

lb)  etrceta  idi    Munk-lpal    MIsoeltaalM 

(a)   Manacement    and    Offloe 
Sjstam 


Waterworks  and  Hydraulics— 2nd  Wednesday 

la)    Watarworka 
lb)   Sewvra  and  Sani- 
tation 

I  a)     Uaoasemant    and    Offlca 
Britain 


^c>    IrrlKAtloD  and   Dralnaga 
td)    Power   and   Pumping 


Railways    and    Excavation — 3rd    Wednesday 

<ai    KxcavatloD  id    Quarrlri   aod    FKa 

>.  b)    Uana«aiiiant    and         «d)    ^'tr■am    Hallwaya,   Con- 
Offlca    Syalam  atructlon  and  Ualntananoa 

t%)    Klacirlo    Railway    Conatructlon 
and   UalnteaaDca 

Buildings   and   Struclures^-4th   Wednesday 


la)   Buildings 

(b)    Bridgaa 

(0)   Harbor  SIructur 


<d)    Mlacaltaa^Dua   Btructuraa 
la)    Prnparllaa    of     Uatrrlals 
If)    Manac^moDt    and    OOlee 
Syat^m 


Coyrrlght,     19t0,    by     tha    Bsdneerlag  %m4    OoatrartlDi     Publlahlns    Comranr. 

M^rnber     Audit      Bureau     of     Clrculattona.        M*n;rj**r     .\n«oclat<Hl      Buslrr-ini     F'apara.     Inc 
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English  Road  Problems 

Editorial  In  Knfinei-ring.  Koniiuti,  Aup.  :;i.i.  ly.'O. 
It  is  a  commonplace  that  the  return  of  traffic  to  the  roads, 
consequent  on  the  introduction  of  the  motor,  found  our  high- 
ways incapable  of  withstanding  the  strain  imposed  on  them. 
and  demonstrated  the  necessity  of  extensive  schemes  of  re- 
surfacing   and    reconstruction.      The    rapid    growth    of    road 
traffic  daring  the  past  decade  will  now  receive  an  additional 
impulse  owing   to   the  recent  increase  in   railway  rates   and 
charges;    and    road   costs   are   likely   to    be   substantially    in- 
rreased  accordingly.     As  a  set-off  to  the  burden  thus  threat- 
ning  it  may  be  observed  that  under  present-day  conditions. 
t    is    all    to    the    good    that    the    nation    should    have    at    its 
disposal  alternative  systems  of  transport.     A  monopoly  under 
(he  control  of  capital  can  without  difficulty  be  prevented  from 
becoming  nnduly  onerous,  though  some  of  the  steps  taken  in 
this  direction   in   the   past  have  not  in  all   cases   been  Judi- 
cious.   When,  however,  the  control  of  a  monopoly  is  assumed 
by  organized  labor,  which  is  less  amenable  to  regulation  by 
::'W,    there   Is   a   serious    danger   that   the   situation    may    be 
xploited  to  the  injury  of  the  public  either  In  its  corporate 
T  private  capacity.     Indeed,  we  have  already  had  Instances 
I  this,  since  although  the  railway  companies  are  rightly  and 
•roperly    barred    by   law   from    discrimination    between    their 
ustomers.  the  employees'  claim  the  right  to  refuse  to  handle 
oods  addressed  to  unpopular  firms.     No  doubt  some  remedy 
;.>r  such  an  abuse  of  power  will  ultimately  be  found,  but  In 
the  meantime  the  difficulties  arising  from  such  a  denial  of 
"justice  and   right"  can  be  much  diminished  by  the  further 
development  of  road  traffic.     Some  instructive  figures  as  to 
the  value  of  this  alternative  means  of  tran.xport   were  sub- 
'  itted  by  Major  W.  L.  Gibson  to  the  Pundee  meeting  of  In- 
titutlon    of    Municipal    and    County    f:nKlneer8.      A    traffic 
•^nsus  taken  under  Major  Gibson's  direction  showed  that  dur 
ng  the  railway  strike  last  year  the  road  traffic  over  a  certain 
section  of  the  Great  North  Road  In  Perthshire  was  fully  five 
fold  the  normal,  and  would  undoubtedly  nave  risen  far  beyond 
this  figure  had  the  strike  continued. 

The    return    of    traffic    to    the    roads    and    the    consequent 


greater  wear  of  the  latter  has  been  coincident  with  large  in- 
creases in  the  cost  both  of  materials  and  of  labor.  It  la  un- 
likely and  In  some  cases  undesirable  that  there  shall  be  any 
substantial  diminution  In  the  rate  of  wages  now  paid  to  road 
men.  Hence  the  sole  prospect  of  keeping  down  road  costs 
to  a  reasonable  figure  lies  in  the  better  utilization  of  the  more 
highly  paid  labor.  An  Interesting  Instance  of  what  can  be 
accomplished  In  this  way  was  brought  forward  by  Mr.  James 
Lang,  County  Koad  Surveyor  for  the  Kilmarnock  District  of 
Ayshire.  He  stated  that  good  road  metal  was  only  halt  the 
price  In  America  that  It  was  here,  although  higher  wages 
were  paid  in  the  States.  This  has  been  effected  by  the  adop- 
tion of  mechanical  devices  for  handling  the  material  at  the 
quarry,  and  by  the  Introduction  of  very  massive  crushing 
machinery.  Some  of  these  American  machines  had,  it  is 
stated,  jaws  measuring  as  much  as  7  ft.  by  6  ft.  Such  ma- 
chines can  break  500  tons  per  hour.  An  American  plant  of 
this  type,  but  with  a  smaller  crushing  machine,  having,  how- 
ever, jaws  measuring  54  In.  by  42  In.,  Is  he  stated  now  being 
erected  In  Scotland,  and  is  expected  to  effect  substantial  re- 
ductions In  the  present  cost  of  road  metal.  Of  course  only  a 
large  undertaking  can  afford  to  provide  itself  with  plant  of 
this  character,  and  many  of  our  quarries  are  small.  Matters, 
we  believe,  are  even  worse  In  France,  where  It  has  been  the 
policy  of  the  road  authorities  to  give  out  all  contracts  locally, 
iind  for  short  periods  of  time.  The  result  there  has  been 
that  the  contractors  are  small  men  with  little  capital  and  com- 
pelled. In  view  of  their  short  term  contracts  for  small  sup- 
plies, to  sink  as  little  capital  as  possible  in  their  undertakings. 
Amongst  other  labor-saving  schemes  discussed  at  the  meet- 
ing was  the  plan  of  conveying  tarred  stone  In  steel  contain- 
ers, each  holding  25  cwt.  These  containers  are  to  be  carried 
to  their  destination  by  5-ton  steam  wagons,  fitted  with  a 
crane  driven  by  gearing  from  the  engine.  It  is  admitted  that 
the  total  weights  to  be  handled  will  be  Increased  by  perhaps 
20  per  cent,  but  on  the  other  hand  there  will  be  a  great 
saving  In  the  time  taken  to  load  and  discharge.  Hence  it  Is 
maintained  that  the  wagon  will  make  easily  six  trips  a  day  In 
conditions  In  which  it  is  now  dijfficult  to  secure  four.  More- 
over, the  work  of  loading  and  unloading  tarred  stone  by  hand 
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is  far  from  popular,  and  there  is  some  difficulty  in  getting  men 
to  undertake  it. 

In  Major  Gibson's  paper  already  referred  to  pariiculars  are 
given  of  a  series  of  experiments  made  with  different  road 
materials  on  successive  sections  of  the  Great  North  Road  at 
Dunblane.  The  length  of  road  chosen  was  divided  up  into 
eight  sections,  which  were  surfaced  as  follows: 
Section  No.  Character  of  Surface. 

1.     Ordinary  macadam. 

:;.     Ordinary  macadam  surface  tarred. 

3.  .Macadam  grouted  with   pitch  and  .-iund. 

4.  .Macadam  grouted  with  pitch  and  oil. 

5.  .Macadam  grouted  with  tar  and  Trinidad  bitumen  epurg. 

6.  Tarred   macadam,   i.  e.,  tarred   material  surface   sealed 
distilled  ta"-. 

7.  Tarred   ma'-adam.  1.  e..  material  tarred  with  two  parts 
of  tar  and  one  of  Trinidad  asphalt  epur^.  • 

8.  Tarred   macadam,  i.  e..  tarred   material  surface   sealed 
with  .Mexican  bituminous  mixture. 

The  results  observed  with  these  different  materials  and 
methods  of  construction  show  that  ordinary  macadam  as  used 
lor  section  No.  1  is  entirely  unsuitable  for  main  road  trafflc. 
It  cost  12.39d.  per  yard  super  to  lay  (pre-war  prices)  and 
:f,92d.  per  yard  super  to  maintain  for  five  years,  but  it  was 
practically  worn  out  in  4  years  9  months.  Section  No.  6 
was  the  best  of  the  lot  and  stood  alone.  11  cost  20.72d.  per 
yard  super  to  lay  (pre-war  prices)  and  the  cost  of  main- 
tenance for  five  years  was  ll.oGd.  per  yard  super.  It  was  tar 
painted  in  1916.  1919  and  1920. 

In  a  note  on  road  rolling  contributed  by  .Mr.  W.  Ballantine, 
Road  Surveyor  for  East  Stirlingshire,  highly  favorable  men- 
tion is  made  of  the  motor  road  roller,  which  is  said  to  be 
specially  well  suited  for  use  when  roads  are  being  resur- 
faced with  tar  macadam,  which  is  a  material  that  does  not 
require  heavy  rolling.  Amongst  other  advantages  claimed 
tor  it  is  a  saving  of  time  in  starting  up  in  the  morning,  since 
with  the  engines  in  order  a  start  should  be  made  with  one 
turn  of  the  handle.  The  starting  is  in  fact  so  easy  that  the 
engine  should  be  stopped  when  the  roller  has  to  wait  on  the 
road.  A  supply  of  paraffin  sufficient  for  two  or  three  weeks 
can  be  carried  in  the  covered  van.  With  these  rollers,  more- 
over, provision  is  made  for  varying  the  load  by  ballasting 
tne  or  both  of  the  rolls.  No  insurance  or  inspection  of  boilers 
is  required  as  with  steam,  and  when  the  engine  does  wear  out 
it  can  be  replaced  at  less  than  the  cost  of  fitting  in  a  new 
firebox  to  its  rival.  In  pre-war  times  with  petrol  at  Is.  3d.  a 
gallon  and  paraffin  at  Sd.  a  gallon  the  running  costs  were 
much  less  than  with  steam,  but  at  present  prices,  with  petrol 
at  3s.  8d.  a  gallon  and  paraffin  at  Is.  lid.  a  gallon,  the  fuel 
tost  is  about  the  same  as  it  is  with  a  steam  roller  using  coal 
at  32s.  a  ton.  On  the  other  hand,  the  motor  roller  retains 
the  advantage  that  its  fuel  involves  less  handling  and  that 
supplies  sufficient  tor  many  days  can  be  carried.  Mr.  Bal- 
lantine  adds  one  word  of  warning  in  regard  to  the  use  of 
motor  rollers.  They  must  be  kept  on  hard  ground,  as  if  a 
motor  roller  gets  on  to  soft  ground  it  has  not  sufficient 
reserve  of  power  to  extricate  itself. 


The  Inarticulateness  of  Engineers 

Editorial    In    The    Engrlneer.    London,    July    30.    1920. 

The  advances  of  technical  and  scientific  knowledge,  and  the 
ever-increasing  complexities  of  technological  practice,  have 
inevitably  brought  with  them  the  development  of  a  very  large 
body  of  technical  writing.  One  would  like  to  dignify  it  by  the 
name  of  technical  literature,  but  for  much  of  it  that  would  be 
an  entire  misnomer.  Unhappily,  we  find  that  most  of  those  who 
write  upon  scientific  or  techncal  matters  are  either  unwilling 
or  unable  to  clothe  their  facta  and  ideas  in  presentable  lan- 
guage. Some,  indeed,  appear  to  revel  in  the  use  of  crude  and 
clumsy  forms  which  leave  the  reader  in  difficulties.  That 
this  Kort  of  thing  is  tolerated,  and  even  encouraged  by  those 
who  publish  and  buy  books  at  their  present  very  high  cost, 
can  only  be  due  to  the  fact  that  the  readers  of  technical  books, 
papers  and  Journals  do  not  realize  the  kind  of  ill-treatment 
to  which  they  are  being  subjected.  It  points,  in  fact,  to  an 
e.Tcessively  low  standard  of  literary  education  among  those 
whose  lives  are  devoted  to  technical  matters,  and  this  in  turn 
points  to  a  serious  fault  in  our  system  of  technical  and 
scientific  education. 

The  source  of  tho'  comparative  Illiteracy  of  so  many  tech- 
n'cal  workers  is  undoubtedly   to  be  sought    in   unduly   early 


specialization  of  their  education.  In  itself,  it  is  undoubtedly 
surpnsine  that  men  whose  very  business  in  life  requires  as^ 
an  essential  condition  the  power  of  clear  and  logical  thinking 
and  the  exercise  of  mental  faculties  in  a  manner  which  is 
diametrically  opposed  to  vagueness  and  crudity,  should  yet 
find  it  difficult  or  distasteful  to  express  those  mental  processes 
in  an  equally  c'ear  and  logical  manner.  Yet  one  has  only  to 
take  up  the  average  technical  paper  or  book  to  find  sentence 
after  .sentence  in  which  it  is  quite  evident  that  the  writer  has 
not  meant  what  his  written  words  at  first  sight  convey,  or 
that  he  has  failed  to  make  clear  which  of  two  or  more  pos- 
sible interpretations  is  to  be  put  upon  his  words. 

No  do'ibt  the  reason  lies  in  an  entirely  insufficient  atten- 
tion to  language,  and  failure  to  realize  that  the  use  of  words 
requires  not  only  care  and  thought  but  considerable  training. 
It  is  by  no  means  easy  to  express  even  comparatively  simple 
technical  matters  clearly  and  concisely  and  in  a  manner 
which  will  leave  the  reader  tree  to  follow  the  written  line 
of  thought  without  having  to  struggle  with  obstacles  arising 
from  ambiguity  or  other  faults  of  language.  The  student  of 
a  technical  college  or  university,  therefore,  should  not  be  left 
to  find  these  things  out  for  himself,  for  he'  certainly  does  not 
know  them  when  he  enters  the  college  unless  his  previous 
training  has  been  of  quite  an  exceptional  kind.  If  he  has 
been  permitted,  for  the  later  years  of  his  school  course,  to 
specialize  upon  scientific  and  mathematical  subjects  which 
are  "likely  to  be  useful  to  him  later."  he  has  probably  isissed 
much  of  the  purely  literary  training  which  boys  following 
other  lines  of  study  obtain  at  the  corresponding  period  of 
their  education. 

We  would  not  by  any  means  advocate  a  return  to  a  largely 
classical  education  as  the  best  preliminary  training  for  scien- 
tific and  technical  workers,  but  it  is  painfully  evident  that  the 
l)ower  of  expressing  themselves  clearly  and  well  in  their 
own  tongue,  to  say  nothing  of  other  languages,  is  often  lack- 
ing in  those  whose  knowledge  and  skill  is  great  and  valuable. 
Insistence  on  a  certain  degree  of  literary  training  and  ability 
on  the  part  of  candidates  for  scientific  and  technological  de- 
grees in  our  colleges  and  universities  would  rapidly  lead  to^ 
an  improvement  which  would  react  on  educational  methods 
in  our  schools  and  throughout  the  technical  and  scientific  pro- 
fessions. 

A  considerable  amount  of  technical  "jargon'"  must  unavoid- 
ably remain,  nor  need  its  use  be  regretted,  even  from  the 
purely  literary  standpoint,  but  even  technically  specialized 
words  can  be  used  in  a  manner  which  is  something  better 
than  a  mere  travesty  of  our  language.  It  is  true,  of  course, 
that  it  the  tacts  and  ideas  which  are  dealt  with  in  any  piece 
of  writing  are  sufficiently  vluable.  those  interested  will  not 
hestitate  to  take  the  trouble  to  unravel  even  the  most  for- 
bidding presentation,  but  the  labor  is  often  considerable,  and 
much  valuable  matter  undoubtedly  remains  buried  beneath  a. 
clumsily  erected  pyramid  of  words.  Much  greater  lucidity 
and  ease  of  expression  would  serve  to  aid  the  advance  of  our 
technical  and  scientific  activities  to  a  very  appreciable  extent, 
and  the  remedy  for  our  present  inefficiencies  in  this  respect  is 
easy  once  the  need  is  recognized. 

Greater  literary  capacity  in  our  engineers  and  technologists       - 
generally  would,  however,  bring  with  it  still  other  advantages.      ■ 
It   would,   for  instance,  serve  to  remove  the   stigma  of  com-       * 
parative  inarticulateness  which  is  so  often  placed  by  the  op- 
ponents of  scientific  education  upon  those  who  have  special- 
ized in  scientific  and  technical  directions.     If  it  further  made 
il   possible  tor  those  whose  work  lies   in  other  directions  tO' 
underi^tand  and  apprecate  the  work  and  the  mental  attitude 
of  the  scientific  and  technical  worker,  still  greater  good  would 
result.    Indeed,  there  is  one  aspect  of  this  whole  matter  which 
is  even  now  attaining  serious  importance.     In  any  democratic  | 
community,  it  is  of  the  utniopt  importance  that  any  section  orj 
group  should  be  capable  of  protecting  its  own  interests  and  i 
those  interests  of  the  community  which  are  entrusted  to  it, 
by   presenting  its   own   case — when   need   arises — in   a  clear, 
convincing  and  forcible  manner. 

The  trend  of  political  events  suggests  that  in  the  future  this 
power  of  holding  one's  own  will  'become  of  ever-increasing 
in'portance.  Other  groups  of  the  community  are  becoming 
increasingly  articulate,  not  to  say  vociferous,  in  support  of 
their  own  claims  cr  in  defence  o'  their  rights.  It  !.•<  eminently 
important  that  those  who  receive  scientific  and  tech.iical  train- 
ing should  not  be  left  unfitted  to  present  the  interests  of  their 
own  group  in  the  press  or  on  the  platform,  "^'et  at  the  pres- 
ent time,  if  we  seek  for  examples  of  men  of  the  scientific  or 
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technical  professions  who.  wheu  called  upon,  have  been  able 
to  take  a  strong  part  in  public  atTairs  we  find  very  few.  Many 
<?auses,  no  doubt,  are  at  work  here,  but  among  them  the  lack 
of  the  power  of  forcible  v  '  -.v iuiiui;  i-xpressiou  is  surely 
na  Important  factor. 

AStandard  Method  of  Measurement 
for  Reinforced  Concrete 

KUitorial  from   Concr«to  ami   Construrtlunul    KiiKliiei-rlne.    I-ondoii, 
July.   l;>:'ti. 

A  year  before  the  war  a  Joint  cuiiuniiii'e  representing  the 
Quantity  Surveyors'  Association  ami  the  Concrete  Institute 
met  to  consider  'Jonio  standardization  of  methods  for  meas- 
uring reinforced  concrete  work,  and  the  report  of  this  com- 
mittee In  the  form  of  a  IS  page  piimphlet  Is  now  before  us. 
("onsistlng  of  more  than  40  members,  under  the  chairman- 
-;h'p  of  Mr.  S.  Bylander,  this  representative  body  submitted 
Its  proposals  to  the  R.  I.  K.  A.,  the  Surveyors'  Institution,  the 
National  Federation  of  Building  Trades  hiuployers'  and  the 
Institute  of  Builders,  whose  suggestions  were  carefully  con- 
sidered. This  report  mav.  therefore,  be  regimii'd  as  repn"- 
-:entative  of  all  the  important  interests  concerned,  and  will 
doubtless  form  the  basis  for  all  quantity  work  on  this  sub- 
ject In  future.  We  need  not  occupy  space  In  pointing  out 
the  necessity  for  uniformity  in  taking  off  reinforced  con- 
crete work.  A  unified  system  is  long  overdue,  and  a  very 
valuable  task  h:is  been  accomplished.  The  report,  which 
has  been  approved  both  by  the  C'oncretf  Institute  and  the 
Quantity  Surveyors'  Association,  deals  with  both  "in  situ" 
and  precast  work. 

Beginning  with  some  general  Instructions,  it  has  been  laid 
(lov.n  that  concrete  form  work  and  steel  reinforcement  are 
to  be  billed  together,  for  each  section  of  the  work,  such  as 
a  story,  and  that  the  dift'er"nt  materials  are  not  to  be  sep- 
arated under  trades.  This  should  greatly  facilitate  the  ad- 
j\istnient  of  omi.ssions  and  variations,  since  in  such  changes 
these  three  requirements  necessarily  stand  or  fall  toeether. 

The  actual  work  is  to  be  divided  under  the  headings  - 
foundations,  struts,  walls,  beams,  slabs,  curved  work,  stair- 
cases, and  pre-cast  work.  Work  to  be  Included  under  these 
headings  is  defined  by  reference,  e.g..  beams  are  instanced 
as  main  beams,  secondary  beams,  braces  and  cantilevers. 
First  the  shape  and  size  of  these  members  is  to  be  stated, 
then  the  quantities  of  concrete,  formwork  and  steel  neces- 
sary. Bitt  measurements  are  enjoined,  the  concrete  in  cubic 
feet,  the  formwork,  super,  the  steel  in  pounds,  and  any  spe- 
cial work,  linear,  super,  or  numbered,  as  most  appropriate. 
As  regards  concrete,  the  contractor  is  to  be  informed  that 
though  proportions  are  given  by  volume  the  cement  is  to  be 
put  in  by  weight.  This  use  of  different  units  Is  a  great 
weakness  in  our  measurement  systems,  and  is  often  not  suf- 
ficiently emphasized  in  specifications.  Volume  and  weight 
proportions  are  quite  priceably  different,  and  on  a  job  the 
former  method  of  measurement  is  alone  practicable  On 
the  other  hand,  transport  companies  invariably  charge  by 
weight,  though  merchants  3^11  some  national  materials  b.\ 
volume.  We  think  that  it  would  be  of  great  national  assist 
ance  If  some  unification  could  be  arrived  at  In  this  matter, 
and  commend  the  subject  to  the  attention  of  those  concerned. 
It  is  left  to  the  contractor  to  add  to  formwork.  which  is 
measured  super,  the  cost  of  overlaps,  battens,  strutting,  fil- 
lets and  the  like,  and  we  assume  that  the  committee  came 
to  the  conclusion  that  the  factor  for  these  additions  is  suffl- 
c'cntly  constant  to  justify  this  omission  on  the  part  of  the 
f.irveyors. 

As  regards  steel,  main  bars  >4  in  to  2  in.,  everj-  size  be- 
low 'i  in.,  bars  over  SO  ft  long,  stirrups  and  links,  hooping, 
and  meshwork.  are  to  he  kept  separate.  These  Items  are  to 
be  described  as  fixed  In  position  complete. 

The  report  proce-^ds  to  describe  particular  Items.  For 
•example,  in  the  case  of  beams,  the  shape  and  position, 
whether  attached  to  pillars,  relation  of  depth  to  width, 
whether  miin  beams  and  if  chamfered  or  curved,  and  so  on. 
Tnnst  be  made  clear. 

The  last  four  pages  are  devoted  to  pre-cast  work.  The 
time  for  execution  Is  to  be  given  in  order  that  the  number 
of  moult's  may  be  Judged  in  repetition  work  and  the  neces- 
.'iary  hoilstins  and  fixing  fully  described.  A  further  statement 
^s  to  whether  surfaces  are  left  rough  for  plaster  or  finished 
ito  a   fair  face  Is  required.     For  floor  slab  work  a  short  ex- 


ample of  the  Quantities  is  given  us  a  general  guide  to  the 
method  to  bo  adopted.  Finally,  piles  are  described  in  some 
detail.  These  are  to  be  numbered,  after  a  full  account  of 
their  construction     sire,   and    final   situation. 

In  the  early  days  of  reinforced  concrete  work  speclullsts 
were  so  largely  resorted  to  that  the  question  of  quantities 
was  not  a  very -urgent  one.  Now.  however,  so  much  work  Is 
designed  without  reference  to  any  patent  system  that  quan- 
tities have  become  a  very  Important  matter,  and  we  feel 
sure  that  this  report  will  be  most  welconio,  both  to  surveyor* 
generally  and  to  builders'  estiniators  It  Is  terse  and  free 
from  anything  unnecessary  to  the  object  in  view,  and  there- 
fore will  form  a  very  useful  and  usable  reference,  und  we 
feel  sure  that  it  should  advance  the  use  of  concreti-  ma- 
terial-i. 


Stand'ard  Specifications  and 
Research 

Kdllorlal  In  Tlu-  Knulni  ir.  I^iulnn,  July  9,  1920. 

No  one  even  moderately  aciiualnted  with  the  work  which 
has  been  done  by  the  Engineering  Standards  t'ommitlee — now 
the  British  Engineering  Standards  Association-can  fail  to 
appreciate  the  immense  value  of  that  work  to  British  engi- 
neering and  to  the  many  greiit  industries  i-onnected  with  it. 
British  Standard  Specications  have  attained  a  status  all  their 
own,  and  the  unremitting  activities  of  the  Standards  Asso- 
ciation and  its  numberUss  subcommittees  may  well  be  trusted 
to  maintain  that  status.  The  one  great  objection  to  excessive 
"standardization"  resides,  of  course,  in  the  danger  that  once 
a  "standard"  has  been  adopted  it  tends  to  stereotype  design 
and  pioductlon,  and  to  stifle  progress  and  initiative.  To  a  very 
considerable  extent  the  practice  of  the  Association  meets  this 
objection  by  bringing  all  its  specifications  up  for  revision  at 
relatively  short  intervals  of  time,  when  they  can  be  amended 
or  withdrawn  as  may  seem  wise  in  the  light  of  experience. 
Admirable  as  this  principle  undoubtedly  Is.  yet  It  does  not 
quite  meet  the  real  root  of  the  dlllicully.  The  specifications 
come  up  for  revision  it  is  true,  but  whence  will  come  the  Initia- 
tive required  to  bring  about  revision?  When  new  conditions 
hnve  arisen  which  niter  the  demands  of  the  user,  or  when 
other  changes  have  aflfected  the  conditions  of  production, 
there  will  be  a  cause  for  revision,  and  those  Immediately  af- 
fected may  be  trusted  to  bring  either  case  forward.  This  is 
revision  prompted,  if  not  forced,  from  without,  occurring  as 
the  result  of  the  pressure  of  external  causes.  But  it  Is  not 
well  to  wait  until  one  is  pushed  lorward  from  outside,  and  we 
would  therefore  ple.-id  tor  an  initiative  towards  progress  from 
within  the  .Associalicn  itself. 

Whenever  a  committee  or  panel  appointed  to  draft  a  new 
specification  first  comes  together,  discussion  nearly  always 
sl.ows  that  the  greatest  obstacle  to  arriving  at  a  really  satis- 
factory Fpeclficatlon  lies  in  a  lack  of  fundamental  knowledge. 
It  happens  again  and  again  that  points  of  the  highest  im- 
portance have  simply  to  be  left  "as  they  were"  in  some  earlier 
.■;peclficallon.  because  no  one  is  able  to  give  definite  data, 
or  th?  point  is  settled  on  the  strength  of  some  expression  of 
opinion  which  may  be  little  more  than  the  echo  of  works 
tradition  or  of  local  prejudice.  Even  In  those  cases  in  which 
fundamental  facts  are  fairly  well  established,  there  is  always 
a  large  number  of  oulslaniling  points  upon  which  a  wide  dif- 
ference of  opinion  exists,  not  only  as  between  users  and  mak- 
ers, whose  views  often  diverge  as  a  result  of  their  different 
outlook  upon  the  same  problem,  hut  as  between  different 
makers  of  the  same  material  or  different  users  of  the  same 
article.  This  state  of  affairs  is.  of  course.  Inevitable,  since  II 
Is  scarcely  possible  that  our  detailed  exploration' of  the  facts 
of  nature  should  have  kept  pace  with  the  rapid  developments 
of  our  Industries  and  technique,  by  methods  largely  of  trial 
and  error.  "Practice"  In  this  sense  cannot  avoid  pushing  far 
ahead  of  systematic  knowledge.  But  it  is  none  the  less  very 
Important  that  we  should  do  all  we  can  to  fill  up  these  gaps 
In  our  knowledge  and  to  provide  as  soon  as  may  be  sys- 
tematic data  to  replace  the  more  or  less  haphazard  resalts 
of  trial-and-error  exploration.  The  work  of  the  Association, 
In  Its  many  committees,  provides  one  of  the  richest  fields  In 
this  direction.  There  Is,  as  a  rule,  a  very  frank  Interchange 
of  opinions  between  the  manufacturer  and  user,  and  the  scien- 
tific investigator  Is  often  called  In  to  assist  In  these  delibera- 
tions. Often.  Indeed,  he  Is  able  to  solve  some  of  the  dlffl- 
cultles  which  arise;  data  obtained  in  a  special  Investigation 
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are  circulated  to  the  members  of  a  committee,  and,  as  a  re- 
sult, a  satisfactory  conclusion  is  reached.  But  this  result 
can  only  be  arrived  at  when  research  work  on  the  lines  in 
question  harpen  lo  have  been  carried  out  previously,  or  when 
it  can,  by  some  particular  arrangement — as  in  the  case  of 
certain  "aircraft  committees"— be  specially  carried  out  for  the 
committee.  When  such  Is  the  case,  the  results  are  often  so 
important  and  so  satisfactory  that  it  may  well  be  suggested 
that  the  •consideration  of  the  Main  Committee  of  the  Associa- 
tion should  be  given  to  this  question  of  encouraging  and  even 
undertalilng  a  much  wider  series  of  resoiirches.  The  Asso- 
ciation is  already  In  receipt  of  financial  support  from  the 
Government,  but  the  money  so  derived  i.s  mainly  required  for 
the  routine  work  of  preparing  and  publishing  standard  speci- 
fications. A  body  possessing  such  widespread  and  influential 
support  as  the  Association,  however,  should  be  well  able  to 
secure  sufficient  financial  support  from  its  technical  and  in- 
dustrial subscribers  to  permit  it  to  ask  for  increased  grants 
from  the  Government  lor  this  very  object  of  undertaking  re 
search. 

We  do  not  sugeesl  that  the  Association  should  itself  carry 
out  researches:  we  do  not  feel  satisfied  that  research  either 
•■by  committee"  or  "by  Association"  is  likely  to  be  particu- 
larly successful.  But  if  the  Association  had  reasonable  funds 
at  its  disposal  for  research  purposps,  the  various  committees 
would  find  no  difficulty  at  all  in  having  researches  undertaken 
to  clear  up  the  many  points  of  difficulty  which  constantly 
arise.  Such  work  could  be  carried  out  at  the  National  Phys- 
ical Ijiboratory,  which  in  the  past  has  done  a  very  large 
amount  of  work  for  the  Engineering  Standards  Committee. 
and  at  various  university  labora^fories  which  happen  to  be 
particularly  suited  for  any  given  investigation.  Research 
of  this  kind  would  be  of  very  special  value  and  importance 
for  two  reasons.  In  the  first  place,  many  of  the  questions 
which  arise  in  discussions  over  specifications  are  of  that 
••fordorland"  variety  which  do  not  appear  to  be  the  particular 
business  of  anyone.  Some  of  these  questions  are  not  in  the 
least  likely  to  be  taken  up  by  any  Research  Association  of 
manufacturers,  partly,  perhaps,  because  any  committee  con- 
slrtlng  of  manufacturers  alone  would  agree  on  the  very 
point  which  becomes  a  contested  issue  where  manufacturer 
and  user  meet.  Research  on  such  matters  would  assist  in 
placing  »he  whole  industry  on  a  sounder  basis,  and  this  re- 
sult would  nowhere  be  better  secured  than  in  the  case  of  non- 
ferrous  alloys,  which  constitute  a  region  in  which  the  widest 
differences  of  opinion  are  to  be  met.  In  the  second  place. 
and.  as  we  regard  it,  the  more  important,  the  conduct  of  such 
researches,  by  or  under  the  auspices  of  the  Association,  would 
furnish  a  most  powerful  and  useful  initiative  for  the  periodical 
revision  of  standard  specifications.  Where  at  present  this 
Incentive  to  revision  rests  with  someone  who,  for  one  reason 
or  another,  has  found  the  existing  specification  unsatisfactory. 
a  new  impulse  would  be  created.  The  publication  of  the  re- 
port if  a  research  carried  out  under  the  auspices  of  the 
Association  itself  could  not  be  ignored;  it  would  become  auto- 
matically necessary  to  bring  the  standard  specifications  into 
line  with  the  new  data  obtained  unless  on  critical  discussion 
those  data  could  he  either  discredited  or  shown  not  to  be 
In  conflict  with  the  clauses  of  the  existing  specifications. 
Were  such  a  course  to  be  adopted,  we  might  feel  sure  that 
not  only  were  we  safe  agaln.st  any  tendency  for  the  activities 
of  the  Association  to  clog  progress,  but  we  might  look  to  the 
Association  itself  as  a  very  powerful  force  actively  making 
for  prosrresR. 
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Municipal  enterprises  of  all  kinds  are  small  scale  repre- 
sentations of  nationalized  industries;  in  them  we  may  see 
the  effects  of  bureaucracy  and  of  the  democratic  vote,  and 
may  study,  by  contrasting  them  with  private  undertakings  of 
a  similar  kind,  the  probable  course  of  events  in  businesses 
conducted  by  the  State.  In  London  we  have  two  great  public 
services  run  in  the  municipal  manner — the  tramways  by  the 
County  Council,  and  water  supply  by  the  Water  Board.  Both 
are  In  a  desperate  financial  position.  We  have  also  two  serv- 
ices managed  by  the  State — Posts  and  Telephone;  both,  again, 
are  short  of  money.  On  the  other  hand,  we  have  the  gas 
.sunply,  electricity  supply,  motor  omnibuses,  and  interurban 


railways  controlled  by  private  enlerpiists.  They  are  all  car- 
ried on  with  a  degree  of  success  that  is  commendable  in  these 
hard  time.  They  succeed  because  they  are  conducted  on  busi- 
ness lines.  They  sell  the  commodities  they  provide  at  a  profit- 
able price,  and  in  settling  that  price  they  look  at  the  balance 
sheet  instead  of  the  register  of  votes.  Furthermore,  by  the 
avoidance  of  extravagances  which  are  inevitable  in  the  cases 
of  governments  and  municipalities,  they  are  able  to  sell  more 
cheaply  than  any  public  body  does,  and  to  make  a  reason- 
able profit  at  the  same  time.  To  take  but  a  single  example, 
it  would  be  interesting  to  compare  the  priming  expenses  of 
the  London  County  Council  tramways  with  those  of  any  pri- 
vate tramway  company.  The  figures  would  astonish  those 
who  are  not  accustomed  to  the  handling  of  printing  accounts. 

A  large  portion  of  this  week's  "agenda"  of  the  London 
County  Council  was  devoted  to  the  tramways,  which,  as  all 
Londoners  know,  are  in  a  precarious  linanoial  position.  It  is 
true  that  they  nearly  always  have  been  in  that  position,  but 
it  has  grown  rapidly  more  acute,  and  in  March  last  a  special 
committee  was  appointed  to  examine  the  problems,  particu- 
larly with  regard  to  an  increase  of  fares.  This  committee 
has  not  completed  its  work,  but  it  has  been  moved  to  issue 
an  interim  report,  because  the  position  disclosed  by  its  in- 
quiries i.s  so  serious,  and  the  estimated  deficiency  on  the  tram- 
ways has  grown  so  rapidly,  that  something  must  be  done 
at  once.  It  is  with  this  interim  report  that  we  purpose  now 
to  deal.  To  discuss  the  various  figures  would  bore  and  prob- 
ably confuse  our  readers,  and  in  any  case  they  are  rather  of 
detailed  than  cii  general  interest.  It  is  sufficient  to  say  that 
there  is  no  small  probability  that  the  deficiency  for  the  cur- 
rent financial  year  will  amount  to  more  than  one  million 
pounds  sterling,  which  is  equivalent  to  a  special  county  rate 
of  sixpence  farthing  in  the  pound!  Had  any  private  under- 
taking been  allowed  to  get  itself  into  so  parlous  a  state  no 
words  of  condemnation  would  be  strong  enough  for  it;  the 
County  Council  escapes  because  it  is  a  public  body  run,  osten- 
sibly, for  the  public  good.  Put  brutally,  the  London  tram 
w'ays  are  hopelessly  bankrupt,  and  the  best  thing  to  do  with 
them  would  be  to  sell  them  piecemeal  to  the  highest  bidders 
— as  the  Thames  boats  were  sold  in  similar  circumstances — 
or  jettison  them  if  no  purchasers  could  be  found,  and  allow 
private  enterprise,  run  on  business  lines,  to  cater  for  the  needs 
of  the  public.  That  common-sense  but  heroic  course  the 
County  Council  has  not  the  courage  to  pursue.  It  looks  to 
other  methods,  of  which  the  first  is  the  perfectly  proper  and 
legitimate  increase  of  fares — which  we  are  glad  to  observe 
the  Council  has  adopted — and  the  second  is  the  wholly  im- 
proper and  illegitimate  method  of  killing  competition. 

A  lar.ee  portion  of  the  report  of  the  special  committee  is 
occupied  by  an  attack  on  the  advantages  enjoyed  by  the 
motor  omnibus  and  underground  railways  of  London,  and  it 
is  seriously  suggested  that  the  motor  omnibus  companies 
should  be  ))urchased  by  the  Council  and  then  let  to  private 
managements,  the  object  being,  of  course,  to  secure  a  part 
of  the  profits  on  the  omnibus  lines  and  to  maintain  such  con- 
trol over  thom  that  they  would  not  press  heavily  on  the  tot- 
tering tramways.  We  cannot  imagine  that  the  majority  of 
Londoners  would  approve  that  action.  What  the  people  of 
Ix)ndon  want  is  good  transport  facilities,  and  they  are  quite 
indifferent  whether  those  facilities  are  owned  by  the  County 
Council  or  not.  The  omnibuses  suit  them;  they  provide  a 
rapid  and  convenient  means  of  transport  at  a  reasonable 
price.  A  disinterested  municipal  body  would  rejoice  in  their 
success.  It  would  see  that  they  were  serving  the  city  well, 
and  would  encourage  them.  The  County  Council  takes  the 
opposite  line.  It  desires  to  rob  the  public  of  the  facilities 
the  motor  omnibuses  provide  because  they  interfere  with  the 
success  of  the  trams.  It  would  like  a  monopoly  of  trans- 
ports in  London.  It  makes,  through  the  special  committee, 
the  usual  complaint  that  the  tramways  are  burdened  with  I 
road  improvements  from  which  the  omnibuses  escape.  Ofl 
course  they  are:  that  is  one  of  the  expensive  items  of  the' 
tramway  system  and  Is  a  legitimate  charge  on  that  system. 
A  gas  company  does  not  complain  because  Its  mains  are  more 
expensive  to  lay  and  maintain  than  electric  mains.  It  puts 
that  charge  down  on  the  contra  side  of  the  account  and  It 
gives  up  making  gas  it,  after  allowing  for  its  costly  mains, 
It  cannot  make  a  profit.  The  fact  is  that  tramways  are  fast 
becoming  an  anachronism;  the  Independent  vehicle  Is  better 
in  every  respect.  Instead  of  continually  increasing  its  com- 
mitments, the  Council  should  be  taking  steps  to  discharge  It- 
self of  nn  intolerable  burden.     It  would  be  far,  far  better  to 
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give  up  the  iramwa>>'  and  turn  the  iruinwHy  rate  to  tbe 
legitimate  municipal  enterprise  ol  roiid  uuprovenieat  for  tbi« 
beni'flt  of  raoier  Irallic  than  endeavor  to  boo^t  up  a  weak  en- 
terprise by  cUoking  successful  conipetiiors. 

The  lx)ndon  County  Council  tramways  have  always  beeu  a 
crying  example  of  the  futility  of  nmnkipal  cutorprlae  directed 
into  wrong  channels.  Thev  were  acquired  with  the  idea  of 
'inlfying  control  for  Che  public  good  and  s.iuring  proQt.s  which 
.  o'lhl  be  turned  to  necessary  but  unpruillable  city  improve- 
ment.'. The  unification  of  control  has  led  to  gradlose  plans 
wl:i' n  the  Council  could  not  afford,  and  the  prollts  have  dixap- 
peared  and  left  a  deficit  of  one  million  pounds.  New  factors  have 
arisen  in  the  motor  omnibus  and  tube  railways  which  dis 
count  very  seriou.sly  tile  value  of  the  tramways,  but  the  Coun 
cil  cannot  tolerate  the  waste  of  Its  vast  capital  expendilun- 
and  endeavors,  therefore,  to  bolster  up  an  undertaking  which 
is  out-dated.  Had  the  tramways  been  left  to  private  num 
agenient  this  quandry  would  never  have  affected  the  public 
The  management  would  have  foreseen  the  coming  change  and 
modified  its  policy  in  time,  or,  failing  that,  the  unavoidable 
loss  would  have  fallen  on  private  purses.  The  struggle  of  lh<' 
unfit  with  the  tit,  of  the  old  with  the  new.  is  Inevitable  in  all 
affairs  run  by  municipalities  or  States.  They  oppose  Im 
irovements  and  arrest  progress  because  they  cannot  bear  to 
ee  the  expenditure  they  have  made  thrown  to  the  winds.  an<l 
hey  would  kill  opposition,  however  gocd  it  might  be.  rather 
■liiin  acknowledce  the  deterioration  of  their  nwn  work. 

Utilising  the  Power  of  the  Tides 
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This  is  another  of  the  engineer's  dreams  of  the  past  that 
appears  likely  to  come  true  in  the  near  future.  .  .  .  The  ques 
tion  of  using  the  power  of  the  tides  has  come  up  again  and 
again,  only  to  be  rejected,  usually  on  the  ground  that  the 
very  heavy  outlay  involved  in  the  constr\iction  of  reservoirs 
renders  any  such  scheme  uneconomical.  Ixird  Kelvin  ex- 
amined the  question  some  years  before  his  death  and  came 
to  that  conclusion. 

At  the  present  time  there  are  two  distinct  schemes  befort 
the  public,  one  of  which  at  least  is  in  a  fair  way  of  realiza- 
tion. 

One  scheme  that  has  b'.'cn  outlined  by  a  private  inventor, 
who  has.  we  understand,  shown  its  feasibility  up  to  a  certain 
point,  provides  for  barges,  or  rafts,  or  something  similar  be- 
ing moored  in  the  tide  way,  with  water  turbines  held  on,  in 
or  under  the  vessel  In  such  a  manner  that  the  in-flowing  and 
out-flowing  tide  can  pass  through  the  turbines,  and  furnish 
power  to  be  used  in  driving  electric  generators.  It  should, 
perhaps,  be  noted,  en  passant,  that  the  realization  of  what 
were  dreams  in  the  past  has  been  rendered  possible.  In  al 
most  every  case  so  far,  by  the  development  of  electrical 
transmission  of  energy.  It  would  have  been  almost  useless 
to  have  tapped  the  Niagara.  Snoqualmie.  or  Cauvery  Falls, 
unless  it  had  been  practicable  to  transmit  the  power  obtained 
from  the  water  turbines  to  a  distance  from  the  Falls;  and 
similarly  it  is  the  electrical  transmission  of  energy  that  Is 
going  to  enable  the  power  of  the  tides  to  be  used.  Elec- 
trical apparatus  can  easily  arrange  to  take  advantage  of  the 
varying  rate  of  flow  of  the  tides  to  compensate  for  the  varia- 
tion in  the  rate,  and  to  make  use  of  all  the  power  that  can 
be  obtained  from  the  tides  in  any  river.  In  the  proposal 
mentioned  above,  in  which  turbines  are  carried  on  a  barge. 
nr  other  vessel,  the  generators  could  easily  be  arranged  to 
run  at  varying  speeds,  with  the  varying  flow  of  the  tide; 
and.  of  course,  there  would  be  no  difficulty  whatever  in  mak- 
ing use  of  the  upward  flow  and  the  downward  flow  in  the 
same  river.  Probably  electrical  accumulators  will  have  to 
he  employed,  placed  in  an  accumulator  hous(>  built  for  them 
on  shore  in  the  neighborhood  of  the  barge;  and  the  varying 
flow  can  be  arranged  to  charge  the  accumulator  automatically, 
the  variations  being  compensated  for.  or  an  engineer  In 
charge  of  the  plant  can  quite  easily  follow  the  tide  up  and 
down,  and  adjust  his  currents  and  pressures   in  accordance. 

In  the  other  method,  which  is  to  have  parctlcal  application, 
we  tinderstand,  In  the  Bay  of  Fundy,  advantage  Is  to  be  taken 
of  two  rivers  running  into  the  same  estuary.  Dams  will  close 
In  both  rivers,  at  their  mouths,  and  a  dam  is  to  be  provided 
connecting  the  reservoirs  formed  by  the  main  dams  In  each 
river.  The  flow  of  water  through  sluice  gates  In  the  dams 
will  be  made   to  drive   turbines   coupled   to   generators,   that 


will  trnnsuilt  ihi-  current  to  uccumulaturs,  or  to  be  directly 
used  for  power  or  lighting.  The  changes  are  to  be  run  upon 
the  use  of  the  two  river  reservoirs.  One  of  them  is  to  form 
a  high  level  basin,  the  water  flowing  into  It,  and  out  of  it, 
furnl,>ihing  the  major  portion  of  the  power;  the  other  river 
Is  to  form  the  low  level  biisin,  and  is  to  receive  a  cer- 
tain quantity  of  water  from  the  high  level  basin,  the  flow  of 
water  from  ono  basin  to  the  other  furnishing  power;  and 
'valer  Is  to  flow  from  the  low  level  basin  into  the  main  estu- 
ary, again  furnishing  power.  In  this  particular  scheme,  the 
power  station  Is  to  be  flxed  on  an  auxiliary  dam,  and  the  top 
(if  the  dam  Is  to  be  usihI  as  a  roadway,  electric  traniB  being 
run  over  It,  but  provision  being  made  by  locks,  in  tho  usual 
way  for  ships  going  up  Into  the  river  forming  the  high  h-vel 
hasln,  and  coming  out  of  it  again. 

.•\  modlflcation  of  this  scheme  ha.s  bet-n  suggesttxl  by  some 
.'^wiss  engineers  of  Lausanne,  which  they  claim  will  be  more 
efliclent,  and  give  a  higher  return  of  the  actual  power  pres- 
ent In  the  tidal  water.  In  their  scheme,  there  are  two  artlfl- 
cial  reservoirs,  or  presumably  natural  ones,  where  thero  are 
two  rivers  flowing  out  to  the  same  point;  one  is  the  prin- 
cipal reservoir,  and  the  other  an  auxiliary.  Dams  shut  In 
both  reservoirs  from  the  sea  separately,  and  a  dam  separates 
the  two  reservoirs.  The  Idea  is  that  during  flood  tide  the 
water  Is  allowed  to  rise  on  the  outside  of  the  dam  of  the 
main  reservoir  for  about  two  hours,  and  It  is  theu  allowed 
10  How  through  turbines  Into  the  main  reservoir  for  four 
and  a  half  hours.  For  the  next  hour  and  threi^quarters,  a 
portion  of  the  water  now  stored  in  the  main  reservoir  flows 
into  the  auxiliary  reservoir;  for  the  next  four  hours,  the 
water  flows  out  from  the  main  reservoir  to  the  sea,  and  for 
the  remaining  hour  and  three  quarters,  the  auxiliary  reser- 
voir returns  the  water  it  received  previously  to  the  main 
ri'ser>oir.  At  I'ach  flow  of  water  from  the  sea  to  the 
main  reservoir,  from  the  main  reservoir  to  the  sea;  from  the 
main  reservoir  to  the  auxiliary,  and  from  the  auxiliary  back 
to  the  main  reservoir,  turbines  are  made  to  furnish  power 
and  to  drive  electric  genenitors,  the  current  being  trans- 
mitted Inland,  or  to  charge  accumulators,  or  in  any  other 
way  that  may  seem  desirable. 

The  weak  point  of  the  second  scheme  aiipears  to  be  the 
probable  cost  of  the  reservoirs,  except  where  nature  has 
done  the  work.  There  Is  a  further  modiflcatlon  of  the 
scheme.  In  which  the  main  reservoir  is  divided  into  two,  and 
further  power  Is  obtained,  or  perhaps  It  should  be  said  a  more 
equal  rate  of  power,  by  causing  the  water  to  Mow  between 
the  two  portions  of  the  main  reservoir,  and  from  the  auxiliary 
reservoir  to  and  from  the  sea. 

Speculation  and  Hypothesis. 

l-;<lllorl:il  III  Thi-  Enclnci-r,  London,  Sept.  3,  1920. 
The  conclusion  of  the  address  which  Professor  Eddington 
delivered  to  the  British  Association  is  a  defense  of  hypo- 
thesis and  an  "apologia"  for  speculation.  It  Is  well  to  recog- 
nize clearly  the  difference  between  the  two.  Hypothesis  Is 
best  defined  as  a  "provisional  explanation."  It  is  something 
set  up  as  a  target  of  criticism.  If  It  withstands  all  attacks, 
it  the  apparent  exceptions  by  which  It  Is  put  to  pro«if  are 
unable  to  overthrow  it,  then  It  ceases  to  be  an  hypothesis.  It 
ceases  to  be  provisional,  it  is  accepted  as  a  full  explanation. 
.Speculation,  on  the  other  hand,  moans  "looking  Into  with 
the  eye  of  the  mind."  .\  scientific  speculation  is  a  kind  of 
Irresponsible  hypothesis — "The  disembodied  principles  of  all 
arts  and  sciences  float  before  the  Imagination  in  undeflned 
profusion."  It  Is  very  open  to  attack,  and  is  essentially  of 
tbe  stuff  that  dreams  are  made  of,  and  may  ascend  boldly 
into  spheres  that  close,  disciplined  scientific  thought  dare  not 
mount.  By  Its  freedom  from  all  trammels  it  may  Justly  be 
accounted  when  prudently  used  the  greatest  of  all  forms 
of  thought.  Newton's  magnificent  Idea  of  universal  gravita- 
tion was  a  speculation  of  the  grandest  kind,  and  one  of  tbe 
moat  fertile  In  the  ambit  of  knowledge.  The  speculations 
which  Professor  Eddlngton  and  his  fellow-phylclsta  are  now 
permitting  themselves  to  exercise  are  perchance  not  less 
great.  Newton  brought  the  largest  movements  and  the  larg- 
est bodies  within  the  compass  of  man's  mind;  modern 
phyiscists,  Eddlngton,  Soddy,  Bragg,  Lodge,  Rutherford,  are 
bringing  the  smallest  atoms — the  matter  of  atom.s — and  the 
smallest    movements — possibly,    too,    the    matter   of   all    mo- 
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tion — into  the  same  small  space.     Speculation  is  their  magii 
spy-glass;    hypothesis  their  matter-oftact  test  bench. 

But  great  and  wonderful  as  are  scientific  speculation  and 
hypothesis,  they  are  not  without  grave  dangers.     Who  shall 
say  how  much  of  the  false  knowledge  in  the  world  is  due  to 
speculation.     The    man   or   woman    who    allows    his    or    her 
imagination  to  play  pranks  with  facts,  may  misguide  genera- 
tions of  men.     The  uncritical  do  not,  cannot,  examine.     They 
accept  on  faith  and.  as  lightly  as  you  please  will  forget  ill 
the  reservations  with  which  a  philosopher  hems  in  a  specula- 
tion, and   put   it   into  circulation  as   sterling  fact.     It  is  de- 
sirable, then,  that  thinkers  should  keep  their  speculations  in 
the  closets  of  their  own  minds,  or  at  most  reveal  them  only  to 
those  who  can  appreciate  them  at  their  real  value.     Against 
hypothesis   the  same  argument   might   hold   good.     The   way 
to  the  hell  of  scientists  is  paved  with  false  hypotheses.  But 
an  hypothesis  must  be  published  to  do  its  work  in  the  world, 
and  all  we  can  ask  is  that  scientists  will  not  put  hypotheses 
before   the   general   public   before    they    have   been    screened 
and    riddled,    vanned    and    purified,    till    little    speculation    re- 
mains in  them,  and  there  is  a  good  probability  that  they  will 
withstand   the   criticism   they  provoke.     "It   is   rightly   said," 
says  GustaVe  le  Bon.  "that  science  is  the  daughter  of  experi- 
ment, but  it  is  very  rarely  that  experiment  has  not  hypothesis 
lor  its  guide.     This  last  is  the  magic  wand  which  evokes  the 
known    from    the    unknown,    the   real    from    the    unreal,    and 
gives  a  body  to  the  most   shadowy  chimeras."     I.e  Bon  evi- 
dently does  not  differentiate  clearly  between  hypothesis  and 
speculation.     The  former,  we  take  it,  cannot  be  built  without 
facts;   the  latter  certainly  may  be.     An  hypothesis,  we  take 
it.  is  reached  by  combining  certain  known  facts  in  a  definite 
order    with    the    object    of    determining    if    thereby    certain 
phenomena   can   be   explained.     The   nebular  hypothesis,   for 
example,   was   certainly   not  chimerical   in   its  origin,   and   it 
Is   as  near  to   pure   speculation   as   any   hypothesis   may   be. 
But  Herschel   built   it  up  originally   from  certain   facts,   and 
11   has  been  strengthened  by  the  accretion  of  other  facts,     ft 
is   probable   that   it   must   for   ever   remain   an   hypothesis,   a 
provisional  explanation  of  the  formation  of  worlds.     But  the 
bulk  of  hypotheses  do  not  for  long  remain   in  an  uncertain 
state:    they   are  either  confirmed   and   pass   into  the  general 
mass   of  ascertained   knowledge,   or  they   are  found   wanting 
and  are   thrown   on   the   scrap  heap   of   wisdom.     To  defend 
them  seems  little  more  than  an  act  oi"  supererogation,  for  it 
can  scarcely  be  denied  that  they  are  at  the  root,  if  not  the 
root  itself,  of  all  advances  in  science.     To  quote  again  from 
le  Bon:  "To  make  hypotheses,  to  verify  them  by  experiments, 
then  to  attempt  to  connect,  by  the  aid  of  generalization,  the 
facts    discovered,    represents    the    stages    necessary    for    the 
building  up  of  all  our  knowledge."     Thi.*:  quotation  and  that 
given  above  are  taken  from  the  conclusion  of  "The  Evolution 
of   Matter" — translated   by    Legge   from   the   third   edition   of 
that  notable  book,  and  published  in  1907 

An  overweening  desire  to  secure  to  themselves  the  fame 
of  priority  leads  many  scientists,  chiefly  young  researchers, 
to  throw  at  the  world  speculations  long  before  they  them- 
selves have  tested  and  tried  them  to  the  limit  of  available 
knowledge.  They  say  to  themselves:  "We  will  put  it  up;  If 
it  is  wrong,  someone  will  knock  it  down."  The  principle  is 
in  general  a  pernicious  one.  Followed  amongst  follow-scien- 
tists  In  the  same  sphere,  it  may  do  no  harm  and  may  con- 
ceivably do  some  good  ;but  it  is  far  too  dangerous  to  spread 
false  doctrines  amongst  all  and  sundry.  To  some,  they  will 
stick,  and  the  spread  of  exact  knowledgi;  be  thereby  delayed. 
Dai^'in  pondered  over  his  great  theory  for  well-nigh  a  score 
of  years  before  he  gave  it  to  the  world.  It  would  be  well 
that  others  followed  his  example.  It  is  better  to  litter  the 
laboratory  with  discarded  theories  and  speculations,  as  Fara- 
day's laboratory  was  littered,  than  to  publish  a  single  false 
one.  "Hundreds  of  men."  says  Karl  Pearson,  in  the 
"Grammar  of  Science."  "have  allowed  their  Imagination  to 
solve  the  universe,  but  the  men  who  have  contributed  to 
our  real  understanding  of  natural  phenomena  have  been 
those  who  were  unstinting  in  their  application  of  criticism 
to  the  product  of  their  imagination.  It  is  such  criticism 
Tvhich  is  the  essence  of  the  scientific  use  of  the  imagination, 
which  Is,  indeed,  the  very  life  blood  of  science." 


British  Municipal    Electric  Railways  and 

Fares 

EUitoi-ial  from  The  Surveyor,  London.  Aug.  13.  1820. 
-Municipal  tramway  undertakings  have  been  in  an  .unfor- 
tunate position  for  many  years  past,  and  the  outlook  does 
not  appear  to  improve.  Even  the  most  prosperous  concerns 
have  been  very  hard  hit.  chiefly  owing  to  the  war,  but  es- 
pecially to  the  aftermath  of  inflated  expenditure  that  has 
been  caused  ny  the  war.  At  Liverpool,  for  example,  the 
prospects  of  the  city  tramways  appear  to  be  of  the  gioom- 
iest,  if  we  are  to  judge  by  a  statement  made  recently  by  the 
chairman  of  the  Tramways  Committee.  The  undertaking,  it 
was  explained,  is  a  losing  concern.  The  city  engineer's  es- 
timate of  the  work  to  be  done  this  year  in  repairing  the 
track  and  carrying  out  the  Pierhead  scheme  amounts  to 
£318,000,  whilo  the  amount  to  the  credit  of  the  renewal  and 
depreciation  account  is  only  £282,000,  showing  a  deficit  of 
£?5,900.  The  operating  cost  of  the  system  today  is  99% 
per  cent  of  the  revenue,  and  it  is  obvious  therefore,  as  the 
chairman  added,  that  if  further  increases  take  place  in  the 
wages  and  material,  the  expenditure  will  be  considerably 
more  than  the  revenue,  and  the  requirements  of  the  renewal 
and  depreciation  fund,  which  were  equal  to  Is.  on  the  rates, 
will  still  have  to  be  met.  In  the  circumstances  there  is  much 
to  be  said  in  favor  ot  the  contention  that  the  traveling  public 
must  pay  for  their  rides.  There  may  be,  and  probably  there 
is,  something  to  be  said  for  the  argument  of  a  labor  council- 
lor, that  some  blame  for  the  present  position  of  affairs  may 
be  ascribed  to  the  past  policy  of  voting  profits  to  the  relief 
of  the  rates,  but  it  seems  futile  to  lay  emphasis  upon  this  at 
the  present  crisis,  and  it  is  anything  but  helpful  to  find  this 
statement  followed  by  the  assertion  that  his  party  would  not 
consent  to  the  raising  of  the  fares.  Apart  from  the  fact  that 
the  policy  condemned  is  a  thing  of  the  past,  there  is  no  deny- 
ing that  such  relief  as  was  given  to  the  rates  was  enjoyed 
by  the  whole  conjmunity,  irrespective  of  class,  while  there 
can  be  no  question  that  at  present  large  proportion  of  the 
revenue  trom  the  tramways  is  distributed  among  the  work- 
ing classes  in  the,  form  of  increased  wages.  In  the  circum- 
stances it  is  little  short  of  unreason  to  say.  in  effect,  that 
faro  must  not  be  touched,  especially  in  view  of  the  prob- 
ability that  both  wages  and  materials  may  cost  more  in  the 
future. 


The  Art  of  Reading 


Water  Supply  and  Sevyers  for  Buenos  Aires. — The  Argen- 
tine National  Board  of  Sanitary  Works  has  been  authorized 
to  proceed  with  the  extension  of  the  water  supply  and  drain- 
age in  Buenos  Aires,  and  to  expend  thereon  a  sum  not  ex- 
ceeding $4.7.50.000. 


Kditorial  in  The  Engineer.  I.oiidon.  June  11.  1920. 
Heading  seems  the  easiest  thing  in  the  world  to  the 
normal  educated  man.  But  there  is  reading  and  reading,  and 
it  is  not  everyone  who  knows  how  to  make  the  best  use  of 
th§  world's  literature.  Seme  take  it  in  by  their  eyes,  but  It 
leaves  no  permanent  impression  on  their  bralHs  or  their  in- 
tellects; others  really  absoib  it.  but  cannot  make  use  of  it. 
Like  food  to  some  persons,  it  makes  fat,  but  little  or  no  brawn 
and  muscle.  Others  again  read,  often  enough  with  apparent 
carelessness,  and  derive  the  greatest  benefit  from  their  read- 
ing; their  intellects  are  sharpened  and  their  refinement  in- 
creased. But  besides  reading  there  is  another  invaluable 
accomplishment  associated  with  literature.  It  is  the  knowl- 
edge of  books.  Relatively  few  books  are  worth  much  study 
hut  a  great  many  are  worth  slight  knowledge.  There  was  a 
well-known  oditor  of  a  I.,ondon  daily  paper  who  made  a  hobby 
of  collecting  acquaintances  as  others  collect  stamps  or  china. 
Apart  from  his  intimate  friends,  he  was  sufficiently  intimate 
with  a  great  number  of  people  to  know  their  value  to  him 
when  he  was  on  the  search  for  information.  A  similar  re- 
lationship to  books  is  invaluable.  Some  should  be  close  and 
familiar  friends,  and  others  just  acquaintances.  Anything 
that  will  encourage  reading  of  this  kind  is  a  step  In  a  good 
direction,  and  we  must  heartily  commend  the  ingenious 
scheme  now  being  put  into  operation  by  the  North-East  Coast 
Institution.  It  is  devised  to  develop  the  art  of  reading 
among  the  junior  members,  and  if  it  is  well  administered 
should  do  a  great  deal  of  good  by  encouraging  at  one  and 
the  same  time  the  true  appreciation  of  books,  the  art  of  writ- 
ing clear  English,  and  the  development  ot  scientific  knowl- 
edge. We  shall  await  the  first  report  on  its  operation  with 
the  greatest  Interest,  and  for  the  moment  we  heartily  con- 
gratulate the  Institution  on  having  found  something  that  is 
new  and   yet  has   higher   merits   than   mere   novelty. 
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Flushing  Water  Mains 

Editorial  In  Munkipal  Kii(,'ln.-.-rinK  ;iinl   ih.    Saiuiirv    HcvorU     Lon- 
don. Junv   IT.   li*l'u. 

A  necessary  feature  of  niaintenani-e  work  upoQ  which  Ill- 
tie  hus  been  written  Is  the  tltishinR  of  waii-r  iiuiius.  No  mat- 
l^r  how  good  a  water  may  be.  the  mains  should  be  flushed 
-LioniT  or  later.  In  order  to  rid  ihiMn  o(  nuid.  Iron  or  orgAnic 
natter.  The  na'ure  of  the  containinatlou  which  readers 
flii-ihing  necessary  will  have,  of  course,  aonie  intluence  u|>on 
thf  method  of  conducting  the  work,  although  In  every  case 
•here  are  certain  general  precautions  wlildi  should  be  taken. 
I'l  first  importance  is  it  to  have  a  gwjd  surplus  of  labor  ou 
■!io  job,  in  order  to  be  abli"  to  open  flush  gates  In  the  event 
r  an  outbreak  of  Are.  Flush  gates  must  not  be  blown  off  at 
I  greater  rate  than  the  sewer  will  receive  the  water,  iu  order 
'liaf  there  may  not  he  any  backing  up.  wUh  cunseguent  daiu- 
»g<'  d'le  to  flooded  cellars.  In  the  case  of  a  main  over.  say. 
It;  in.  in  diameter,  a  number  of  hydrants  must  be  opened  si- 
!  iiltaneously  in  order  thoroughly  to  flush,  and  attention  must 
lien  be  paid  to  the  effect  of  the  water  on  street  pavements. 
Ilvperience  has  indicated,  too.  that  when  there  is  considerable 
.l"posit  to  be  washed  out  there  may  be  some  after  clogging 
I  Of  meters.  Outlying  districts  may  he  flushed  during  the  day, 
but  town  flushing  is  always  best  done  at  night.  In  order  lo 
cause  a  minimum  of  inconvenience. 


How   Waves 


.Vre    Formed 
Macadam 


in   Asphalt 


ICtlitiirial  in  .Municipal  E^giiu-viinj;.  London.  .\uk.  12.  1920. 
Numerous  efforts  have  been  made  within  the  last  dozen 
J  ears  to  discover  the  cause  of  the  formation  of  corrugations 
or  waves  in  asphalt.  Pages  have  been  written  antl  numerous 
papers  have  been  read  and  followed  by  discussions  on  the 
subject  without  any  practical  result  being  reached.  It  is  pos- 
S;ble.  as  has  been  urged,  that  the  inconclusiveness  has  been 
due  in  some  considerable  measure  to  the  discussions  being 
Icvariably  confined  to  municipal  engineers,  who,  with  remark- 
ably 'ew  exceptions,  have  a  restricted  acquaintance  with  the 
iranufacture  and  laying  of  asphalt  macadam,  chiefly  because 
;isphalt  is  a  foreign  product  and  asphalt  macadam  is  a  type 

I  paving  which  is  of  comparatively  recent  introduction 
;i  to  this  country.  The  subject,  it  will  be  noticed,  has  been 
ciiscussed  in  the  correspondence  columns  of  a  number  of  re- 
<  t-nt  issues,  and  we  direct  the  attention  oi  county,  municipal 

nd  highway  engineers  to  the  letters,  because  they  are  wrlt- 

■  n.  we  may  without  breach  of  confidence  announce,  by  men 
hose  long  experience  of  the  practical  aspects  of  the  ques- 

ion.  as.  indeed,  the  letters  reveal,  makes  their  opinions  emi- 
•  ntly  trustworthy.  A  correspondent,  in  our  issue  of  July 
I'.th.  expressed  the  opinion  that  considerable  experience  and 
kill  are  required  to  secure  the  proper  temperature  and  the 
Mixing,  of  the  bituminous  materials.  Another  correspondent, 
li  our  issue  of  the  22nd  ult.,  who  has  laid  thousands  of  yards 
1  asphalt  macadam,  asserts  with  confidence  that  corruga- 
•ions  are  due  to  a  number  of  causes,  which  he  sets  out;  while 
till    another    correspondent.'   in  this  issue,  agrees   that   the 

■  asons   enunciated   are   "undoubtedly   correct."  and   adds   to 
hem  the  highly  important  one  of  the  character  of  the  aggre- 

-ate.  Where  the  sand  used  is  round  instead  of  being  angular 
.nd  possessed  of  a  rough  surface,  they  have,  he  contends,  an 
lircreased  tendency  to  roll,  and  the  asphalt  paving  Is  quickly 
affected  by  the  run  of  the  wheels,  and  from  continuous  ob- 
^frvation  of  different  classes  of  work,  the  materials  and  lay- 
ing of  which  were  equal  in  skill  and  attention,  the  rounded 

and  used  as  the  aggregate  was  responsible  for  corrugations. 

Material  of  a  porous  nature  and  angular,  and  possessing  a 
roughened  surface,  gives  with  the  matrix,"  he  esserts,  "a 
1  igh  power  of  resistance  to  the  wheels,  due  regard  with  the 
use  of  such  material  being  had  to  careful  grading  to  the  ob- 
taining of  a  close  and  stable  texture."  These  opinions,  com- 
ing from  men  of  long  and  practical  experience,  carry  us  much 
lurther  towards  a  solution  qf  the  problem  as  to  how  corruga- 
tlcns  in  asphalt  macadam  are  formed  and  how  they  may  be 
obviated  than  any  knowledge  which  wa"!  generally  possessed, 
«nd  we  commend  them  to  all  county  and  municipal  engineers, 
for  asphalt  macadam  is  a  type  of  paving  which  will  be  de- 
veloped, as  it  has  been  developed  in  the  United  States,  to  a 
remarkable  extent. 

•These  letters  are  reprinted  on  page  327  of  this  Issue  of  Engineer- 
ing and  Contracting. 


Functions  of  Technical  Schools 

Killli'l.U      11.      'I'll!-      Kir.    11  I.    I.Or      l.<rlltl,'ll 

At  the  preKeiit  luomfiit,  when  Hclentiitt'  and  trchuical  edu- 
cation Is  being  much  discussed,  and  plans  for  their  t-xtenston 
are  In  preparation,  it  Is  worth  while  lo  cunslder  seriously 
what  the  functions  of  the  variouH  institutions,  colleges  and 
universities  should  be,  and  especially  how  their  acltvtllea 
should  dovetail  Into  one  another.  We  perceive  u  tendency 
loi  iMstltutionh  that  are  eHsentlully  technical  schools  or  col- 
leges to  assume  almost  Uie  functions  of  u  university;  and 
KimulaniHJUsly  we  find  the  older  universities,  in  their  teal  for 
applied  science,  taking  up  work  that  might,  perhaps,  be  morn 
fltly  left  to  technical  colleges.  There  is  also  u  certain  In- 
cljnuiion  towards  amalgamation  for  mere  "bignesM,"  which 
we  are  not  sure  Is  always  deslntble  In  an  educational  institu- 
tion. 

These  remarks  are  suggested  by  the  fact  that  In  Cennany 
I  hi  functions  of  technical  schools  are  now  being  much  dis- 
( usHCd.  There  the  so-called  "technical  schoid"  has,  perhaps, 
leached  its  greatest  development,  ("harlottenburg  being,  at 
course,  famous  for  Its  size  and  equipment.  We  see  that  Pro- 
lessor  RIedler,  late  professor  of  engineering  at  this  Institu- 
tion, is  dissatisfied  with  the  present  methods,  and  even  goes 
S(  far  as  to  indicate  that  a  decay  set  In  with  the  present  cen- 
tfry.  that  leo  much  stress  is  laid  on  pure  technique  and  en- 
cyclopiedie  knowledge  and  t(H>  little  importance  attached  to 
general  scientific  methods  and  principles. 

We  are  ini-llned  to  think  that  this  somewhat  arid  and  soul- 
less form  of  work  had  become  characteristic  of  many  German 
technical  schools  before  the  war.  It  Is,  perhaps,  a  natural 
consequence  of  the  commerrlallzatitm  of  science  In  a  narrow 
tense,  and  the  modern  tendency  to  "Judge  by  results."  We 
hope  that  the  momentary-  stress  laid  on  the  material  results 
ol  applied  science,  necessury  as  It  may  be  to  arouse  the  In- 
terest of  the  business  man,  will  not  go  too  far  in  this  country. 

The  pure  spirit  of  scientific  research,  and  the  uncrainped 
imaginative  effort  that  give.s.  In  the  long  run.  the  greatest 
benefits* to  humanity,  does  not  thrive  in  a  commercial  at- 
mosphere. We  hope  that  this  greatest  work  will  be  pursued 
at  our  leading  universities,  and  thai  they  will  not  be  com- 
pelled to  adjust  their  methods  to  the  "payment  by  results" 
tendency.  Even  at  those  institutions  which  are  admittedly 
mainly  technical,  and  even  industrial,  there  should  be  room 
for  the  humanizing  element  in  education,  and  not  too  much 
emphasis  should  be  placed  on  the  purely  material  side  of 
science. 

Destruction  <»r  .S.il\age  of  Refuse 

I-MItorlnl  In  Tin-  Surveyor.  I^ndon.  Auk.  27.  192n. 
From  the  sanitary  point  of  view  the  disposal  of  refuse  by 
cremation  has  such  obvious  advantages  that  the  adoption  of 
liny  alternative  can  only  be  justilleil  If  it  is  etiually  hygienic 
in  operation  and  at  the  same  time  more  e-conomical.  The  im- 
portance that  is  now  being  attached  to  salvage  as  an  alterna- 
tive to  destruction  originated  subslanlially  during  the  war 
and  as  a  direct  result  of  war  conditions  The  acute  shortage 
of  certain  of  the  constituents  of  ordinary  town  refuse  which 
were  urgently  required  for  purposes  connected  with  the  prose- 
cution of  the  war  led  to  the  creation  of  a  special  organl'/.atlon 
lor  their  recovery,  without  much  rttference  to  the  ((iiestlon  of 
cost.  In  existing  circumstances,  however,  different  consider- 
ations arise,  and  although  we  believe  that  in  exceptional 
eases  some  profit  Is  being  made  by  a  salvage  department.  It 
remains  to  be  seen  whether  this  would  continue  if  local  au- 
thorities generally  were  to  enter  the  market.  A  e-orrespond- 
ent  suggests  that,  although  the  simple  apparatus  required  to 
facilitate  sorting  and  sifting  is  less  expensive  to  install  than 
i:  steam-raising  destructor,  the  latter  can  still  well  hold  its 
own  as  the  more  economical — and  certainly  as  the  more  sani- 
tary— method  of  refuse  disposal.  In  this  connection  it  must 
be  remembered  that  a  ton  of  refuse  has  a  calorific  value  for 
steam  raising  equal  to  that  of  one-seventh  of  a  ton  of  best 
steam  coal,  and  this  Is  no  small  matter  with  coal  at  its  pres- 
ent price.  Moreover,  disposal  of  refuse  by  burning  produces 
a  hard  clinker  as  a  valuable  by-product  for  which  there  ought 
to  be  a  specially  good  market  at  the  present  time,  as  it  can  be 
used  In  economical  housebuilding.  There  Is  evidently  a  good 
deal  to  be  said  on  both  sides  of  the  present  controversy,  and 
It  Is  highly  desirable  that  experts  should  make  up  their  minds 
speedily  as  to  which  of  the  rival  processes  Is  to  bo  preferred 
from  the  point  of  view  of  economy  and  sanitary  efflclency — 
or  as  to  whether  there  is  room  for  both. 
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Psychologists  and  Industry 

Editorial  in  Tho  Tmus   Knt;iiu  iriiiK   Suin>liiii.  iii,    Aiiiiust.   1920. 

The  remarkable  results  obtained  during  the  war  through 
the  application  of  psychological  tests  to  the  purpose  of  select- 
ing men  for  jobs,  following  as  they  do  on  good  results  expe- 
rienced in  the  United  States  from  the  use  of  such  methods  in 
the  selection  of  men  for  industry,  has  directed  well-desorved 
attention  to  the  possibilities  of  experimental  psychology  in 
industry-.  The  tendency  of  some  recent  literature  has,  how- 
ever, been  to  indicate  that  psychologists  are  offering  to  do 
more  than  carry  out  and  interpret  the  measurements  of  ex- 
perimental psychology,  the  credentials  of  which,  when  ap- 
plied to  appropriate  uses,  must  command  the  respect  of  all 
engineers  who  are  acquainted  with  them.  Psychologists  are 
in  effect  claiming  a  similar  competence  in  what  may  be  called 
social  p-:ychology.  without  having  as  yet  produced  any  intel- 
ligible evidence  in  support.  Such  claims  are  likely  to  injure 
both  their  authors  and  the  industry  they  seelv  to  serve.  If 
psychologists  put  forward  conclusions  in  industrial  matters 
outside  the  scope  of  their  own  science,  they  become  industrial 
quacks  at  least  as  much  as  engineers  would  be  surgical 
quacks  if  they  tried  to  direct  the  operations  or  orthopadic 
surgeons  on  the  strength  of  known  mechanical  laws.  Psy- 
chologists who  are  also  medical  men.  though  they  do  not  need 
to  be  told  the  danger  of  quackery,  may  still  have  something 
tc  learn  of  the  complexity  of  industry.  They  may  not  realize 
the  caution  that  is  required  in  interfering  with  its  processes, 
any  more  than  even  an  honest  and  intelligent  quack  may  real- 
ize the  dangers  of  interfering  with  the  processes  of  the  human 
body.  A  more  immediate  danger  is  that,  even  if  their  extra- 
psychological  conclusions  are  ignored,  the  stigma  of  pre- 
sumptuous quackery  may  discredit  the  exact  psychological 
■work  that  no  men  are  likely  to  do  as  well  as  they.  It  is. 
therefore,  of  considerable  consequence  to  industry  to  know 
what  are  the  claims  of  psychology  in  industrial  matters,  and 
by  what  credentials  these  claims  are  supported. 


Engineers  and  Civic  Education* 

Edltori.il   in  Tli.-  Tin  c-s  Enffineeringr  Supplement,  August,  1920. 

The  influences  to  which  engineers  in  common  with  other 
workers  are  subject  include  some  that  operate  to  pervert 
them  from  their  own  interests  and  those  of  their  industry. 
No  fact  is  recognized  more  clearly  at  the  present  time.  The 
consequences  have  already  contributed  to  swell  the  taxation 
of  the  community,  and  before  long  will  be  creating  a  huge 
unemployment.  Yet  little  is  being  done  to  qounteract  the 
forces  by  which  many  of  the  more  intelligent  workers  have 
been  led  astray.  Young  men  of  brains  and  ambition  exist 
among  engineers  as  among  other  classes.  They  hear  persons 
of  no  better  brains  than  their  own.  including  members  of  Par- 
liament and  university  professors,  laying  down  the  law  on 
economic  subjects,  and  are  anxious  to  understand  what  is  be- 
ing said.  The  anxiety  is  as  legitimate  as  it  is  natural;  but 
Instead  of  its  being  satisfied  by  the  popular,  accurate,  and  im- 
partial exposition  of  sound  economic  doctrine,  the  duty  has 
ur  to  now  been  left  mainly  to  the  parasites  of  industry,  who 
have  their  own  political  axes  to  grind.  As  with  plague  and 
malaria,  these  parasites  inoculate  their  own  disease  into  those 
whom  they  bite,  and  these  spread  infection  into  others  who 
were  healthy.  The  mischief  comes  from  employing  infected 
sources  for  the  teaching  of  civic  facts:  and  much  would  be 
done  towards  providing  a  remedy  if  those  who  are  concerned 
to  have  an  industry  that  abides  by  economic  laws  took  the 
trouble  to  have  the  knowledge  of  those  laws  taught  accu- 
rately and  pleasantly  jn-f  :<<  .\,.ri,.r^  ,,,„o  the  teaching  of  the 
laws  of  physical  healtli 

Municipal  Dairies  in  England.— One  or  two  of  the  larger 
municipalities  in  the  provinces  are  about  to  enter  seriously 
into  the  milk  supply  industry.  Sheffield  Corporation  has 
obtained  powers  enabling  it  to  engage  in  the  buying  and  sell- 
ing of  milk",  while  .Manchester  Corporation  has  decided  to 
seek  parliamentarj-  powers  to  take  over  the  wholesale  and 
retail  distribution  of  milk  In  the  city.  Shemeld  is  the  first 
city  In  t:ngland  and  Wales  to  obtain  parliamentary  powers 
to  engage  in  the  Industry,  and  in  addition  to  buying  and 
selling  milk,  the  Corporation  is  enabled  to  make  butter, 
cheese  and  dalr>-  products,  establish  dairies,  milk  depots  and 
milk  shops,  and  also  carry  on  dairy  farms  for  the  supply  of 
milk  to  municipal  institutions  In  the  city.— Municipal  Engi- 
neering. 


The  Murray   River  Improvement, 
Australia 

From  Tho  Ensintt  r,   l.oniliMi.   Aug.   20.  1920. 

The  looking  of  the  river  -Murray  and  the  construction  of 
storages  has  been  under  consideration  for  many  years,  but 
the  rights  in  the  water  of  the  river  of  the  three  states  con 
cernod.  viz..  New  South  Wales,  Victoria,  and  South  Australia, 
not  being  determined  by  law,  and  being  in  conflict  in  some 
respects,  have  prevented  the  adoption  and  execution  of  a 
definite  plan  of  development  by  irrigation,  and  the  preserva- 
tion of  the  existing  rights  in  navigation. 

An  Inter-State  Conference  of  Engineers,  appointed  in  imi 
to  investigate  the  problems  from  an  engineering  standpoint. 
reported  very  fully  on  the  possibilities  and  estimated  cost  of 
regulation  by  storage,  a  system  of  lockage,  and  the  volume  of 
water  available  for  irrigation.  As  a  result  of  the  conclusions 
of  this  conference  an  agreement  was  drawn  up  by  the  govern 
ments  of  the  three  states  directly  concerned  and  the  Federal 
Government,  the  latter  undertaking  to  contribute  1 1.000.000 
towards  the  cost  of  the  whole  of  the  works,  the  remainder  to 
be  borne  equally  by  the  three  states. 

This  agreement,  which  was  ratified  in  1915,  but  owing  to 
the  intervention  of  the  war  not  proclaimed  till  January.  1917, 
provided  for  the  construction  of  the  following  works  in  the 
three  states: 

(1)  A  system  of  storage  at  Cumberoona  or  some  other  suit- 
able site  or  sites  on  the  Upper  River  Murray  to  be  approved 
of  by  the  Commission  (hereinafter  referred  to  as  the  "Upper 
Murray  Storage"). 

(2  A  system  of  storage  at  Lake  Victoria. 

(3)  The  construction  of  weirs  and  locks  in  the  course  of 
the  river  Murray  from  its  mouth  to  Echuca. 

(■1)  The  construction  of  weirs  and  locks  in  the  course  of 
the  river  Murrnmbidgee  from  its  junction  with  the  river 
Murray  to  Hay  or  alternately  at  the  absolute  discretion  of  the 
novernnient  of  New  South  Wales,  to  be  signified  to  the  com- 
mission within  one  year  from  the  date  on  which  the  agree- 
ment comes  into  effect,  the  construction  of  weirs  and  locks 
in  the  river  Darling  extending  upstream  from  its  junction 
with  tho  river  Murray  and  involving  an  equivalent  amount  of 
expenditure. 

Of  the  above  works  the  Lake  Victoria  Storage  and  the  nine 
weirs  and  locks  between  it  and  Blanchetown.  controlling  about 
350  miles  of  river  channel,  are  to  be  constructed  by  the  South 
Australian  constructing  authority. 

During  the  progress  of  negotiations  between  the  states  for  a 
settlement  of  the  question,  the  Government  of  South  Australia 
proceeded  with  the  preliminary  work  of  having  complete  sur- 
veys and  designs  prepared  of  the  works  in  this  territory,  and 
in  order  to  have  advantage  of  the  most  recent  experience  in 
the  design  and  construction  of  moveable  weirs,  engaged,  by  ar- 
rangement with  ;he  United  States  Government.  Captain  (now 
Colonel)  E.  N.  .Johnston,  of  the  Corps  of  Engineers.  United 
States  army,  who  had  large  experience  of  similar  works  in 
America,  to  report  on  the  scheme.  His  designs  were  adopted. 
The  preliminary  work  had  sufficiently  advanced  to  enable  the 
construction  of  the  first  of  the  locks  from  the  down-stream 
end  of  the  river  to  be  begun  in  1914.  The  work  has  been 
proceeding  since  that  date  under  very  adverse  conditions, 
both  as  to  supply  of  materials,  abnormal  flood  conditions  of 
the  river,  and  industrial  troubles,  but  it  is  hoped  that  tho  first 
lock  will  be  completed  and  in  operation  by  the  end  of  the 
current  year. 

The  rise  of  the  river  during  floods  is  very  gradual,  seldom 
I'eing  more  than  3  in.  per  day  in  the  portion  under  notice, 
and  ample  warning  of  approaching  floods  makes  the  operation 
of  movable  weirs  exceptionally  easy.  The  surface  grade  of 
the  water  in  the  lower  portion  varies  from  3  in.  to  4  in.  per 
mile,  and  the  maximum  surface  flood  velocity  is  less  than  1  ft. 
per  second. 

Tho  river  flows  in  a  valley  of  varying  width,  the  bed  of 
which  consists  of  deposits  of  alluvium,  overlying  sand  of  vary- 
ing depths.  UnJer  the  sand  in  many  places  a  soft  marine 
sandstone  rock  is  found  at  about  20  ft.  below  low  water,  and 
where  possible  this  rock  has  been  taken  advantage  of  for 
foundations.  In  only  one  case.  I-ock  No.  3.  has  it  been  found 
pracl'cable  to  carry  the  whole  of  the  foundations  dowm  to  the 
rock,  bearing  piles  being  used  in  other  situations.  In  two  in- 
stances, viz.,  Nos.  5  and  7,  the  foundations  are  entirely  in 
sand,    the    borings    showing    depth    of    over    100    ft.    without 
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change,  tut  at  the  other  sites  as  far  as  No.  9  a  bottom  of  clay 
or  sandstone  has  been  obtained,  into  which  the  cut  oft  plllnR 
can  be  driven. 

The  lock  chnniber  as  con.structt'd  at  No.  1  (Blunchetown) 
Is  275  f;.  long  by  r.6  ft.  in  width.  desiKiied  to  accommodate 
a  lowing  vessel  and  two  barges  at  one  time,  and  although  the 


The  act  authoriilae  the  works  provides  for  a  sufllclent 
depth  of  water  for  navigation  of  vessels  drawing  5  ft.  of 
water.  In  the  channel  itself  u  depth  of  6  ft.  6  in.  is  con- 
templated, but  the  sill  of  the  look  chamber  has  been  kept  at 
a  level  that  will  allow  u  depth  of  T  ft.  N  In. 

The  weir  within  the  llnilt.s  of  the  navigation  pass  consists 


SECTION  ON  A-B  cnoss  sccnoN  c<J. 

Plan  and   Sections  of  Typical   Lock  for  Murray   River   Improvement. 


question  is  not  yet  decided  it  is  probable  that  this  size  will  be 

adopted  as  far  as  the  Darling  River  junction,  a  smaller  size 

of  170  ft.  by  5ti  ft.  having  been  employed  for  the  locks  above 

this  point.     The  river  Wall  i.s  18  ft    thick  at  the  base  and  6 

at  the  top.  and  the  land  wall  is  16  ft.  at  base  and  5  ft.  at 

These   wills   were   constructed    in   monoliths   40   ft.   in 

cth.     The  floor  is  3  ft.  in  thickness,  and   reinforced  with 

;  in.  t'..lsied  rods.    A  screen  of  sheet  piling  Is  driven  on  thc 


of  Uoiili'-  panels  supported  by  steel  trestles,  hinged  at  the 
foot,  which  will  He  flat  on  the  concrete  foundations  when  out 
of  openttlon.  There  is  usually  only  one  high  and  one  low- 
period  of  the  river  during  each  year,  and  It  will,  therefore, 
very  rarely  be  necessary  to  operate  the  movable  parts  more 
than  once  for  raising  and  once  for  lowering  each  season.  In 
some  years  after  regulation  is  complete  it  will  not  be  neces- 
«r:ry  to  remove  the  weirs  at  all.  as  the  whole  flow  will  be  un- 


Low»  ii-.d-Navlgable   P»m»  In  Course  of  Construction. 


upstream  side  of  the  lock  and  weir,  and  cribs  of  10  by  10 
jarrah  filled  with  rip-rap  are  placed  belo«  the  weir  to  pre- 
vent scouring.  The  filling  and  emptying  of  the  lock  chamber 
Is  done  through  sluices  in  the  walls  controlled  by  hand- 
operated  butterfly  valves.  The  capstans  for  the  lock  gates  are 
also  hand-operated. 


der  control  by  storage  regulation.  The  .»luice  portion  of  the 
weir  consists  of  concrete  piers  with  timber  stops  which  will 
be  regulated  In  accordance  with  the  volume  of  water  passing 
down  the  river.  When  the  flow  reaches  about  6,000  cusecs 
there  is  .■vUfllclent  wr.ter  to  provide  ordinary  open  river  navlea- 
tlon,  and  the  navigation  pass  will  then  be  opened. 
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The  work  is  being  constructed  within  cofferdams,  the  first 
of  which  embraced  the  whole  of  the  lock  walls  and  naviga- 
tion jias«.  Tnd  one  hay  of  the  concrete  sluices,  the  balance 
of  the  work  being  enclosed  in  the  second  cofferdam.  The 
cofferdam  is  made  with  two  lines  of  sheeting  lii  feet  apart 
■with  earth  tilling  between  them,  and  against  each  toe. 
The  outer  line  of  sheeting  consists  of  40  ft.  b.v  3S  lb.  U.  S. 
steel  sheet  piles  driven  into  the  bed  of  the  river,  and  the 
inner  line  of  ordinary  timber  sheeting,  the  two  lines  being 
tied  together  with  iron  rods  The  height  of  the  cofferdam 
at  Blanchetown  was  about  20  ft.  above  the  river  bed,  or  13 
ft.  abo\e  low  water.  During  the  excavation  for  founda- 
tions of  the  navigation  pass  the  tot!\l  head  on  the  dam  was 
24  ft.,  but  a  remarkably  small  amount  of  leakage  was  ex- 
perienced; 12  in.  and  8  in.  centrifugal  pumps  were  pro- 
vided for  unwatering  the  dam. 

A  large  quantity  of  plant  was  secured  for  the  execution 
of  this  work,  including:  One  radial  traveling  cableway 
1,050  ft.  span,  capable  of  handling  10  tons;  one  1%-yard 
dipper  dredge,  capable  of  digging  to  20  ft.:  two  derrick  boats, 
with  boom-swinging  gear,  for  operating  clam  shell  and 
orange  peel  buckets;  one  steam  towing  boat,  barges,  dump- 
scows,  derricks,  a  concrete  mixer,  air  compressors,  etc.: 
and  similar  plant  is  under  order  for  other  locks.  A  machine 
shop  and  woodworking  shop  are  fitted  with  all  the  neces- 
sary machines  driven  by  a  40  h.  p.  steam  engine. 

The  nearest  stone  procurable  for  concrete  is  suitated  near 
Mannuro,  about  seventy  miles  downstream  from  Blanche- 
town,  where  a  quarry  has  been  opened  up  in  excellent 
granite.  The  crushing  plant  has  an  output  of  200  tons  in 
eight  hours,  and  the  stone  is  loaded  by  conveyors  direct 
into  bin  barges,  which  are  towed  to  the  works  by  a  powerful 
stem  wheel  steamer  built  for  the  purpose.  The  sand  re- 
quired is  dredged  from  the  bottom  of  the  river  near  the 
site  of  the  work. 

The  Lake  Victoria  Storage,  which  is  one  of  the  two  large 
storage  works  included  in  the  Murray  Waters  agreement, 
Is  now  in  course  of  construction.  Its  purpose  is  to  assis'. 
in  the  regulation  of  the  waters  of  the  Murray,  and  thus  to 
supply  water  for  navigation  and  irrigation  within  the  State 
of  South  -Australia  when  the  natural  flow  in  the  river  is 
not  sufficient. 

The  capacity  of  the  storage  is  .514.000  acre  feet,  or  22,- 
500.000,000  cu.  ft.,  the  depth  of  water  at  full  supply  leve? 
being  24  ft.     The  works  will  consist  of: 

(a)  The  construction  of  about  25%  miles  of  embankment. 

(b)  The  enlargement  where  necessary  of  Frenchman's 
Creek  and  the  cutting  of  two  inlet  channels  to  provide  an 
efficient  inlet  for  the  water.  A  controlling  regulator  will 
be  placed  at  the  inlet  end  of  this  channel,  and  a  safety  reg- 
ulator near  the  lake  to  be  used  in  case  of  a  break  in  the  line 
of  embankment  above  it. 

(c)  An  outlet  regulator  in  the  embankment  facing  the  main 
storage  to  control  the  discharge  from  the  storage.  This 
regulator  is  situated  where  the  embankment  line  crosses 
the  Rufus  River,  which  will  act  as  an  outlet  channel  and 
will  be  improved  and  enlarged  to  give  a  maximum  dis- 
charge of  2,300  cu.  sec. 

(d)  The  necessary  road  diversions  and  bridges  required 
In  this  connection. 

The  weir  at  No.  9  lock  will  serve  to  divert  water  into  the 
storage.  The  cost  of  this  work  will  be  increased  by  the 
absence  of  suitable  stone  near  the  site,  necessitating  long 
transport  by  river. 

A  temporary  regulator  was  erected  in  the  Rufus  River  in 
1915-16,  giving  a  storage  in  I>ake  Victoria  of  about  140.000 
acre  feet  for  the  purpose  of  ensuring  as  far  as  possible  a 
supply  for  irrigation  requirements  in  South  Australia  in  the 
event  of  a  repetition  of  the  experience  of  1914,  when,  owing 
to  diversions  by  the  up-stream  states,  the  river  ceased  to 
flow 

Marking  French  Highways. — That  France  is  making  sys- 
tematic plans  to  makf  hfr  roads  intelligible.  Under  a  new 
crder  all  the  villages  in  the  country  are  to  have  their  names 
shown  Ir.  8-in.  letters.  National  roods  will  have  red-painted 
milestones,  while  the  old-fa.shioned  signposts  are  to  be  re- 
placed by  large  blue  enamel  plates,  with  the  direction  of  the 
next  town  and  its  distance  displayed  in  big  white  letters,  so 
as  to  be  readily  read  from  the  passing  cars. 


Action  of  Ocean  Waves 

By   I.   HlROl. 

Prom    thf    Jouni.ll    of    the    ColLege    of   Kngineerins.    Tokio.    Japan, 

June.   1919. 

The  author,  in  the  course  of  his  connections  with  harbor 
works  for  more  than  20  years,  has  had  occasions  of  making 
observations  on  wave-pressures  that  may  be  of  some  inter- 
est to  those  who  are  engaged  in  maritime  works.  The  actual 
measurements  of  the  force  of  waves  carried  out  by  him  were 
mostly  made  at  the  Otaru  Harbor  and  at  Cape  Taito. 

l>"igure  1  shows  the  type  of  instrument  that  was  used  in 
greatest  number.  It  is  essentially  a  combination  of  dia- 
phragm and  spring  dynamometers,  and  is  made  of  brass,  ex- 
cept the  spring,  which  is  of  common  steel.  A  disc  about  3 
in.    in    diameter,    and    backed    by    a    spring    of    appropriate 
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Instrument    for    Measuring    the    Force    of    Waves. 

strength,  is  made  to  receive  the  stroke  of  waves.  The  com- 
pression of  the  spring  is  transmitted  by  the  spindle — at 
tached  to  the  disc — to  the  multiplying  lever,  which  moves 
the  index  on  the  graduated  limb,  and  leaves  it  at  the  end 
of  its  greatest  travel.  The  whole  of  this  arrangement  is 
encased  in  a  brass  case  covered  on  top  and  made  water- 
tight by  a  rubber  packing. 

The  disc  is  covered  with  strong  sheet  rubber,  tightly  held 
down  by  a  number  of  screws.  For  installing  the  instru- 
ment, either  a  cavity  is  prepared  in  the  wall,  with  holding- 
down  bolts  planted  around  its  mouth,  as  shown  in  Fig.  2. 
Rarely,  however,  it  is  set  on  the  surface  and  anchored  down 
as  shown  in  Fig.  3.  The  calibration  of  the  instrument  is 
made  by  applying  hydrostatic  pressure  on  the  disc,  as 
shown  in  Fig.  4. 

Another  form  of  the  instrument,  one  that  should  more 
properly  be  called  a  wave-dynamograph.  has  also  been  con- 
structed and  used  with  success.  It  records  every  wave-stroke 
on  a  revolving  cylinder  actuated  by  clockwork. 

A  number  of  dynamometers  as  above  described  were  in- 
stalled in  .groups  at  different  points  of  the  North  Breakwater 
at  Otaru,  located  2.790  ft.  from  the  root  of  the  breakwater. 
The  following  tables  give  the  results  of  observations  made 
with  these  instruments: 

Max.   pressure,   in 
Height  In      lb.    per   sq.    In., 
relation  to    observed  during' 
sea  level,         three  years. 
Dynamometers.  feet.  1905-1908. 

I     -)-  2.4  BO.O 

II     —4.8  17.« 

lir   —  7.8  )4.3 

IV  —10.8  10.0 

The  static  pressure  due  to  the  depth  of  water  oelow  the 
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nieao  sea  level  has.  in  each  cage,  heen  deducted  from  the 
recorded  pr-'.s.-iure.  It  is  to  be  noted  that  these  tUHXimums  are 
not  tlif  registrations  obtained  at  a  time,  but  are  those  taken 
out  from  the  three  following  records. 

, frivisure  In  lb.  per  sq.  In. n 

Dynamoiii.  i-  i  Dec..  lyOu.  Nov..  1907.  iittr..  190S. 

I    60.0  17  0  3S0 

H  4.i;  13.7  17. « 

III      6.3  ».3  U.J 

!V      iO  10.0  S.O 

These  figures  show,  on  the  whole,   a  decided   Increase  of 
pre.-sure  toward  the  water  surface,  as  aiiijlit  have  been  antici- 
pated;  but  in  some  cases,  reverse  records  were  obtained,  as 
vill  be  seen  in  the  following  series; 
•vTi.uMuii :■  t.r«  IVc.  UH16.  Mar..  1>1)7.  July.  1907. 

10  u  6.0 

"  7.«  l.S  s.s 

111  1.-  «.3  «.S 

!V      3  0  M.il  4.0 


thus  '.o  make  contributions  to  our  knowledge  with  regard  to 
the  force  of  waves. 

The  foregoing  discussions  lead  us  to  the  following  conclu- 
si  >as: 

1.  The  grf^atest  Intensity  of  wave-pressure  is  found  near 
to  the  water  surface,  acting  on  a  comparatively  small  area. 

2.  .\  wave  dynamometer  may  or  may  not  record  the  maxi- 
mum wave-presKure  that  occurs  during  a  siorm. 

S.  The  mean  Intensity  of  pressure  on  a  large  area  is  hardly 
possible  of  direct  measurement. 

4.  For  estimating  the  probable  mean  wave  pressure  In  any 
given  locality  the  use  of  a  reliable  r<irmula  Is.  In  the  present 
state  of  our  knowledge,  the  only  method  practicable. 


Two  important  points  are  to  be  noted  in  these  results  of 
>l)servat!ons.  It  will  be  seen,  in  the  first  place,  that  the  pres- 
sure exerted  by  a  wive  or  waves  is  generally  localized  In  ll.s, 
extent,  so  that  the  pressure  of  uniform  intensity  is  limited 
to  a  comparatively  small  area.  .^  pressure  with  mean  in- 
■nsitv  of  about  oO  lb.  i)er  square  inch,  acting  on  the  vertical 

;rface  ,i  ft.  abo\e  and  below  the  dynamometer  in  a  certain 

reakwater.  or  a  uniform  one  of  about  'I'l  lb.  per  square  Inch 
•  u  the  whole  of  the  exposed  vertical  surface,  would  have  been 
.sutticient  to  cause  sliding  of  the  structure.  Therefore,  it  ap- 
pears   probable    that    the    recorded    maximum   of    50    lb.    per 

luare  inch  had  not  acted  on  an  extent  much  more  than  a 
j;mlted  area  surrounding  the  dynamometer. 

Another  point  to  be  noted  Is  in  the  apparently  anomalous 
records  of  the  dynamometers.  We  know  from  the  theory  of 
wave  motion,  as  well  as  from  experience,  that  the  force  of  a 
wave  decreases  rapidly  from  the  surface  toward  the  bottom. 
While  most  of  the  preceding  records  of  observations  are  in 
accordance  with  this  principle,  there  are  several  cases  In 
which  the  lower  dynamometers  recorded  greater  pressures 
than  in  the  higher  ones  during  a  storm. 

An  explanation  for  this  apparent  anomaly  is  in  the  fact 
that  a  wave  often  fails  to  deal  its  full  blow  on  the  object 
which  it  strikes.  In  dynamograph  records,  taken  between 
June  ."  and  l.'i.  1907.  there  is  but  one  maximum  pressure  re- 
corded in  the  course  of  about  27  hours,  during  which  no  less 
than  10.000  strokes  must  have  been  delivered  by  the  waves 
on  the  disc  of  the  dynamograph.  During  a  storm  of  a  shorter 
duration,  it  is  by  no  means  unlikely  that  the  instrument  may 
fail  to  record  any  of  the  maximum. 

This  failure  of  waves  to  exert  their  full  pressure  at  each 
stroke  appears  to  b?  due  to  the  nature  common  to  impinging 
massos  of  water.  That  there  is  but  one  maximum  among  the 
result.s  obtained  from  more  than  90  well-directed  strokes 
shows  the  rarity  of  full  blows  being  delivered  by  impinging 
masses  ot  water.  Therefore,  it  is  not  to  be  wondered,  when 
a  groat  number  of  waves — generally  irregular  in  motion  when 
breaking — may  totally  fail  to  exert  their  force  on  obstacles; 
hence  the  discordant  records  often  obtained  by  maximum- 
recording  dynamometers. 

It  should  be  noted  that,  in  the  dynamometer  records  al- 
ready given,  any  one  series  of  pressures  under  any  stated 
date  may  not  bf — more  likely  they  are  not — due  to  the  ac- 
tion of  one  and  the  same  wave,  so  that  these  figures  do  not 
exactly  express  the  variation  of  pressure  exerted  by  a  wave 
at  diiTerent  depths.  As  to  the  maximum  pressure  exerted 
by  waves,  that  measured  at  the  Rumoi  Harbor  is.  in  the  ex- 
perience of  the  author,  the  greatest,  having  amounted  to  60 
lb.  per  square  inch.  The  highest  pressure  recorded  at  Otaru 
was  50  lb.  per  square  Inch.  Most  of  the  damages  in  detail, 
which  could  be  done  only  by  great  force,  were  doubtless  due 
to  such  pressure  acting  on  comparatively  small  areas.  But 
the  force  that  affects  the  stability  of  a  structure  like  a  break- 
water is  the  greatest  mean  pressure  acting  on  the  whole  of 
Nposed  surface.  This  kind  of  pressure  is  far  more  difflcult 
observe  than  the  one  of  maximum  intensity,  as  It  requires 
'  large  number  of  measurements  by  dynamographs  Installed 
t  various  depths. 

These  facts  clearly  show  the  futility  of  an  attempt  to  find, 
by  1  few  isolated  observations,  the  probable  wave  action  in  a 
new  locality. 

There  are  many  accounts  of  wave  action  in  record,  but 
they  generally  lack  in  necessary  data  for  calculating  the 
pressure.  It  would  be  highly  useful,  whenever  opportunity 
offers,  to  make  such  observations  as  will  enable  one  to  base 
thereon    the    estimation    of    the    wave-pressure    exerted,   and 
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Need  for  Revision  of  Fundamental 
Theories  on  Strenj^th  and  .Suit- 
ability of  Kn^ineerin^ 
Materials 

■  ■n-sid-ntlul   .\d<lri-ii»  dcllvt-rvd   .\\xk.    20.   at  rnrdlfT  MooiInK  of  the 
EnKllnh    Srcllon   of    the    BrItiKh   AHxoclutlon. 

The  importance  of  research  in  all  branches  of  Industry  is 
now  becoming  fully  recognized.  It  Is  hardly  necessary  to 
point  out  the  great  possibilities  of  the  Board  of  Scientific 
and  Industrial  Itesearch,  formed  just  before  the  war.  or  to 
lay  stress  on  the  attention  which  has  been  called  to  the  need 
for  research  by  events  during  the  war  Probably  In  no 
branch  of  the  services  was  more  research  work  done  than 
in  the  Air  Service,  and  the  advances  made  in  all  directions 
in  connection  with  flying  were  astonishing.  .My  own  work 
was  confined  to  problems  connected  with  materials  of  con- 
sirucllor..  and  as  a  result  of  that  work  1  have  come  to  the 
conclusion  that  the  time  has  come  when  the  fundamental 
data  on  which  the  engineering  theories  of  the  strength  and 
suitability  of  materials  are  based  require  thorough  over- 
hauling and  revision.  I  believe  that  the  present  Is  a  favor- 
able time  for  this  work,  but  I  think  that  attention  needs  to 
be  drawn  to  It,  lest  research  work  is  all  diverted  to  the  prob- 
lems which  attract  more  attention,  owing  to  their  being  in 
the  forefront  of  the  advancing  engineering  knowledge,  and 
lest  the  necessary  drudgery  Is  shirked  in  favor  of  the  more 
exciting  new  discoveries. 

It  has  been  very  remarkable  how  again  and  again  in  aero- 
plane engineering  the  problems  to  be  solved  have  raised 
fundamental  questions  In  the  strength  and  properties  of  ma- 
terials which  had  never  been  adequately  solved  Some  of 
these  questions  related  to  what  may  be  termed  theory,  and 
some  related  to  the  physical  properties  of  materials.  I  pro- 
pose today  to  describe  some  of  these  problems,  and  to  sug- 
gest the  direction  in  which  revision  and  extension  of  our 
fundamental  theories  and  d;ita  are  required  and  the  lines 
on   which  research   should   be   undertaken. 

Calculation  of  Strength  of  Timber. — Let  us  consider  first 
on<-  of  the  oldest  materials  of  construction — timber.  Tim- 
ber was  of  prime  Importance  in  aircraft  construction.  The 
first  peculiarity  of  this  material  which  strikes  us  Is  that 
it  is  anisotropic.  Its  grain  may  be  used  to  locate  three  principal 
axes— along  the  grain,  radially  across  the  grain,  and  tangen- 
tially  across  the  grain.  It  is  curious  that  there  do  not  ap- 
pear to  be  generally  recognized  terms  for  these  three  funda- 
mental directions.  A  very  few  tests  are  sufllcient  to  show- 
that  Its  strength  Is  enormously  greater  along  the  grain  than 
across  it  How,  then.  Is  an  engineer  to  calculate  the  strength 
of  a  wooden  member?  There  is  no  theory,  in  a  form  avail- 
able for  the  engineer,  by  which  the  strength  of  members 
made  of  an  anisotropic  material  can  be  calculated. 

I  fancy  I  may  be  told  that  such  a  theory  is  not  required — 
that  experience  shows  that  the  ordinary  theory  Is  quite  near 
enough.  How  utterly  misleading  .'^urb  a  statement  is  I  will 
try  to  show  by  a  few  examples.  Suppose  a  wooden  tie  or 
strtt  is  cut  from  the  tree  obliquely  so  that  the  grain  does 
not  He  parallel  to  ltd  length  In  practice  it  Is  never  possible 
to  en;ure  that  the  grain  is  accurately  parallel  to  the  length 
of  the  member,  and  often  the  deviition  is  considerable.  How 
much  is  the  member  weakened?  This  comparatively  simple 
probl'-m  has  been  of  Immense  importance  In  aeroplane  con- 
struction, and.  thanks  to  the  researches  made  during  the 
war.  can  be  answered.  The  solution  has  thrown  a  flood 
of   light   on    many    failures    which    before    were   obscure.      If 
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the  tensile  strengths  of  a  piece  of  timber  are.  say,  18,000  lb 
per  square  incn  along  the  grain  and  SOO  lb.  per  square-  inch 
across  it — radially  or  tangentially — and  the  shear  strensjth 
is  900  lb.  per  square  inch  along  the  grain — these  figures  cor- 
re.-^pond  roughly  with  the  strengths  of  silver  spruce — then 
if  K  tensile  stress  be  applied  at  any  angle  to  the  grain  the 
components  of  that  stress  in  the  principal  directions  must 
nol  exceed  the  above  strengths,  or  failure  will  occur.  Thus 
we  can  draw  curves  limiting  the  stress  at  any  angle  to  the 
grain,  and  similar  curves  may  be  drawn  for  compression 
stresses.  These  theoretical  curves  have  been  checked  ex 
perimentally.  and  the  results  of  the  tests  confirm  them 
clnsply.  except  in  one  particular.  The  strengths  at  small 
inclinations  to  the  grain  fall  even  faster  than  the  theoretical 
curves  would  lead  os  to  expect.  The  very  rapid  drop  in 
strength  for  quite  small  deviations   is  most  striking. 

Similar  curves  have  been  prepared  for  tensile  and  com- 
pressive stresses  inclined  in  each  of  the  three  principal 
planes  for  spruce,  ash.  walnut,  and  mahogany,  so  that  the 
strenglhs  of  fliese  limbers  to  resist  forces  in  any  direction 
cp.n  now  be  estimated  reasonably  accurately. 

Improvement  in  Manufacture  of  Plywood. — As  a  second 
example  consider  the  strength  of  plywood.  Plywood  is  the 
ni^me  given  to  >vood  built  up  of  several  thicknesses  glued 
together  with  the  grain  in  alternate  thicknesses  running  along 
and  across  the  plank.  Plywood  is  generally  built  up  of  thin 
veneers,  which  are  cut  from  the  log  by  slicing  tiieni  off  as 
the  log  revolves  in  a  lathe. 

Owing  to  the  taper  in  the  trunk  of  'he  tree  and  to  other 
irregularities  in  form,  the  grain  in  the  veneer  rarely  runs 
parallel  to  the  surface,  but  generally  runs  through  the  sheet 
at  a  more  or  less  oblique  angle.  As  a  consequence  the  strength 
of  plywood  is  very  variable,  and  tests  show  that  it  is  not 
possible  to  rely  on  its  having  more  than  half  the  strength 
it  would  have  if  the  grain  in  the  veneers  were  not  oblique. 
It  is  therefore  obviously  possible  to  improve  the  manufac- 
ture enormously  by  using  veneers  split  off.  following  the 
grain,  in  place  of  the  present  sliced  veneers.  The  superiority 
of  split  or  riven  wood  over  cut  wood  has  been  recognized 
for  ages.  I  believe  all  ladders  and  ladder  rungs'  are  riven. 
Hurdles,  hoops,  and  laths  are  other  examples.  Knees  in 
ships  are  chosen  so  that  the  grain  follows  the  required  out- 
line. 

Owing  to  the  enormous  difference  in  strength  in  timber 
niong  and  across  the  grain,  it  is  obviously  important  to  get 
the  grain  in  exactly  the  right  direction  to  bear  the  loads  it 
has  to  carry.  The  most  perfect  example  I  ever  say  of  build- 
in.g  up  a  plywood  structure  to  support  all  the  loads  on  it 
was  the  frame  of  the  German  Schiitte-Lanz  airship,  which 
was  made  entirely  of  wood.  At  the  complex  junctions  of 
the  various  girders  and  ties  the  wood,  which  was  built  up 
of  very  thin  veneers — hardly  thicker  than  plane  shavings — 
layers  were  put  on  most  ingeniously  in  the  direction  of  every 
stress. 

Misleading  Tests  of  Timber. — Many  of  the  tests  applied 
to  timber  are  wrong  in  theory,  and  consequently  misleading. 
For  example,  the  common  method  of  determining  Young's 
modulus  for  timber  is  to  measure  the  elastic  deflection  of  a 
hoani  loaded  in  the  middle  and  to  calculate  the  modulus  by 
the  ordinary  theory,  neglecting  the  deflection  due  to  shear, 
which  is  legitimate  in  isotropic  materials;  but  in  timber 
the  shear  modulus  is  very  small — for  example,  in  spruce  it 
Is  only  about  one-sixtieth  of  Young's  modulus — and  conse- 
quently the  shear  deflection  becomes  quite  appreciable,  and 
the  results  obtained  on  test  pieces  of  the  common  propor- 
tions lead  to  errors  in  the  calculated  Young's  modulus  of 
about  10  per  cent. 

There  are  some  valuable  tropical  timbers  whose  struc- 
ture is  far  more  complex  than  that  of  our  ordinary  northern 
woods.  The  grain  in  these  timbers  grows  in  alternating 
spirals— an  arrangement  which  at  first  sight  is  almost  in- 
credible. The  most  striking  example  of  this  type  of  wood 
I  have  seen  Is  the  Indian  "Poon."  If  a  sample  is  split  in  a 
series  of  tangential  planes  at  varying  distances  from  the 
center  of  the  tree,  it  will  be  seen  that  the  grain  at  one  depth 
is  gr'^wing  in  a  right-hand  spiral  round  the  trunk;  a  little 
farther  out  it  grows  straight  up  the  trunk;  further  out  again 
it  grows  in  a  left-hand  spiral,  and  this  is  repeated  again  and 
again,  with  a  pitch  cf  about  2  in.  The  timber  is  strong  and 
probably  well  adaoted  for  use  in  large  pieces — it  somewhat 
resembles  plywood — but  it  is  doubtful  whether  it  is  safe  in 
small   pieces.     No  theory   is  yet  available  for  estimating  its 


strength,  and  very  elaborate  tests  would  be  needed  to  deter- 
mine its  reliability  in  all  positions.  1  nad  to  reject  it  for 
aeroplanes  during  the  war  for  want  of  accurate  knowledge 
of  its   properties. 

These  examples  show  how  necessary  it  is  to  have  a  tliecry 
for  the  strength  of  anisotropic  materials  before  we  can  either 
understand  the  causes  of  their  failure  or  make  full  use  of 
their  properties  or  oven  test  them  rationally. 

A  Few  Fundamental  Questions  Regarding  Steel. — The  sec- 
ond material  we  shall  consider  is  steel,  and  in  dealing  with 
it  I  do  not  wish  to  enter  into  any  of  the  dozen  or  so  b\irn- 
ing  questions  which  are  so  familiar  to  all  metallurgists  and 
engineers,  but  to  cull  your  attention  to  a  few  more  funda- 
mental questions.  Steel  is  not  strictly  isotropic — but  we 
may  consider  it  to  be  so  today.  The  first  obvious  question 
tl.e  engineer  has  to  answer  is.  "What  is  its  strength?"  The 
us\ial  tests  give  the  ultimate  strength  yield  point,  elastic 
limit,  the  elongation,  the  reduction  of  area,  and  perhaps 
the  Hrinell  and  Izod  figures.  On  which  of  these  figures  is 
the  dimension  of  an  engine  part,  which  is  being  designed, 
to  be  based?  If  we  choose  the  ultimate  strength  we  must 
divide  it  by  a  large  factor  of  safety — a  factor  of  ignorance. 
If  we  choose  the  yield  point  we  must  remember  that  nono 
of  the  higher-grade  steels  have  any  yield  point,  and  the  nom 
innl  yield  point  depends  on  the  fancy  of  the  tester.  This 
entirely  imaginary  point  cannot  be  used  for  accurate  cal- 
ciil.'ition  except  in  a  very  few  special  cases.  Can  we  base 
our  calcMlation  on  the  elongation — the  reduction  of  area — the 
Izod  test?  If  we  face  the  question  honestly  we  realize  that 
there  is  no  known  connection  between  the  test  results  and 
the  stress  we  can  safely  call  on  the  steel  to  bear.  The  only 
connecting  link  Is  that  cloak  for  our  ignorance — the  factor 
of  safety. 

I  feel  confident  that  the  only  reliable  property  on  which 
to  base  the  strength  of  any  engine  part  is  the  suitable  fatigue 
limit.  We  have  not  yet  reached  the  position  of  being  able 
to  specify  this  figure,  but  a  considerable  number  of  tests 
show  that  in  a  wide  range  of  steels — though  there  are  some 
unexplained  exceptions — the  fatigue  limit  for  equal  ± 
stresses  is  a  Utile  under  half  the  ultimate  strength,  and  is 
Independent  of  the  elastic  limit  and  nominal  yield  point, 
so  th;it  the  ultimate  strength  may  be  replaced  as  the  most 
reliable  guide  to  true  strength,  with  a  factor — no  longer  of 
ignorance,  but  to  give  the  fatigue  limit — of  a  little  over  2. 

Need  for  Extensive  Tests  for  Fatigue  Limit. — If  the  fatigue 
limit  is  accepted  as  the  only  sound  basis  for  strength  calcu- 
lation for  engine  parts,  and  it  is  difficult  to  find  any  valid 
objection  to  it,  then  it  is  obvious  that  there  is  an  urgent  need 
for  extensive  researches  in  fatigue,  for  the  available  data 
are  most  meagre.  The  work  is  laborious,  for  there  is  not  one 
fatigue  limit,  but  a  continuous  series,  as  the  signs  and  mag- 
nitudes of  the  stresses  change.  Many  problems  in  connec- 
tion with  fatigue  are  of  great  importance  and  need  much 
fuller  investigation  than  they  have  so  far  received — e.  g., 
the  effect  of  speed  of  testing;  the  effect  of  rest  and  heat 
treatment  in  restoring  fatigued  material;  the  effect  of  pre- 
vious testing  at  higher  or  lower  stresses  on  the  apparent 
faiigue  limit  of  a  test  piece.  Some  observers  have  found  in- 
dications that  the  material  may  possibly  be  strengthened  by 
subjecting  it  to  an  alternating  stress  below  its  fatigue  limit, 
so  that  the  results  of  fatigue  tests  may  depend  on  whether 
the  limit  is  approached  by  increasing  the  stress  or  by  de- 
creasing it. 

Improved  methods  of  testing  are  also  needed,  particularly 
methods  which  will  give  the  results  quickly.  Stromeyer's 
method  of  measuring  the  first  rise  of  temperature,  which  in- 
dicates that  the  fatigue  limit  is  passed,  as  the  alternating 
load  is  gradually  increased,  is  most  promising;  it  certainly 
v\ill  not  give  the  true  fatigue  limit  in  all  cases,  for  it  has  been 
shown  by  Bairstow  that  witli  some  ranges  of  stress  a  finite 
extension  occurs  at  the  beginning  of  a  test  and  then  ceases, 
under  stresses  lower  than  the  fatigue  limit.  But  the  fatigue 
limit  in  that  case  would  not  be  a  safe  guide,  for  finite  changes 
of  shape  are  not  permissible  in  most  machines,  so  that  in 
that  case  only  Stromeyer's  test  may  be  exactly  what  Is 
wanted.  It  can  probably  be  simplified  in  detail  and  made 
practicable  for  commercial  use.  Better  methods  of  testing 
in  torsion  are  also  urgently  needed,  non/>  of  those  at  present 
used  being  free  from  serious  defects.  Finally,  there  is  a  fas- 
cinating field  for  physical  research  in  investigating  the  In- 
ternal mechanism  of  fatigue  failure.     Some  most  suggestive 
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resulcs  have  already  been  obtained,  which  .-xtt-nd  Ihe  results 
obtained  by  Ewing. 

For  members  of  structures  which  are  only  Bubjected  to 
steady  loads  I  suggest  that  the  safe  stn-ss  might  be  defined 
by  liniUIng  the  corresponding  peramupnt  get  to  ii  small 
amount— perhaps  M;  per  ceni  or  \  per  cut  This  principle 
has  been  tentatively  adopted  In  some  of  the  aircraft  material 

pecilications  by  specifying  a  proof  load  which  must  be  sub- 
lalncd  without  a  permanent  extension  of  more  than  ^  per 
cent.  Whether  this  principle  is  suiiubl.-  for  all  materials 
and  how  it  will  answer  in  practice  remains  to  be  proved  by 

xperlence.    It  is  at  any  rate  a  possible  rational  basis  for  de- 

■  rniinlng   the   useful   strength    of    a    material    under   steady 
cads. 

Modifications  Required  in  Common  Theory  of  Strength  of 
Matfrials.  — If   \vi    a'lmit   that    the   fiitiKU.-  limit    is   the   proper 

■  asls  for  engine   strength   calculations,   there   are   a   number 
f  interesting  nxidiiications  required   in   the  common   theory 

■■'.  the  strength  of  materials.     It  will  no  longer  be  possible  to 
••gleet,  as  has  been  so  general  in  the  past,  the  uneven  dis- 
ribuiion  of  stre.-is  in  irregularly   shaped   parts  of   machines. 
!t   has  been  generally  recognized   that   sharp  corners  should 
i'»»  avoided  when  possible,  but  no  theory  is  available  to  en- 
■:de   the   stresses   a',   corners   to   be   calculated   or   to  enable 
heir  effect  on  the  strength  of  the  member  to  be  estimated. 
I   faligi:e  is  the  critical   factor  in  failure   under   lluctuating 
iresses  such  theory  Is  most  necessary.     F^ven  the  roughest 
.;uide  would   be  of  great  value.     The  nature  and   magnitude 
:  the  concentrations  of  stress  which  occur  in  practice  have 
■'■en  investigated  experimentally  by  Professor  Coker  by  his 
legant   optical    method    which   has   given    most    valuable   re- 
lilts,  some  of  which  are  already  being  used  in  designing  olfl- 
•>s.    If  the  mathematical  theory  is  too  dillicult.  it  may  be  pes- 
■;ible  to  lay  down  practical  rules  deduced   from  such  experi- 
ment il   results:    but   the  method   still   has  many   limitations, 
■■•^rhaps  the  most  serious  being  that  it  can  only  be  used  on 
it  models.     I  believe  Professor  Coker  expects  to  be  able  to 
\tend  the  method  to  round  models. 

.As  a  simple  example  to  show  the  importance  of  the  subject 
let  us  consider  the  effect  of  a  groove  round  a  straight  round 
bar  subject   to  alternating  tension  and   compression — such  a 
groove  as  a  screw  thread.     There  will  be  a  concentration  of 
stre-^s  at  the  bottom  of  the  groove.    The  ratio  of  the  stress  at 
he  bottom  of  a  groove  to  mean  stress  in  the  bar  has  been 
'  orked   out   mathematically   by    Mr.    A.   A.   Griffith,    and   his 
ilculations  have  been  confirmed  experimentally  by  his  soap- 
ibblo  method.     The  ratio  depends  on  the  relation  between 
!!•?  depth  of  the  groove,  the  radius  at  the  botoni.  and  slightly 
n   the  angle  between  the  sides.     For  a  Whitworth  form   of 
: bread  the  ratio  will  be  about  3.     If  the  fatigue  limit  is  ex- 
ceeded at  the  bottom  of  the  groove  the  metal  will  fail  and  a 
minute  crack   will   form   there;    this   crack   will   soon   spread 
"■ishi   across  the  bar  and  total  failure  will  result.     Thus  we 
•  e  that  the  .safe  mean  stress  in  the  bar  will  be  reducpd  to 
';e-third  what  a  plain  bar  will  bear.    The  truth  of  this  theory 
regarding  the  importance  of  concentrations  of  stress  has  «tlll 
to   be   proved    experimentally;    if   true,   it   is   of   far-reaching 
•iiportance,  since  it  applies  to  all  concentrations  of 


Concrete  Blocks  as  Substitute  for  Ashlar. — Concrete  blocks 

■  a  substitute  for  ashlar,  according  to  Revue  des  MatOriaux 

'  Constructions,  are  rapidly  gaining  in  popularity.     By  cart- 

ng  the  raw  materials  to  the  site,  the  cost  of  transports  Is 

iich  less  than  for  worked  stone  (which  must  be  more  care- 

•  \\y  handled),  and   if  a  fairly  rapid-setting  cement  of  good 

iality  is  used,  the  number  of  molds  required  can  be  reduced 

a  minimum.     A  small  gang  of  men  can   rapidly  mold  all 

I  lie   blocks  required — even  the  most  complex— and   they  are 

then  ready  to  be  placed  in  position.     Monotony  of  design  is 

asily  avoided  when  a  sufBciently  large  number  of  dwellings  are 

•quired,  and  in  many  cases,  at  the  present  time,  the  need 

lor  rapid  construction  is  so  great  that  esthetic  considerations 

are  relegated  to  the  background.     A  pillar  and  panel  type  of 

structure  lends  itself  best  to  rapid  construction,  and   If  the 

blocks  used   have  an   average   volume  of  !>6O-l,2S0  c.   In.,  so 

that  about  40  blocks  form  a  cubic  yard,  they  will  be  handled 

80  conveniently  that  even  if  they  cost  more  to  produce  than 

worked   stone,   they   save   the   cost   of  delivery   and   gain   In 

rapidity  of  laying. 


Enj^incerin^  Features  of  Strength- 
eninji  of  St.  Paul's  Cathedral 

V-.'HU    Til-    Tim. -H    i;c,Klii>-rl  lii^    .•'■ill'l'l':il.  Ill,    l.uliilcli.    Jul).    I'Jl'O. 

The  fact  that  l!  has  been  necessary,  mvlug  to  the  consider- 
able increase  In  the  cost  of  muterialM  and  labor,  to  make  u 
fresh  appeal  on  behalf  of  the  fund  (or  the  preservation  of  St. 
Paul's  Cathedral  has  directed  attention  to  works  which  pos- 
sess considerable  Interest  to  engineers. 

It  was  evident  when  the  subsidence  uf  the  great  dome  was 
(Irst  noticed  that  prompt  steps  would  have  to  be  taken  to  en- 
sure the  safety  of  Ihe  structure.  The  work  which,  us  a  re- 
sult of  .1  careful  inspectiim  of  the  fabric,  was  put  in  hand  in 
l'J13,  continued  without  intermission  even  during  the  war,  as 
it  wuH  felt  that  any  postponement  in  the  carrying  out  of 
essential  strengthening  operations  would  be  fraught  with  dan- 
ger to  the  cathedral.  The  report  on  the  condition  of  the 
building  indicated  that  the  subsidence  was  associated  with 
Ihe  appearance  of  cracks  and  fissures  in  the  buttresses  and 
piers,  and  the  springing  of  the  arches.  The  scheme,  which 
was  accordingly  prepared,  provided  in  the  first  place  for  the 
rough  repair  of  the  buttresses  of  the  dome,  the  grouting  of 
many  of  the  fissures,  and  the  repair  of  the  southwest  pier, 
one  of  the  eight  supporting  the  weight  of  the  dome.  This 
work  was  completed  last  year,  and  similar  operations  are 
row  in  hand  on  the  adjoining  pier  The  experience  gained 
(luring  this  first  stage  of  tjje  work  for  what  now  remains  to 
be  done  will  be  largely  of  a  repetition  character — has  been  ex- 
tremely valuable.  The  greatest  care  had,  of  course,  to  bo 
taken  that  in  the  strengthening  of  the  southwest  pier,  before 
work  had  been  done  on  the  other,  there  should  be  no  dis- 
turbance of  the  great  load,  calculated  at  8,000  tons.  It  Is  a 
matter  of  congratulation  to  all  concerned  with  the  work  that 
none  of  the  fears  naturally  entertained  while  a  work  of  this 
description  was  in  progress  was  realized,  and  that  the 
strengthening  operations  on  other  piers  can  be  proceeded 
with  in  a  spirit  of  confidence  that  correct  methods  have  been 
adopted. 

Defects  of  Design, — Before  discussing  the  details  of  the 
work.  It  should  be  pointed  out  that,  for  whatever  reason. 
Wren  did  not  carry  the  foundations  of  the  cathedral  through 
the  bed  of  wet  sand  which,  to  a  depth  of  20  ft.,  is  here  super- 
imposed upon  the  London  clay,  but  was  content  to  lay  them 
in  the  surface  sand  which  extends  to  a  depth  of  only  4  ft.  fl 
in.  below  the  floor  of  the  crypt.  The  assumption  made  at  the 
time  of  erection  that  the  fabric  would  stand  for  200  years  was 
not,  it  would  appear,  a  wild  estimate.  It  Is  believed,  how- 
ever, that  the  building  might  have  subsided  to  a  much  greater 
extent  but  for  the  existence  of  the  wet  sand  deposit  below  the 
foundations,  and  partly  for  this  reason  proposals  to  bore  tun- 
nels in  the  neighborhood  of  St,  Paul's,  which  might  have  the 
effect  of  draining  away  the  water  and  causing  drying  and 
shrinkage  of  the  sand,  have  always  been  opposed,  so  far  w^ilh 
success. 

The  investigations  which  were  made  before  the  repairs 
were  put  In  hand,  and  information  that  has  since  come  to 
light,  show  that  there  was  a  good  deal  of  cheap  work  put  Into 
the  building  of  St.  Paul's,  partly  i)erhaps  due  to  want  of  ade- 
quate supervision  over  contractors,  but  also,  no  doubt,  be- 
cause Wren  lacked  the  necessary  funds  to  carr>'  out  things  in 
the  grand  style  which  he  favored.  The  whole  of  the  piers, 
for  example,  contain  rubble  filling,  the  quality  of  which  Is  very 
variable;  Indeed,  the  whole  character  of  some  of  the  piers  Is 
much  inferior  to  that  of  others.  There  are  also  Iron  cramps 
Inside  the  stone  work,  many  of  which  were  put  in  by  Mylne, 
the  surveyor  of  the  cathedral  during  the  second  half  of  the 
18th,  and  the  early  part  of  the  llMh,  century,  who  carried  out 
a  restoration  In  1781  and  the  following  year.  During  this 
work  the  cathedral  was  closed,  whereas  during  the  present 
strengthening  scheme  there  has  been  no  Interfering  with  the 
use  of  the  structure.  In  many  cases  these  iron  cramps  have 
bfen  found  to  be  rusted  Inside  the  masonry,  and  have  spilt 
it  In  all  directions,  and  it  has  been  necessary  to  remove  all 
the  old  metal,  and  where  desirable,  replace  It  by  copper.  The 
old  stone  walling  was  unable  to  carry  the  full  weight  of  the 
dome,  and  as  the  filling  of  the  piers  dried  with  the  lapse  of 
time,  deterioration  proceeded  with  more  rapid  strides. 

Methods  of  Strengthening. — Work  on  the  piers  Is  being  car- 
ried out  in  great  detail,  the  method  employed  being  to  solidify 
by  liquid  grouting,  as  well  as  to  put  in  new  masonry  where 
necessarj-.     The  result  has  been  to  consolidate  more  than  50 
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per  cent  of  the  old  work.  It  was  found  in  the  course  of  the 
operations  that  Portland  stone  was  not  invariably  employed 
In  the  construction  of  the  piers,  Burford  stone  being  used 
in  the  pitch  of  some  of  the  arches.  This  was  discovered  to 
be  very  badly  cracked,  and  it  was  necessary  to  insert  Port- 
land stone  in  addition  to  cement  grouting. 

An  interesting  feature  in  connection  with  the  construc- 
tion of  the  piers  is  the  gradual  reduction  in  the  area  of  the 
masonry  with  height  from  foundation  level;  but  this  will  not 
affect  the  strengthening  scheme  which  is  now  in  progress. 
It  is  hoped  that  work  on  the  second  pier  will  be  finished  by 
the  end  of  the  present  year,  and  it  is  then  intended  to  put 
in  hand  similar  operations  on  the  northeast  pier,  where  the 
original  work  has  suffered  considerable  deterioration.  It  is 
obvious  that  if  the  whole  of  the  piers  have  to  be  treated  in 
the  same  way,  the  work  will  occupy  a  great  many  years,  while 
it  will  probably  also  be  necessary  to  carry  out  further  repairs 
in  connection  with  the  buttresses,  the  function  of  which  is 
to  take  the  outward  thrust  of  the  dome.  In  order  to  facili- 
tate the  work,  as  well  as  to  add  to  the  safety  of  the  opera- 
tions, it  is  now  proposed  to  use  steel  centering.  Engineers 
who  have  been  consulted  believe  that  the  danger  of  further 
subsidence  cf  the  cathedral  has  been  greatly  reduced  by  the 
work  on  the  southwest  and  adjoining  pier,  as  it  was  in  this 
direction  that  the  dome  was  subsiding. 

Whether  it  will  be  necessary  at  some  future  date  to  under- 
pin the  foundations  of  the  cathedral  it  is  difficult  to  say.  The 
operation  would  be  both  difficult  and  costly,  and  it  is  hoped 
that  the  grouting  and  strengthening  of  the  piers  and  but- 
tresses now  in  hand  may  serve  the  purpose  of  providing  for 
the  permanent  safety  of  Wren's  masterpiece. 


Stability  of  Thin  Walls  and  Heat 
Transmission 

From  The   Survc.\or,    Lxjiidon.  Aut;.   20,   1920. 

The  subjoined  sections  of  the  report  of  the  Building  Ma- 
terials Research  Committee  under  the  Department  of 
Scientific  and  Industrial  Research  are  published  by  the  Min- 
istry of  Health  in  advance  of  the  body  of  the  i-eport.  These 
sections  comprising  the  results  of  researches  on  the  stability 
of  thin  walls,  and  heat  transmission  through  thin  walls,  are 
based  on  experimental  work  carried  ou;  under  the  direction 
of  the  committee.  The  figures  given  must  only  be  taken  as 
giving  the  results  of  certain  tests  carried  out  on  the  materials 
mentioned  under  the  conditions  specified.  It  must  not  be 
assumed  that  the  strength  of  walls  under  average  construc- 
tions will  necessarily  reach  the  standard  of  the  figures 
quoted. 

Stability  of  Thin  Walls.— It  is  generally  realized  that  the 


actual  stability  of  unsupported  walls  only  a  few  inches  thick 
is  very  small,  and  that  such  walls  in  practice  always  receive 
support  either  at  the  top  or  sides  or  both.  It  appeared,  there- 
fore, to  the  committee  that  the  most  practical  method  of  at- 
tacking the  problem  was  to  ascertain  the  breaking  strength 
of  typical  walls  when  subjected  to  crushing  loads  and  hori- 
zontal pressure  applied  to  the  walls  while  held  at  the  top 
and  bottom.  This  would  correspond  roughly  to  a  wall  having 
in  it  two  door  openings,  the  strength  of  a  wall  with  no 
openings   being  somewhat   greater. 

The  difficulty  of  applying  loads  by  directly  weighting  the 
walls  was  realized.  It  was  found  possible  to  secure  the  use 
of  a  hydraulic  testing  machine,  which  was  capable  of  crush- 
ing short  walls  8  ft.  6  in.  high,  which  is  about  the  height 
between  floors  in  a  building  of  the  cottaee  type. 

Tests  were  made  on  several  commonly  used  materials,  and 
each  material  was  loaded  to  destruction  in  three  ways:  (1) 
Small  cubes,  generally  6  in.  or  9  in.  square,  were  crushed 
in  order  to  ascertain  the  strength  of  the  material  when  not 
used  as  a  thin  structure;  (2)  columns  or  pillars  14  in.  wide 
from  2%  in.  to  4%  in.  thick,  and  8  ft.  6  in.  high.  These  nar- 
low,  thin  walls  or  pillars  were  crushed,  and  their  relative 
strengths  compared  with  the  cubes  ascertained;  (3)  short 
lengths  of  wall  3  ft.  6  in.  wide  from  2%  in.  to  4^4  in.  thick 
and  S  ft.  6  in.  high.  These  were  subjected  to  a  vertical  load 
of  about  1  ton  per  lin.  ft.  of  wall,  and,  while  thus  loaded,  a 
horizontal  pull  w-as  applied  to  the  wall  at  the  middle  of  its 
height  until  failure  took  place. 

As  the  investigation  was  somewhat  tentative,  a  part  only 
was  undertaken  in  the  first  place,  and  a  second  series  of 
tests  was  begun  after  the  first  results  were  available.  The 
results  are  given  in  Table  I. 

Considered  as  a  whole  the  results  obtained  are  remarkably 
consistent,  more  so  than  is  usually  the  case  in  tests  of  full- 
sized  specimens.  The  principal  facts  brought  out  are  the 
high  relative  resistance  to  crushing  shown  by  the  slender 
walls  or  pillars,  and  the  weakness  of  the  lime  mortar  com- 
pared with  Portland  cement  when  tested  in  this  way.  With 
the  exception  of  the  wall  built  with  lime  mortar,  the  crush- 
ing strength  of  the  walls  varies  from  67  to  83  per  cent  of  the 
strength  of  the  same  material  crushed  in  cubes.  The  lime 
mortar  showed  32  per  cent.  The  high  percentage  strength 
is  to  some  extent  due  to  the  care  exercised  in  centering  the 
column  under  test.  It  is,  however,  clear  that  strengths  ap- 
proaching these  can  be  developed  in  practice,  provided  care 
is  exercised  in  the  bedding  of  the  joists  so  that  the  load 
acts  as  nearly  as  possible  through  the  center  of  the  wall.  It 
is  also  necessary  that  the  wall  should  be  absolutely  vertical. 

Reference  to  items  a  and  6  of  Table  I  shows  that  the 
walls  built  with  Fletton  bricks  on  edge  in  cement  (2%  In. 
thick)   resisted  a  much  higher  crushing  load  and  horizontal 


T.VBI.l-:    I— KKSfl.T.S    OF    EXPERI.MENTS    OX    STRENGTH    OF   THIN    WALLS. 

Horizontal    pull 
to   break   wall   o 
r^        ,   ..  in.   to   6   in.  -x  8  Ase  of  wall 

Description.  Or'jshinf?  ft.     6     in.     high  when  toet- 

Crushing     Age   of   cube.strenpth  of  wall  Age  of  wall  under      vertical    ed    under  Remarks, 

streneth  when         14    in.    wide    by        when         load     of    1     ton     horizontal 

of  cube.  tested.       8  ft.  6  in.   high.       tested.  pull. 

1    o.     I    I  ^  .      o  .     ..  '-''     P^""    ®1-  per  ft.    run. 

_  u   iw'^r*  ^.J°.^  '^„^"U*I!'  '""'■""■  '"•  ".ivs.        Lh.    p-?r   sq.    In.        Davs.  L,b.  Days. 

wall   4i4   In.   thick   (9x9x9) 770  :<■       ^_  on^  :i  895  _       34  In     this     sped 

■?      C'.  load    of    2    tons 
per    ft     run   ap- 
plied in  CO.  nec- 
,      ^        I .  tlon    with    horl- 

2.  Ditto.    6   to   1    cement  mortar 720        '  26"^^"—  562  2a      "  "     791  11  '"'"''"    P""  l«^*- 

3.  Fletton  bricks  3  to  1  cement  mor-  ''''  *^^  ^■^  ""^  ' 

4    Ti'SVo^fM'^i  '"•  *""'.'' .• M  ''S^"  26  1.040  24  781  39 

4.  Ditto.   6   to   1   cement   mortar  wall  i 

4^4   In.   thick    1250  9g  mn  ■>'!  7(11  •>£ 

B.  Ditto.  3   to  1   lime  mortar  wall  i'A  ^®  "^^  "^  ™^  ^^ 

in.    thick    ]  050  ■>'>  ^llfl  •'4  .•{75  o- 

6.  Ditto,  on  edge.  3  to  1  cemont  mor-  "  •""  "  *  -' 

tar   wall    2^4    In.    thick t.470  !>q  i  njn  n  ■JK'!  << 

7.  Concrete.    l:2;4    wall   4"4    in.    thick.  (  5  4S0  f? )  ^"^  ^^  ^"  '■• 

cast  in  one  piece    )  2 '2.50  to  I  1.230  26  t,262  27 

8.  Concrete   blocks).   1:2:4,   set  In  3  to  ' 

1  cement  mortar  wall  4^4  in.  thick         (  i  4S0  vo  1 

14   In.   X  9  In.  X  4\4   In j  2'.250  42  t.510  22  1.253  25 

9.  Concrete     bloek.s     (WinJet.     4:2:1)  I '•"'"  ••■!  I 

wall  4^4   In.  thick  (block  6  in.  x  6  ,  . 

10.  Concrete^  Hocks:    i-JiUVwet-proc:  '"*  1^0  .580  24  962  44 

ess)   w.-Ul  ?,  in.  thick    (block  6x6x6  (  i  ciot    '  •>«  t 

In;  6x6x3  In.)    112401  29  (  LISO  24  700  32 

11.  Coke    breeze      blorks.      wall    3    in.  ''•''"  ■'•"  467 

thlrk    (6x6x3    In.) 236t  fnknown  170  22  (slab)  41 

12.  Coke  breeze  blocks,  wall  4  in.  thick  "  Unknown.  i,i)  ^^g  ii 

(6x6x4    In.)     243t        Tnknown.  173  22  (<ilab) 

tThese  specimens  were  cut  from  a  larger  block  as  true  as  possible,   but  not   faced,   and   no   doubt   were   really   stronger   than   the   testa 
Indicate. 
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pull  than  tho«e  built  witb   the  same  bricks  laid  flat  in  lime  llMn.  concrete  cavity  unventUated  wall  with  the  inner  parti- 
mortar  [iM  In.  thick).  ti„n  uf  ^.Q^e  breeite  offer.s  the  greate.si  resistance  to  the  flow 

The  coke  breeze  specimens  showed  low  resistance  to  crush-  of   heal.     The   latter   t.vpe   of   wall  .doubtless   partly   owes   Us 

ing.  but  a  comparison  of  the  strength  of  the  cubes  with  that  itticlency   as   a   heat    Insulator   to   the   porous    nature   of   the 

ot  the  walls  shows  that,  in  spite  of  the  low  strength  of  the  breeze,  as  It  is.  of  course,  a   well  known  fact   that   good   insu- 

material.   the   percentage   of  strength   of   the   wall   Is   high   as  luturs.  such  as  cork,  slag   wool  or  wood  owe  their  insulating 

compared,    for   example,   with    that    shown    by    the    wall   com-  i  ropertles  to  the  large  number  of  small  uir  spaces  contained 

posed   of    Kletton    bricks.     Against    the   horizontal    pull    they  within  their  mass. 

gave  better  results  than  would  be  expected.  All  the  concrete  It    will    be   noticed    that    in    these   examples   the   difference 

and   breeze  blocks  show   a   high   resistance  to  the  transverse  in   the    value   of   K    with    a   cavity    wull    when    ventilated   and 

loads  as  compared  with  walls  formed  from  smaller  units  such  lux   ventiliited  appears  to  be  small;    but  the  effect  of  ventila- 

as  brick.s.  Hon  on   the   transmission   of  heat   is  governed    by   the   extent 

It  appears  from  the  tests  that  walls  as  thin  as  2%  in.  can  lo    which    circulation    occurs    in    the    cavity    under   ordinary 

safely  be  used  for  partitions  In  cottage  building,  even  when  weather  conditions.     This  will  depend  upon  the  force  of  the 

supporting  the  joists.  wind,   which  on   some  days   might   be   very  high,  and   on  the 

Heat    Transmission    Through    Thin    Walls.— The    degree    of  difference   between   the   temperatures  of  the  inner  and   outer 

physical   comfort    experienced    in   an   ordinary   dwelling-house  atmospheres.     Either  or  both  of  these  factors  might  have  the 

depends   to  a   great   extent   upon   the   thickness  and   construe-  effect   of  increasing   the  circulation   If   ventilation   Is  provided 

tion  of  the  outer  walls.     In  dwellings  of  Devonshire  cob  or  both  at  the  top  and   bottom  of  the  cavity. 

similar   construction    the   comparative    weakness    of   the    ma-  It   may   be  said,  therefore,   thai    comparatively   little  is  lost 

terlals  composing  the  walls  in  resisting  eompre.ssive  stresses  in    the   insulating   effect   of  the   wall   by   providing  a   limited 

render  it   necessao'   for  the   walls  to  be   much  thicker  than  aniounl    of   ventilation   In   the   cavity,   particularly   if   this   Is 

is  ordinarily  the  case  in  brick  houses.     As  a  result,  dwellings  arranged   at  the  base  of  the  cavity   only. 

01   this  type  are   noted  as   being  cool   in  summer  and   warm  The   loss  of  heat    in   all    the   walls   niay   be   greater   under 

!n  winter.     Other  methods,  of  which  the  use  of  the  ordinary  actual    conditions    than    these    tests    Indicate,    owing    to    the 

uiiVentilated  cavity  wall  is  one.  are  sometimes  adopted  with  Increased    cooling    effect    which    would    be    produced    by    the 

a  view-   to  obtaining   a   warm   dwelling.  ectlon  of  wind  or  the  evaporation  of  damp  on  the  external 

Tests  of  the  heat  loss  through  various  types  of  thick  walls  surface  of  the   wall.     This  might  reduce  the  temperature  ot 

have  been  made  from  time  to  time:   of  these,  special  atten-  the   external   face  of  the   wall   by   as   much  as  two  or  three 

tlon  may  be  directed  to  the  work  carried  out   by  Mr.  A.   H.  degrees   below   that   of  file  surrounding  air.  depending  upon 

Parker.    W.H.S..    B.A.,    B.Sc.    Prof.    W.    M.    Thornton.    D.Sc.  the   wet    bulti   temperature   obtaining   at    the   time. 

D.Eng.  ot  Armstrong   College,  and  at  the  National   Physical 

Laboratory.     A  considerable  amount  of  work  on  this  subject  T-^  .  »       .  m  •■  ,. 

has   also   been  done  abroad,   particularly  in  America  and   in  tXpenillentS     OT    the     Metropolitan 

Germany.      The    committee    thought,    however,    that    further  \\'-it<ir    Rr  »'l  ^<^    with    M-     ■\'   \ 

tests    were   desirable   in    reference    to   thin    walls   and    walls  >>  alCT   XjOiirU    >\  lin   IxapiU 

of  new  types  of  construction.     They  therefore  decided  to  ask  PiltT'ltion 

Mr    Barker  to  undertake  for  them  a  research   into  the  heat 

Mansmission    through    some    seven    different    types    of    wall.  ^"""   The .  EnKlne^r.   London.    Sept.   3.   1920. 

The  results  obtained  are  summarized  below.  '"'^'  '""^'"  report*  ot  Sir  Alexander  C.  Houston.  Director  ot 

When  heat  Is  passing  from  a  region  of  comparatively  high  Water   Examination  of  the   Metropolitan   Water   Board.   Lon- 

temperature  through  a  partition  of  some  kind  to  a  region  of  ''""    '*"   princip.ally  concerned   with   the  question  of  how   far 

low    temperature   the   heat   transmitted   can   be   said   broadly  ^'"^'  "'■apld  nitration"  of  stored  river  water  Is  capable  ot  pro- 

to  depend  on—  ducing  supplies  which  are  safe  and  suitable  for  human  con- 

U»   The  construction  and   material  of  the  wall;  i-umpllon.  and;  we  propose  to  deal  more  especially  with  that 

(2)  The  character  ot  the  surface  of  the  wall:  ''"'■'  ^'^  "• 

(3)  The  area  of  wall:  '"'"'  question  at  issue  so  far  as  the  present  report  18  con- 
(41   The   temperature  difference   between   the   regions  of  terned  really  amount  to  this-  "Is  It  permissible  to  Alter  stored 

high  and  low  temperature.  water  so   rapidly   as  to  create  a   material   economic  gain   in 
The   actual   heat   transmitted    in    British   thermal   units   In  ^^^  saving  of  nitration  area  and  yet.  by  the  aid  of  ante-flltra- 
sllll  air  will   then   for  any   particular  case   be  given   by   the  ''"°  "''  postnitration  sterilization  process,  to  produce  a  water 
formula: —  which  is  epidemiologically  safe,  innocuous,  tasteless,  and  rea- 
H  =  K  (t,  —  t)  A  snnably  sntisfac'ory  from  a  physical  and  sentimental  stand- 
where:  point?" 

H  =  British  thermal  units  transmitted  per  unit  time.  Though   realizing  that  it  Is  desirable,  when   considering— 

t;  =:  Higher  temperature  in  degrees  Fahrenheit.  '''"^"  tentatively— any  question  ot  modified  processes  ot  water 

t,  =  I^wer  temperature  in  degrees  Fahrenheit.  purincallon.   to   start    with    the   quality    ot   raw    river   water. 

A  =  Area  of  the  wall  in  sq.  ft.  '^'■'  Alexander  in  the  present  report  only  deals  with  the  prob- 

K  =  A  constant,  depending  upon  construction  and  mate-  'em   as   it   affects   stored   water.     It  his   views   be   sound,   he 

rial  ot  the  wall  and  condition  ot  the  surface.  remarks.  Thames   River  water  after  adequate  storage  is  ap- 

It   will    be    seen.    then,    that    the    constant    K    (sometimes  parently  safe  for  domestic  use,  even  without  nkration.  though 

termed  the  coefficient  ot  transmission)  will  be  a  measure  of  "   requires   further  treatment   to   remove   suspended   matters 

the  efficiency  of  the  wall  as  a  heat-insulating  structure,  repre-  and   render   it  attractive   from   the  physical    point    ot    view. 

.-c-nting    the    overall    value    of    the    transmission    In    British  NVvertheless.  he  has  always  advised  careful  filtration  ot  the 

thermal   units   per  sq.   ft.   per  hour  per  degree  difference  of  wat^r.  despite  the  high  value  that  he  places  on  storage,  and 

temperature  on  the  two  sides  of  the  wall.  he  does  not  now  suggest  even  the  tentative  consideration  of 

Values    of   this    constant    K    for   the   walls    tested    by    .Mr.  "ny    rtepart-ire    fron.    old-tlm<^    procedure,    unless    It    Involves 

Parker  are  given   below:  equal  or  greater  security.     Greater  security,  however,  could 

Tvp..  of  wa!l.  Value  of  K.  Undoubtedly  be  achieved  by  a  chlorlnatlon  process,  and  that 

.<      in.  plain  unpl.-isiertd  brick  wall   (l>ondon  Stuck) 0.43  fact  leaves  open  for  discussion  the  question  of  substituting 

\^  in.-  So'lble'^^.r^k' wan."Sitn''cavity-.wilhouVvcn.i:       "•''  ">  connection  wl'h  new  works-a  less  expensive  "rapid"  tor 

latlon)    0.33  a  more  costly  "slow"  sand  flliratlon  process. 

■414  in.  double    brick    ^vall.    3-ln.    cavity    (ventilated    top  ;.;_  ai„_„„j^-    i_  „_j,  ,  ,„  „,.    ii     „n      ,.  .  •  .,.     . 

•»nd   bottrm 0.42  •■"r  Alexander.  In  order  to  avoid  ambiguity,  sets  out  the  two 

4*4  in.  ro\  -  ■   concrete  6  to  1 o.Sl  prcpo.sals.  side  by  side,  as  follows: 

^"^  In'  roir  c'dSc^tS    :■■■:::;::;        SI?  I-r.-.m     -.low    .^na     miration  AlUmatlve   "rapid   nitration 

••       in.  conn vU    llo.ks   with  canity  in  each   block 0.5!  (1)  Storace  ""  (1)  Storaee"'*"'™' " 

I       In.-  tal'la't    con'oreu.^  waH  •outside    ^lin.'    cavity    and         "**  «'  ^low  ^n.i  nitration.  (2)  Ver>-  "rapid  nitration"  with 

iail'on)"^''"    ■"'".=    '^"""".'^    '"'""^  .<"■"'"".'. .""".":         0.S0  *.r.  A;,":'.n'u™,l^on'o7;ii?r-*flltra- 

4       'n.  ballast    concrete    wall    outside    2-in.    c.-ivlty    and  "on.  chlorlnatlon. 

t-ln.    coke    breeze    concrete    inside    (ventilated    top  A   vital  factor  in  arriving  at  a  final  conclusion  in  the  mat- 

and   bottom  I 0.3.i  

Thus,  of  the  walls  tested  by  Mr.  Barker,  the  4%-ln.  rough  sir'^'vi','S.'^.;e?'r  ^Ho«7i«n °"rlrP'.'''D"L''   Research   Report.     By 

bal.ast   concrete   wall   offers   ihe  least  resistance,   while   the  r;-'icc"$^''«T"  '•  """'"'"'•    '^"""'"=    "^^  ^-  ^'"^  """  «""•  '^"""'^''• 

(15) 
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ter  is,  it  is  pointed  out,  whether  the  use  of  a  coagulant  is  or  is 
not  Coseutial  to  the  successful  operation  of  mechanical  filters 
With  nearly  alt  'rapid  fihers"  a  coagulant — usually  aluminum 
sulphate — is  employed  in  order  to  produce  an  artificial  skin 
on  the  surface  of  the  filtering  medium  and,  in  the  endeavor  to 
render  the  filtrate  as  satisfactory,  chemically  and  bacteriol- 
ogically,  as  would  be  the  case  if  the  water  had  been  filtered 
slowly  through  ordinary  sand  filters.  Taking  the  dose  re- 
quired as  only  one  grain  per  gallon,  the  pre-war  cost  for  the 
chemical  worked  out  at  some  six  shillings  per  million  gal- 
lons with  aluminum  sulphate  at  £4  14s.  per  ton.  The  price 
or"  the  chemical  at  the  time  the  report  was  written  was  about 
£17  per  ton.  so  that  the  cost  per  million  gallons  had  risen  to. 
say.  21s  S'sd 

Now,  In  order  to  clarify  peaty  water  or  to  remove  bacteria 
from   contaminated   water  the  use  of  a   coagulant  is   almost 
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Fig.  1 — Experimental  Filter. 

essential;  but  adequately  stored  Thames  water  is  not  greatly 
discolored,  and  what  coloring  there  is  is  not  so  readily  re- 
moved by  coagulants  as  is  the  brown  color  of  a  freshly  drawn 
sample  of  raw  river  water.  Moreover,  water  stored  in  a 
reservoir  for  an  adequate  period  of  time  may  be  considered 
reasonably  safe  cpidcmiologically,  and  since  the  proposal  un- 
der consideration  embodies  the  employment  of  ante  or  post- 
filtration  sterilization,  the  use  of  a  coagulant  may  be  con- 
sidered unnecssary.  Furthermore,  excluding  the  "plankton" 
of  stored  water  the  .suspended  matters  in  stored  Thames  water 
are  not  of  a  kind  which  urgently  require  the  use  of  a  coagu- 
lant, and  if  coagulants  could  be  ruled  out.  the  problem  would 
bo  simplified,  as.  in  addition  to  the  avoidance  of  heavy  work- 
ing costs,  the  interest  on  capital  expenditure  on  apparatus 
and  mixing  and  settling  tanks  incidental  to  the  use  of  coagu- 
lants would  not  have  to  be  taken  into  consideration. 

Ileuce.  for  the  purposes  of  the  report.  Sir  Alexander  takes 
the  bold  course  of  assuming  the  possible  non-use  of  coagu- 
br.t".  the  filtration  of  an  adequately  stored  water  at  the  enor- 
mously rapid  rate  of  from,  say.  100  to  200  gal.  per  square 
foot  per  hour — which,  as  he  says,  at  once  places  "rapid  fil- 
tration" on  a  highly  economical  basis — no  chemical  purifica- 
tion and  no  bacteriological  Improvement  other  than  that  pro- 
duced by  chlorinatlon.  In  this  connection  it  should  be  noted 
that  he  has  very  definite  views  as  to  the  absolute  necessity 
of  employing  nterllization  in  connection  with  mechanical  fil- 
ters To  use  his  own  words,  he  says:  "It  must  be  definitely 
understood  that  the  writer  considers  a  chlorinatlon  process 
essential  If  'rapid  filtration'  methods  are  to  be  seriously  en- 
tertained. .Any  conception  of  saving  money  at  the  possible 
expense  of  health  security  Is  obviously  inadmissible." 

For  the  purposes  of  his  investigations  Sir  Alexander  insti- 
tuted two  series  of  experiments.  The  first  series  was  carried 
out  in  the  laboratory,  while  the  second  was  conducted  out- 
doors and  more  or  leas  under  actual  service  conditions.  For 
the  former  the  small  filtering  apparatus  which  is  illustrated 
In  Fig.  1  was  employed.  It  consisted  of  a  glass  tube  about 
IS  in.  long  and  ^i  In.  In  diameter  with  the  lower  end  drawn 
down,     .\bout  2  In.  of  <.mal!  tn  vorv  minute  pebbles  occupied 


the  lower  end  of  the  tube  and  served  to  support  some  7%  ia. 
depth  of  "mature"  fine  sand.  By  "mature"  sand  is  meant  sand 
which  h:is  been  in  use  for  a  very  long  lime  on  a  filter  bed, 
such  sand  being  much  more  effective  than  sand  which  has 
never  been  used  for  water  purification  purposes.  Before  com- 
mencing the  tests  the  lower  end  of  the  filter  was  connected 
by  means  of  a  rubber  tube  with  a  tap.  When  the  water  was 
gently  turned  on  it  had  the  effect  of  thoroughly  washing  the 
sand— from  below  upwards— the  particles  being  violently  dis- 
turbed by  the  up-flowing  water.  The  procedure  also  had  the 
efiect  of  grading  the  sand,  the  coarser  particles  settling  to  the 
foot  of  the  tube  and  the  finer  sizes  rising  to  the  surface.  This 
wasliing  operation  was  carefully  performed  before  each  sep- 
arate test.  Finally,  the  rubber  tube  was  quickly  removed  and 
a  small  length  of  tube,  which  was  fitted  with  a  screw  regu- 
lating clip,  substituted.  The  filter  tube  was  then  left  nearly 
full  of  sand  and  water.  Then  when  conditions  had  become 
settled,  the  screw  clip  was  loosened  so  that  the  water  grad- 
ually escaped  until  its  top  surface  had  nearly  reached  the 
level  of  the  sand.  The  water  to  be  tested  was  then  poured 
into  the  top  of  the  tube  and  allowed  to  filter  through,  the  rate 
of  filtration  being  governed  by  means  of  the  screw  clip.  The 
first  three  ounces— about  85  c.c— coming  through  were  re- 
jected and  the  next  420  c.c.  collected.  A  measured  volume  of 
the  filtrate  was  next  centrifugalized.  the  supernatant  liquor 
poured  oft,  and  a  known  amount  oi  the  deposit  placed  inside 
a  small  cell  formed  by  glueing  a  ring  of  aluminum  to  an  ordi- 
nary glass  slide.  The  sediment  was  examined  microscopically 
and  w-as  often  photographed.  The  test— unfiltered— water 
was  similarly  centrifugalized  and  served  as  the  control. 

A  groat  many  experiments  were  carried  out  with  stored 
w^-iters  containing  all  sorts  of  growths,  and  the  conditions  of 
experiment  were  constantly  being  varied.  Very  slow,  jiiedium. 
and  excessively  rapid  rates  of  filtration  were  tried  and  some- 
times aluminum  sulphate  was  used  as  a  coagulant.  The  addi- 
tion of  that  substance  in  large  or  small  doses  did  not,  how- 
ever, under  the  conditions  of  experiment,  so  materially  im- 
prove matters  as  regards  keeping  back  the  smaller  cells  as 
perhaps  might  have  been  anticipated. 

The  conclusion  was  gradually  re.iched  that  nearly  as  good 
results  were  obtained  as  regards  holding  back  practically  all 
the  larger  growths — for  example,  fragilaria,  asterionolla.  syn- 
fcdra,  synchaeta,  daphnia.  ryclops,  glenodinium,  eudorina,  poly- 
artha,  volvox,  uroglcna.  bosmina,  cosmarium.  pandorina,  etc. — 
in  water  with  very  rapid,  as  with  very  slow,  rates  of  filtration. 
The  smaller  elements  seemed  to  pass  through  the  filter  very 
easily,  and  although  the  improvement  was  doubtless  greater 
the  slower  the  rate  of  filtration,  the  results  were  relatively 
unsatisfactory,  even  when  the  rate  of  filtration  was  slowed 
down  to  a  point  which  ceased  to  be  economically  attractive 
when  compared  with  the  ordinary  sand  filtration  processes. 
Briefly,  the  results  were,  as  regarded  the  larger  growths,  de^ 
cidedly  satisfactory,  even  with  very  rapid  rates  of  filtratio 
and  were  disappointing  at  low  rates  of  filtratiol 
so  far  as  the  smaller  elements  were  concerned.  The  trial  of 
a  sand  so  excessively  fine  as  to  be  practically  useless  showed 
no  marked  advantages  over  that  used  in  the  investigation. 

In  explanation  of  the  tests  it  is  pointed  out  that  if  a  filter 
held  back  all  the  suspended  matter  in  a  given  volume  of 
water,  the  "wash  water"  from  the  filter,  when  diluted  with 
water  free  from  suspended  matter  to  exactly  the  same  vol- 
ume, should  present  the  same  appearance  as  the  unfiltered 
water,  and  that  in  so  far  as  it  failed  to  do  so  the  difference 
should  appear  in  the  filtrate.  For  each  of  a  number  of  experi- 
mental filtrations  Sir  Alexander  shows  the  reproduction  of  a 
series  of  three  photographs.  The  first  of  each  series  repre- 
sents the  test  water  before  filtration,  the  second  "wash  wa- 
ter" from  the  filter  after  filtration,  and  the  third  the  filtrate. 
In  all  cases  there  is  a  marked  similarity  between  the  unfil- 
tered water  and  the  "wash  water"  as  concerns  the  larger 
growths,  whilst  the  filtrates  in  every  case  show  an  ab- 
sence of  larger  growths  though  the  smaller  cells  are 
present  in  quantity.  Occa.^ionally  some  of  the  larger 
dements  appear  in  the  filtrate:  but.  generally  speak- 
ing, they  are  absent,  though  it  was  found  impossible  to 
filter  at  high  speed,  particularly  if  no  coagulant  were  used, 
without  some  of  the  supended  matters  passing  through  the 
filter.s.  Apparently  the  water  used  in  all  the  indoor  experi- 
ments was  obtained  from  West  Middlesex  No.  •■;  reservoir,  and 
the  rates  of  filtration  varied  between  such  wide  limits  as  7 
and  ^1(17  gal.  per  square  foot  per  hour.  In  this  copnertion  It 
may  be  noted  that  the  rates  employed  in  slow  sand  filtration 
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at  the  dllTerfnt  works  of  the  board  vaiy  from  0.91  (Grant! 
Junction  to  2.32  (Clerkenwelli  gal.  per  Hquare  foot  per  hour, 
or  it  v.ouM  be  more  correct  to  say  that  those  wer«  the  limits 
in  pre-war.  or  normal,  times. 

The   bacteriolot;lcal   results   attained   are   noteworthy.     The 
percentage  reduction   in   the   numbers  ol   bacteria   in  the   fil- 
trates as   compared   with   the   numbers   contained   in   the  raw- 
water  actually   varied   from  •'■  to  Ih.     In   more  than   half  the 
•   tal   number  of  cases,   however,   the   reduction    was   50   per 
lit   or  over.     Ot   course,   looked   at   irilically,   the   reduction 
ir,  not  satisfactory,  though  of  small  importance  if  sterilization 
is  to  he  adopted      Still,  it   is  interesting  that,  roughly   speak- 
ing, uno-haif  of  the  smallest  forms  of  suspended  matters  was 
hold    back,   and   that    they    were   so   retained    is    possibly    ex- 
■  ':iined,  it  is  suggested,  by  the  fact  that  the  test  waters  were, 
the  time,  rich  in  such  gelatinous  growths  as  would  doubt- 
-1  go  far  '.o  take  the  place  of  aluminum  sulphate,  as  regards 
rface  skin  formation.     As  evidence  of  how  little  the  rate  of 
'ration    had    to   do    with   the   percentage    reduction   of   such 
;ill  suspended  matters  as  bacteria,  it  is  shown  that  in  one 
iieriment    in    which    the    filtration    rates    were    li    and    MU 
1.   per  square  foot  per  hour  the  bacterial  reductions  were 
and  66  per  cent  respectively.     In  another  case  with  llltm- 
I!   rates  of  14  ani   '.'.05  the  r?ductlon   were  75   and   t;7   per 
•It  respectively,     .\nother  interesting   point  is  that,  on   the 
:  ole,  the  passage  or  non-passage  of  things  of  irregular  dl- 
ii.'ions  seems  to  be  governed  more  by  length,  so  to  speak, 
in  by  broadth.     Further,  all  things  of  approximately  equal 
.■  did  not  necessarily  behave  similarly.     For  example,    the 
ulinous   cyclotella-stephanodiscus   group   of   organisms,   al- 
'iigh  relatively   small,  seemed  to  be  largely  held   back   by 
nUer.  whilst  other  organisms  of  about  the  same  size  un- 
ibtedly  reached  the  flltratn. 

As    regards    amorphous   suspended    matters    such    as    mud. 

'.    dirt,    humus,    etc.,    it    must    be    remembered    that    they 

d  to  be  gradual!}   deposited  on  the  bottoms  of  reservoirs, 

■  organic  parts  slowly  undergoing  decay,  whilst  the  float- 

-•  particles  tend  to  become  flocculated.     In  the  absence  of 

ing  growths  the  amorphous   suspended    matters   in    stored 

'i.imes    water    have    never    interfered    seriously    with    the 

rking  of  slow  sand  filters,  and  their  absence  from  the  fll- 

aes  has  always  been  a  satisfactory  feature  of  that  method 

water  purification.     Sir  Alexander  points  out  that,  on  the 

iiiile.  the  results  obtained  with  the  "rapid"  filter  were  good 

in   respect  of   the   holding   back   of  amorphous   matters,   the 

photographs  of  the  raw  and  "wash"  waters  showing  about  the 

same  amount  of  dirt  and  those  ot  the  filtrates  showing  a  fairly 

clean  appearance,  although  not,  he  remarks,  up  to  the  stand- 

I  of  a  slow  sand  filtered  water. 

Passing  now  to  the  "outdoor"  experiments.  It  may  be  ex- 
plained at  'he  outset  that  they  were  made  at  the  Hampton 
works  and  that  two  "rapid"  filters  were  employed.  The  make 
of  filter  is  not  specified,  but  it  is  stated  that  one  was  larger 
than  I  he  other,  and  that  the  larger  had  a  surface  area  of  .'jO 
sg.  ft.  The  test  water  was  derived  from  Walton  reservoir, 
but  it  was  not  led  directly  to  the  filter,  but  was  drawn  from 
the  top  of  two  of  the  slow  sand  filter  beds  fed  from  It.  Con- 
senuently  the  water  contained  not  only  the  growths  found  In 
stored  water,  but  also  any  additional  growths  which  may  have 
taken  place  on  the  top  of  the  filter  beds.  This  arrangement 
was  not  what  Sir  Alexander  would  have  chosen  if  he  could 
have  had  what  he  wanted.  1-Ie  would  have  preferred  to  take 
the  water  directly  from  the  reservoir,  but  apparently  it  was 
not  possible,  with  the  filter  In  its  existing  position,  to  do  that. 
As  a  matter  of  fact  post-storage  growths  interfered  with  some 
of  the  experiments,  but  such  interference  would  not  be  ex- 
perienced in  practical  working,  since,  of  course,  under  service 
conditions  reservoir  water  only  would  be  supplied  to  the 
filters. 

The  experiments  with  these  two  filters  covered  a  period  of 
practically  a  year;  the  year  dealt  with  in  the  report.  The 
rates  of  filtration  employed  varied  between  50  and  200  gal. 
per  square  foot  per  hour,  and  occasionally  aluminum  sulphate 
was  used  as  a  coagulant.  Without  going  into  details  It  may 
be  said  that,  generally,  the  results  achieved  were  very  simi- 
lar to  those  arrived  at  with  the  laboratory  apparatus,  1.  e., 
the  larger  growths  were  mostly  held  back  by  the  filter, 
■whereas  the  smaller  cells  passed  through  it  in  varying  num- 
bers. The  percentage  reduction  in  the  numbers  of  bacteria 
was,  however,  found  to  be  considerably  higher  than  was  the 
j  case  in  the  laboratory  experiments,  as  high  a  figure  as  95.8 
per  oent  reduction  being  given   In  one   i:i.-e.  and   an   SO  per 


cent  reduction  may  apparently  be  counted  on.  The  chemical 
results  were  not,  however,  nearly  as  good  us  those  charac- 
teriring  the  lUlrate  from  sl.iw  sand  filters.  Tl^at  point  U 
not.  as  Sir  Alexander  remarks,  ol  vital  importance  providing 
the  w:itor  IK  (il-rlllzed  after  lilirution. 

Discussing  the  experiments  us  u  whole.  Sir  Alexander  says 
ihni,  omiltlne  cerinin  periods  when  the  "rapid  filter"  wus  not 
working  properly  and  when  puslstoruge  development  of 
growths  hud  taken  place,  the  color  of  the  filtered  water  would 
probabl.%  not  have  attracted  unfavorable  comment  when 
looked  at  in.  say,  n  tumbler.  As  regards  suspended  malterB, 
he  cimtliiueR,  the  filtrate  was  fairly  sulisfHctory,  but  it  hud 
not  the  "clean  polished"  look  of  slow  sand  filtered  water,  al- 
though it  improved  sontewhat  in  that  respect  when  aluminum 
aulpl'ute  was  used.  The  supply  of  a  dull-looking  wuier  might 
be  permi.Hsible  If  It  contained  non,  or  hurdly  any,  of  the  minute 
fioaling  organisms  found  in  water.  Such  orgituisms  are  mic- 
roscopically small,  but  most  of  them  are  Infinitely  large  w  hi-n 
compared  with  baclerlu.  They  are  Konn'times  designated 
pl'ink'on  und  include  the  chlorophyceae  (green  ulgavl,  cyano- 
idiyceue  (blue-green  algii'l,  diulomaceue,  together  with  the 
protozoa.  Crustacea,  rotlfera.  etc.  The  importance  of  such 
organisms  Is  not  that  they  are  in  any  way  harmful  to  health, 
but  their  presence  in  the  pipes  In  sutficienl  abundance  is 
fraught  with  dangers  of  a  practical  kind.  "Thus."  says  Sir 
.■Mexander,  "there  are  certain  things'  that  can  grow  in  pipes 
in  the  dark,  e.  g.,  the  fresh  water  sponges  antl  mussels,  and  If 
these  or  their  spores  pass  the  barrier  of  the  'rapid  filters"  and 
grow  in  the  pipes,  the  consequence  might  be  serious,  partly 
by  mechanically  interfering  with  the  How  of  the  water  and 
also  by  giving  the  water  an  objectionable  taste  and  smell.  On 
the  whole,  it  may  be  said  that  a  filter,  even  when  worked  at 
exceedingly  rapid  rates,  would  hold  back  these  growths  and 
their  reproductive  elements.  Yet  it  is  ditficult  to  feel  cer- 
tain that  a  few  of  the  elements  potentially  capable  of  develop- 
ing into  full-sized  growths  might  not  escape  occasionally  into 
the  pipes,  and  therefore  everything  depends  upon  whether  the 
conditions  in  the  pipes  are  favorable  for  their  sustained  de- 
velopment. They  are  animals  and  must  feed  to  live,  and  al- 
though doubtless  must  has  still  to  be  learnt  as  regards  their 
for)d.  It  is,  at  all  events,  ci'rtain  that  if  the  water  contains  no 
plankton  life  for  them  is  impossible."  As  has  been  shown, 
the  larger  growths  are  held  back  by  the  "rapid"  filter.  There 
are.  however,  much  smaller  growths,  e.  g.,  cyclotella,  raphld- 
lura,  protococcus,  pedlastrum,  scenedesmus.  cercomonus.  mo- 
n&s,  cryptomonas,  mallomonas,  chlamydomonas,  etc.,  and  there 
ar-*  also  the  minute  spores  or  reproductive  elements  of  many 
(irganisms  to  be  considered,  and  that  some  of  them  would  pass 
through  the  filter  is  certain.  Whether  or  not  those  remaining 
in  the  filtered  water  would  provide  sulllcient  food  for  the  de- 
velopment In  the  pipes  of  such  dark-loving  animals  as  the 
sponges,  bryoza  and  fresh-water  mussels.  Is,  however.  Sir 
.Mexander  remarks,  a  debatable  question.  He  Is  evidently  in- 
clined to  think  that  they  would  not. 

There  is  much  more  in  the  report  regarding  the  foregoing 
and  other  matters.  We  cannot,  however,  afford  space  to  re- 
port them  specially,  and  must  content  ourselves  with  giving 
some  of  the  conclusions  at  which  his  Investigations  have 
caused  Sir  Alexander  to  arrive.  The  first  has  already  been 
mentioned,  (a)  It  is  the  necessity  of  sterilization  if  "rapid" 
fil'ers  are  employed.  The  cost  of  chemicals  would,  he  states, 
only  be  from  Is.  Id.  to  2s.  3d.  per  million  gallons,  and  the 
treatment  would  render  the  water  quite  safe  for  drinking  pur- 
poses. Irrespective  of  any  other  purification  process.  The 
taste  problem — as  we  shall  show  later— Is,  If  not  already 
solved.  In  process  of  solution,  (b)  Extremely  "rapid  filtra- 
tion." even  without  a  coagulant,  of  an  adequately  stored  water 
would  remove  nearly  all  the  grosser  Impurities  and  a  fair 
proportion  of  the  minutest  forms  oi  life,  (c)  rnsatlsfactory 
re.sults  as  regards  ammoniacal  nitrogen,  albuminoid  nitrogen, 
and  oxvgon  absorbed  from  permanennate  may  be  condoned  in 
tho  presence  of  an  efflcient  sterilization  process  (d)  The 
color  of  the  rapidly  filtered  water  would  excite  little  or  no 
remark  during  about  nine  months  of  the  year,  but  might  be 
open  to  crlliclsm  during  the  remaining  three  months,  (e)  The 
rapidly  filtered  water  would  contain  some  suspended  matter; 
not  enough,  perhaps,  to  merit  serious  objection,  but  sufllclent 
to  compare  unfavorably  with  a  slow  sand  filtered  water  ff> 
The  nlankton — algal  and  other  growths — of  the  stored  water 
would  be  so  largely  removed  by  a  "rapid  filtration"  process 
that  the  development  of  growths  in  the  pipes  would  seem 
to  be  Improbable,     (g)     Sir  Alexander  believes  that  a  ster- 
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ilization  and  "Tapid  fiUration"  process  would  be  considerably 
cheaper  than  slow  sand  filtration,  and.  further,  that  a  combina- 
tion of  the  .two  fixethods — new  and  old — with  some  modifica- 
tion of  the  latter,  presents  many  advantages.  Among  the 
modifications,  't  may  be  explained,  would  be  increased  rate 
of  flow  through  the  "slow"  sand  filters  which  would  be  pos- 
sible, since  the  "rapid"'  filters  would  remove  a  large  propor- 
tion of  matters  which  would  otherwise  choke  the  sand  filters. 

Pile  Driver  for  Sinking  200  Ft. 
Concrete  Piles 

From  The  Engineer.  London.  June  11,  1D20. 
During  the  execution  of  the   foundation   work  for  a  large 
reinforced   concrete   bridge    in    Sweden   it    was    found    neces- 
sary to  provide  for  piles  up  to  200  ft.  in  length  in  order  to 


Floating    Pile    Driver   for  200   Ft.    Long    Reinforced    Concrete   Piles. 

reach  solid  bottom,  the  circumstances  being  such  as  to  pre- 
vent the  driving  of  shorter  piles  with  subsequent  building 
v.p  and  re-drivlng. 

The  bridge,  which  i."  300  ft.  long  and  connects  Ropsten 
and  Lidingo.  Is  con.structed  with  a  number  of  50-ft.  spans, 
each  of  r^'hich  Is  supported  on  piles  varying  in  length  from 
75  ft.  to  200  ft.  The  depth  of  water  is  about  60  ft.  and  the 
bottom  consists  of  soft  soil  for  a  distance  of  about  80  ft. 
down,  after  which  firm  ground  la  encountered.  A  consider- 
able part  of  the  pile  is  thus  unsupported,  which  necessitated 
ample   dimensions     to     prevent    buckling.     Moreover,    as    the 


whole  of  the  driving  operations  had  to  be  carrit'd  out  from 
the  surface  of  the  water  the  designers  were  faced  with  the 
dilticulty  of  providicg  a  pile  200  ft.  long  which  was  of  suffi- 
cient stiffness  to  be  handled  and  driven,  and  which  would 
yet  allow  of  easy  transport  to  a  floating  pile-river.  The  prob- 
lem was  solved  by  constructing  the  piles  as  circular  tubes 
between  3  ft.  and  4  ft.  diameter,  reinforced  with  steel  and 
built  in  a  specially  constructed  dry  dock,  from  which  they 
could  be  floated  out  to  the  pile-driver.  After  driving  they 
were   filled   with  concrete. 

The  pile-driver,  which,  of  course,  had  to  be  specially  de- 
signed for  the  purpose,  is  mounted  on  four  floating  caissons 
built  of  reinforced  concrete.  The  equipment  is  provided  with 
pumping  machinery  for  trimming  during  the  handling  and 
pitching  of  the  piles.  This  trimming  arrangement  was  also 
utilized  to  tilt  the  pile  frame  in  order  to  drive  the  piles  to  a 
certain  inclination,  as  required  by  the  designers.  In  addition 
to  the  trimming  pumps,  force  pumps  were  provided  for  actual 
driving  purposes,  two  water  jets  being  carried  along  the 
whole  length  of  the  piles  diametrically  opposite  one  another. 
Hydraulic  hose,  specially  armored  to  support  the  weight  due 
to  the  considerable  length  of  hose  filled  with  water,  was  ob- 
tained. 

On  account  of  the  height  of  the  pile-driver  special  precau- 
tions had  to  be  taken  against  wind  pressure,  and  a  very 
broad  base  is  provided  so  as  to  minimize  the  effects  of  wind 
tilting.  The  leaders  are  of  the  sliding  type  and  admit  of 
being  lowered  below  water  to  a  considerable  depth,  while 
guide  rollers  are  fitted  so  as  to  keep  the  circular  piles  in  place 
during  the  driving.  The  weight  of  the  hammer  was  about  10 
tons. 

The  whole  of  the  pile  frame  was  designed  and  built  by 
Messrs.  Christiani  and  Nielson,  25,  Victoria  St.,  Westminster. 
London,  England,  in  connection  with  the  design  and  execu- 
tion of  the  reinforced  concrete  work  of  the  bridge  above  and 
for  which  they  were  responsible. 


Formalin  as  a  Mosquito  Destroyer 

From    Muiitipal    Engineerincr    and    The    Sanitary    lieoord.    London. 
Aug.  5,  1920. 

The  Paris  correspondents  of  the  daily  papers  have  recently 
given  particulars  of  recent  work  under  the  Pasteur  Institute. 
Monsieur  Rouband  has  been  experimenting  in  the  destruction 
of  the  malarial  mosquito  by  sprinkling  the  water  where  it 
breeds  with  powdered  formalin,  and  the  results  obtained  are 
deemed  satisfactory.  It  is  mentioned  that  the  method  is  only 
ii'tended  for  the  destruction  of  the  Anopheles  mosquito,  the 
most  dangerous  of  all  the  species,  because  it  transmits  the 
germs  of  malaria  iu  a  way  peculiar  to  it  alone.  The  larvae 
of  this  species  differ  from  those  of  the  ordinary  mosquito 
(Culex)  in  feeding  on  the  surface  of  the  water.  Their  nour- 
ishment consists  of  tiny  floating  particles  which  the  larvae 
draw  automatically  into  their  mouths  by  producing  micro- 
scopic whirlpools  by  the  aid  of  a  special  organ.  It  is  stated 
that  powdered  formaline  cannot  be  used  for  the  destruction 
of  larvae  other  than  those  of  the  Anopheles  mosquito.  The 
quantities  used — 25  to  50  centigrammes  being  suflicient  for 
one  square  metre  of  water — are  so  small  that  other  organ- 
isms in  the  water  are  unharmed.  Thus  the  water  can  be 
used  for  cattle,  irrigation,  laundry  work  and  the  keeping  of 
fish,  without  any  ill  results.  To  this  advantage  is  added  that 
of  the  simplicity  of  the  method,  as  the  powder  can  be 
sprinkled  by  hand,  a  good  preparation  being  1  part  of  pow- 
dered formaline  to  10  parts  of  fine  sand.  Not  only  is  the 
method  particularly  useful  in  the  case  of  small  amount  of 
water  for  domestic  uses,  such  as  pools,  cisterns,  etc.,  which 
are  the  usual  breeding  places  of  the  Anopheles  mosquito  in 
Europe,  but  it  is  also  adaptable  for  use  in  great  marshy  areas 
where  malaria  is  rife,  as  the  powder  finds  its  way  among  the 
reeds  and  grasses  in  a  way  oil  does  not.  M.  Roiiband.  in  con- 
cluding his  report  on  the  experiments,  regrets  that  this  sys- 
tem does  not  Include  the  destruction  of  the  ordinary  mos- 
quito as  well  as  of  the  malarial  mosquito,  since,  while  the 
former  species  are  not  nearly  so  dangerous,  they  are  never- 
theless harmful.  He  adds,  however,  that  he  hopes  shortly 
to  be  able  to  make  known  a  method  for  the  destruction  of 
their  larvae,  also  based  on  the  same  principles  as  the  system 
foi  the  destruction  of  the  malarial  mosquito. 
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The    Birminijham    Method   of  De-  ''»''.'^''"  «'-»"••''"«'"«  >»«y    Kor  8o.m.  6u  y..ar«  previous 

.    "         .                                 w     wi     ijy.  ,„    ,,,,j    „hj.„   ,m^   process   was   InuuKuratfd    liert-.   slmlging 

W  atenn^   Sewage   Sludge  operHHons  had  cnuKed  coustamly  rtnurrlug  trouble,  owlug  lo 

iv    h-    1-    (VSHAr.iivk       v  nuisunce.  und  the  faci  thut  the  outfull  at  Saliley.  whert"  the 

'            1'     w-nALi.ii.\h.>>^  dlKesiloii    tunkH   are  situuled.   Ik   Kurroundcd    bv    thUklv  dudu- 

DralnuK.-  Boar.L                                  flMrUt  iu,e,l  resldeullal  and  indOBtrml  ar.«s,  and  that  all  compluinU 

d  to  tl...  KnK'...'.rluK  un.1    Vr.uKrciur^  "'"'"■''  "'"'*'"  '^'^  P"*"*^"'  process  »u«  lliKtalled.  18  evidence  that 

>  Institute  OoiiBrvhsm  Kiriiilnijl.am.)  'n  "»«'  ""'"t   Inipcrlant   respect  a   long   step   forward   towards 

As  UK'  r.siiit    n  'lit-  great  amount  of  work  done  In  recent  ""'  ^""'  "'•"«'«'  "'  ^*'"'  achieved. 

:rs  thP  purification  of  sewage  liiuior  can  be  accomplished  "  '""*  '""^   '"'*'"  n"t«^>l   that   generally   when   the  Bocalled 

satisfactorily   in   various  ways;    but.  on   the  other  hand,   the  "•"'P*'i"  action"  had  become  well  estubllKhed  in  a  septic  tank, 

gluttge  problem  still  remains  as  a  very  troublesome  and  for-  "'  ""  "'*'  '■'■"•"P""'-  t'**"  contents  be<-ame  covered  with  a  thick 

Dildable  one.     We  in  Birmingham  have  roniiniiiilly  envisaged  '■'^"'"-   ">"•   «ho   fermentation  proceeded   in    the   tank   without 

the  ideal   that   the   aim   in   trejitiin?   both   sewuKe  liiiuor  and  '>"'«"ii<"«*. 

vase   solids  should  be  the  production  of  an  Inoffensive  end  '^'"'  ""*'  P°'"'  established  by  us  in  BlrminRham  was  that 

duct  by  inoffensive  means  and  at  reasonable  cost.  concentrated   sludge  could   be   made  to   behave   In   a   similar 

In  the  course  of  a  discussion  of  a  paper  by  .\lr.  S.  E,  Mell-  fas'''""-     This  Is.  indeed,  a  point  of  great  importance  in  prac- 

_■     F.I.C..   on    the    activated    sludge    process,    in    .November.  '''^'''    ""''    «l"firentlates    the    Uirminghum    method    from    the 

!l.  Prof.  G.  J.  Fowler  cited  the  following  conditions  to  be  "'I'^c  tank  process  and  the  methods  of  Travis  and   ImhoCT. 

tilled  in  addressing  this  problem  as  follows:  ''"■  '"  ">i?8e  latter  the  crude  sludge  enters  the  digestion  chani- 

The  scientific  solution  of  the  sewage  problem  will  not  be  *''''"  '"  *'*'''*'  *'"""  Increments. 

[attained   until   the   following   results   can    be   guaranteed   for  '"  """  B''"n>'"Kham  sludge  digestion  process  the  digestion 

'aiiv  given  case:  chamber  is  ei                            %.  from  the  sedimentation  tank  in 

(I  I  An  ettliient  which  will  not  deteriorate  the  stream  into  ^*'>'cli  the  cr                               dlecied.  and  when  being  charged 

which   it   flows.  '■■*""   'ho   Intii  I    mi  k    :ii.    digestion   chamber    will   receive   a 

"(2)   No  nuisance  in  the  course  of  sludge  disposal.  '^"^^  °^  several  hundreds  ot  tons  of  crude  sludge  (containing 

"(3)   No   nuisance   from   smell   or  from   flics   in  connection  =«'"'"•  ^"  P'"«"  cent  or  so  of  water)  In  a  few  hours. 

with   filter   beds.  '•'•''''•  '''i*"-  l*  'he  principle  of  the  procss.  that  with  proper 

•(4t   An  expenditure  strictly  proportionate  to  the  sanitarv  i^'if'-Buards   and   attention    to   details,    which   are   referred    to 

and  esthetic  results  achieved."  Inter,  sludge  can  be  made  to  undergo  vigorous  fernieniniion 

At  that  date  Prof.  Fowler  remarked  that  all  four  conditions  ""*>oul    causing   nuisance,   and    thereby    ultimately    a    black. 

were  capable  of  fulfilment  by  the  activated  sludge  process.  'nof»'nslve,  mobile  sludge  is  obtained   which  has  profoundly 

rhaps  now.  as  a  result  of  further  experience  of  this  won-  "'"'•■ed  its  physical  characteristics  .so  that   it   will  part   with 

ful   process  on  a   larger  scale,  it  would   be   fairer  to  say  "^  aqueous  content  fairly  freely  as  compared  with  the  origl- 

t  the  veritable  ease  with  which  the  sewage  liquor  is  purl-  ""'  •''■'"''"  sl>"lKe.     Usually  this  end  product  is  pumped  on  la 

I   by   the  activated   sludge  process  serves   to  bring  out   in  Pf'^Pa'c'  P'ots  about   »A  an  acre  in  area,  which  are  leveled. 

itror  relief   the  difflculties   inherent   in   the  treatment  of  ''""ained  and  covered  with  several  inches  of  ashes  for  the  re- 

sludee.  ceptlon  of  about   IS  In.  of  the  sludge.     By  drainage  and   by 

Kxc'pt  in  those  few  cases  where  the  whole  sewage  can  be  ^'^npuration  the  water  escapes,  leaving  a  firm.  Inodorous  peat- 

r:issed  direct   to  the  sea  or  other  large  mass  of  water,  the  ".'*•'  '*°"**  ''''°"'  ^  '"•  ^^^'^^-  ^*'»>'<^'h  's  '"tPd  and  carried  to  the 

age  problem   is  essentiallv  a  de-watering  problem.     Gen-  "''■ 

lly  the  hulk  of  the  water,  viz..  sav  09.95  per  cent— is  re-  ^'"'  '"'''"'*'  ^'i^Re  's  collected  in  five  tanks  of  1.000.000  gal 

ve.1  quite  readily  In  sedimentation  tanks  from  the  solids  <'«P'»'  "-^   POflJ.  and  these  are  cleaned  out  about  once  a  week 

loh  go  to  form  most  of  the  sludge,  and  it  is  the  elimination  '^'n'''''"  th«^8e   conditions   the   water   content    of   the   resulting 

.  •  thi.=i  Hst  small  proportion  of  water  (which  with  the  solids  '■"■'"**'  sludge  is  computed  to  be  92.,-,  per  cent  and   the  aver- 

rms  a  slurrv  containing  about  90  per  cent  of  water)  which  "^*^  amount  about  1.000  tons  per  day  (or  75  tons  of  dry  solid 

Mshcs  the  difficulty.  ""''"''■  P<''"  ''ay>- 

The  problem  is  difficult  because  of  two  outstanding  proper-  ''"'"'  ''"''P"  digestion  plant  has  a  total  estimated  capacity 

lies  of  the  sludge— viz.:     (1)  It  is  offensive,  which  makes  it  "'  ?8.250.000  gal.,  and  in  all  gives  to  the  sludge  a  digestion 

difTlcult  to  handle:    (2)   it  is  a  complex  aqueous  colloid,  con-  P'^^iod  of  from  four  to  five  months  on  the  average.    This  plant 

inc  of   colloid    forms,   emulsoids.    and    suspenoids.    which  consists   of   39   chambers,    five   of   which    (capacity    9..1,-,n.000 

:in   water  vith   great   tenacitv  owing  to  the   presence   of  '^"'■^-  ''""»'<'<•  n  m"'"'*   fron;   the  Saltley   plant,  are  used   for 

soaps  and  gelatinous  bodies,  which  confer  considerable  '^^  ""''^hmg  operations.     When   about   to  empty  a  sedimen- 

Mlitv  on  the  complex.                                                                '  talion   tank  of  its   crude  sludge,   a   block  of  digestion   tanks 

here  are   but   few   agencies   capable  of   breaking   up   this  'usually   five  in   number)    is   partially   pumped  down   lo  give 

nplex.   and    also    destroving   its    offensive    character— viz..  ^ulllcient    space   for  the   incoming   charge    of    crude   sludge. 

heat,  and  (b)  biological  decomposition.    The  first  is  ruled  " ''^"    "    '^    thought    desirable    lo    thoroughly    Inocilate    the 

.-.:   because  of  expense,  and  there  remains  only  the  second.  "'"'*'   "'"''K''   ''"''    "'■"^••"   fermenting   material     (as     In    the 

which  is  the  agent  exploited  here  in  the  process  under  dis-  *•"'''•■  "^  "'"nths  of  the  yean   surh  material  is  drawn  on  by  a 

rii.;sion                                                          '  "■"""  ''"""'  *"''  delivered  into  the  main  carrying  the  crude 

The  Birmingham  Process.— The  bulk  of  the  sludge  consists  ^'"''s*'  »»  'I"'  d'K'Htion  tanks.     Also  "live  ■  steam  is  delivered 

.,.    material    whi(  h    has    alreadv    undergone    at    least    partial  '"7*''  '°  ^''^  *'"''««   ">»'"  <J"'''"8   the  very   cold   weather  to 

degradation  under  the  influence  of  biological  agents.     Hence  [j*^'"'  '"*  temperature  of  the  sludge  and  thus  promote  diges- 

there  is  a  consistent  principle  about  this  Birmingham  process  .  '    ., 

in  that  it  is  sought  to  effect  the  further  rapid  chemical  degra-  As  digestion  of  the  sludge  proceeds  the  colloid  complex  Is 

dalUm   of  the  orsanic  contents   of  the  sludge   bv   promoting  •"«'"'">■  ^l''''''"   ""  ^nd  separation  of  water  from   the  solids 

intensive  fermentation  in  the  mass,  under  controlled  condl-  <"■<•'"■•"•    This  wafer  Is  drown  off  a(  convenient  intervals  from 

tions  """-^  '°  "•""■     ^'"'  fo"o*lnK  are  figures  carefully  computed 

The   process   is   therefore  a   natural   one.   in   that   the  dls-  ""■  "  P*"'"'  °'  f""'  y^'"".  191.S.191.S  inclusive. 

Integration   of  the  organic  matter  Into   simpler  materials  is  sii'i^of  st.vtistics  FOR  PKRIOd  rovERING  FOflt  YEARS. 

not    interrupted,    but    is    accelerated.      It    is.    however,    hardly  rru,\..   .lud«»   r^mm-is!    from   all' 'tank,   at    Saltloy   outfall 

correct   to  call   it  a  process  of  auto-digestion,  as   has   some-         ■  ■■    •  '  ..   'l  523  ooo 

tunes  been  done.  for.  if  left  to  itself,  the  sludge  will  become  ,                                     Jll,  IT'^iiTi''- n.5''''  "V"'*-  '."v"     •■■.••,•■•     **•""* 

.„      _        ,                                .               ,.,,.,            1                   Tj».i '^"'"  •^ruil4-  HludRp  from,  other  outrallH 

Bo  offensive   as   to   create   an    Intolerable   nuisance.      Kather 22  000 

are  our  efforts  directed  to  maintain  a  particular  kind  of  fer-  •  ••  "'"''«*  P«"nped  from  .Saltloy  to  i^ii)'n».  _ 

mentation  dominant,  which  shall   insure  that  offensive  vola-  "'                       '  wnt<TV  tonii'!!!;;'. ;;;;    '72!sco 

tile  products  of  the  reaction  shall  be  reduced  to  a  vanishing  i 'u^'.ln'?"  ~b!J(?'f —     J6.200 

quantity,  and   all   the  operations   therebv   conducted   without  .      ..                                    ....!  .'^.  .".*!.. .    '     """  $«i  ooo 

nuisance  i;   •';.». -olldd    iS,*   per  r-nt   water)    :.;.■      62.'S00 

1.  „„„,  from  dr>lnj:  area  (25-30  per  cent  water). 

This  result  has.  indeed,  been  secured  for  some  eight  years  141,000 

now.  showing  that  the  process  is  a  success,  for  during  that  io"n»'"'"'*"'  "ludge  carried  to  tlp'and 

time  the  whole  of  the  sludge  from  close  on  a  million  people  k-.uu.  i..i  .ir>     iw.jk'  rtoxtroyed  by  diseiitloii.'VoiisW 30-33%     ss'ooo 
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Results  from  Birmingham  Process.— This  figure  of  one- 
third  for  the  proportion  of  the  sludge  destroyed  by  exhaustive 
disestion  in  this  manner  appears  to  agree  with  results  ob- 
taine-.I  by  a  number  of  other  observers. 

The  results  obtained  durine  the  past  12  months  agree  very 
closelv  with  those  in  the  above  table.  It  is  a  noteworthy 
fact  that  the  rate  oi  destruction  of  the  sludge  is  at  first 
rapid  when  fermentation  is  vigorous,  but  also  diminishes 
rapidlv  After  a  couple  of  months  the  rate  becomes  exces- 
sivplv"  slow  The  sludge,  however,  is  still  very  colloidal  in 
character,  and  will  not  part  readily  with  the  water  present. 
It  <<;  both  interesting  and  important  to  note  that  the  major 
portion  of  the  time  required  to  bring  the  sludge  into  a  fit 
condition  to  put  on  the  drying  beds  is  taken  up  chiefiy.  not 
with  d.-structive  fermentation  of  the  sludge,  but  apparently 
with  the  change  in  the  physical  condition  of  the  sludge  from 
a  highly  complex  cclloidal  state  to  a  more  simple  and  prac- 
tically a  non-colloidal  s'aie  which  parts  with  its  aqueous  con- 
tents with  relative  ease. 

For  instance,  if  the  digestion  of  the  sludge  is  carried  out 
In  a  glass  vessel,  the  crude  sludge  adheres  at  first  as  a 
gummv  paste  to  the  walls  of  the  vessel,  rendering  it  opaque, 
and  the  aqueous  portion  is  also  opaque.  As  fermentation 
di'-s  down,  more  and  more  .vater  is  libei-ated,  the  water  be- 
coming less  charged  with  colloidal  matter,  until  ultimately, 
after  the  l.-pse  of  about  five  months,  the  aqueous  contents 
become  clear,  the  sludge  appears  as  a  dense  coal-black  mass, 
and  ceases  to  adhere  to  the  glass  walls,  which  become  again 
clean  and  transparent. 

There  aro  some  peculiar  features  about  the  behavior  of 
the  fermentation  process  which  are  important  in  practice. 

With  an  industrial  sewage,  such  as  that  from  the  Birming- 
ham district  manv  substances  iind  their  way  into  the  sewage 
which  are  inimical  to  bacterial  life.  Of  these  tar  is  the  most 
troublesome,  and  it  occasionally  is  sent  down  in  such  quan- 
tity that  the  digestion  process  is  seriously  hampered,  as  the 
tar  becomes  incorporated  with  the  crude  sludge.  One  such 
heavy  dose  of  tar  arrived  at  the  works  seven  or  eight  months 
ago  and  from  time  to  time  since  other  smaller  doses  have 
followed.  Verv  great  care  and  often  special  means  are  re- 
quired to  restore  the  action  which  has  been  poisoned  in  this 
way. 

It  has  been  mentioned  ihat  in  the  colder  months  resort  is 
made  to  inoculating  the  crude  sludge  by  drawing  with  a 
small  pump  on  fermenting  sludge  from  one  of  the  active 
tanks  in  the  installation.  This  mixing  operation,  as  it  is 
caUed.  cannot  be  carried  on  indefinitely,  for.  after  a  time,  it 
it  is  persisted  in.  the  fermentation  loses  vigor,  and  the  action 
falls  cff.  This  phenomenon  is  a  very  curious  one.  and  the 
cause  of  it  somewhat  problematical.  Possibly  it  is  due  to 
loss  of  vigor  on  the  nart  of  the  organisms  responsible  for 
the  fermentation.  ^\Tien.  owing  to  poisoning,  or  other  causes, 
the  process  flags  steps  are  taken  to  introduce  new  and  vig- 
orous organisms  to  the  system,  and  the  active  fermentation 
Is  thereby  restored.  It  will  be  seen,  therefore,  that  constant 
watchful  care  is  necessary  to  keep  the  action  going  satisfac- 
torily. 

It  has  been  pointed  out  that  if  the  «rude  sludge  is  left  to 
Itself  a  very  offensive  form  of  fermentation  will  inevitably 
assert  Itself!  and.  indeed,  this  will  happen  occasionally  in  in- 
dividual tanks  when  for  some  reason  the  special  "septic" 
fermentation  falls.  Some  years  ago  the  late  Dr.  Grossmann 
stated  that  sludge  from  which  the  fatty  matter  had  been  ex- 
ttacted  was  not  capable  of  setting  up  a  nuisance,  and  about 
18  years  ago  a  patent  was  taken  out  by  Mr.  W.  Naylor  for  an 
antl-sourlng  tank  for  the  prevention  of  nuisance  in  brewery 
wf'ste. 

In  the  writer's  view  the  exceedingly  pungent  and  offensive 
odor  given  off  from  crude  sludge  when  left  to  itself  is  prob- 
ably 'I'Je.  in  the  first  place,  to  acid  fermentation  of  the  tat 
present  in  the  sludge.  In  a  tank  which  had  become  offensive 
owing  to  this  acid  fermentation,  it  was  found  that  the  fat- 
splltting  organisms  did  not  number  more  than  10,000  per 
cubic  cm.,  whereas  when  the  "septic"  fermentation  was  pro- 
ceeding vigorously  about  10  times  this  number  were  present. 
By  following  the  procedure  outlined  in  this  paper  such  acid 
fptmentation  is  prevented  and  inoffensive  digestion  of  the 
sludge  assured. 

In  the  paper  by  the  present  writer,  referred  to  above,  the 
cost  of  the  process  Is  given  as  5d.  per  ton  of  wet  sludge,  con- 
taining no  per  cent  water    and   Mr.  John  n.  Watson,  in  his 


paper,   road   last   June,  gave  his   estimate   of   the    cost    at   a 
slightly  higher  figure. 


The   Human   Machine  and  Its 
Efficiency 

From  Engii  teiing  and  Inoustrial  Manajement.  London,  .luly  1.  1"J20 
The  problem  of  obtaining  increased  output  from  the  work- 
ers is  intimately  bound  up  with  the  question  of  the  relations 
of  work  and  wages,  and  abundant  evidence  has  already  been 
given  to  show  both  employers  and  employed  that  the  scien- 
tiiic  organization  of  labor  is  advantageous  to  their  general 
and  several  interests,  and  entails  no  material  sacrifice.  What 
is  not  so  clear,  however,  is  the  understanding  of  the  physical 
and  physiological  elements  of  industrial  work.  An  under- 
standing of  these  elements  is  a  valuable  guide  to  the  practical 
application  of  the  researches  of  those  who  have  been  working 
on  the  subject  of  scientific  management,  and  will  stimulate 
further  progress  in  the  same  field.  In  "The  Motor,"*  Pro 
lessor  Jules  Amar  has  brought  together  in  one  volume  all  the 
scattered  and  complex  elements  on  which  industrial  efficiency 
ultimately  depends.  His  book  commences  with  a  short  and 
simple  r6sum6  of  the  general  principles  of  theoretical  nw 
chanics  wiiich  can  be  applied  to  the  study  of  the  human  mo 
tor.  The  laws  of  thermodynamics  and  of  the  conservation 
of  energy  which  provide  us  with  the  inerns  by  which  mustu 
lar  work  and  fatigue  can  be  measured  are  also  fully  ex 
plained;  and  we  are  con  viced  that  with  a  better  understand- 
ing of  these  laws  it  would  be  possible  to  appreciate  their  in- 
fluence upon  industry.  The  author,  wiio  is  Director  of  the 
Research  Laboratory  of  Industrial  Labor  at  the  Conservatoire 
National  des  Arts  et  Metiers,  Paris,  was  appointed  by  the 
French  Government  to  investigate  the  subject  of  scientific 
management  and  industrial  efficiency,  and  the  present  com- 
prehrusive  work  is  the  result  of  his  labors.  Although  pub- 
lit^hed  in  France  in  1914,  the  present  work  has  only  just  re-  j 
ceiitly  appeared  in  this  country.  % 

The  First  Study  of  Labor. — Professor  Amar's  book  serves 
to  remind  the  student  of  the  fact — often  forgotten— that  thi' 
study  of  human  labor  and  its  mechanical  and  physiological 
conditions  originated  in  France,  as  far  back  as  the  year  178.^. 
when  Coulomb  took  the  first  steps  by  co-ordinating  the  physi- 
cal and  biological  sciences.  Coulomb  was  the  first  to  investi- 
gate the  maximum  work  done  in  carrying  loads.  He  noted 
that,  if  the  normal  speed  of  walking  was  maintained  an  in- 
crease of  load  caused  a  reduction  in  work,  and  in  the  daily 
output.  He  took  a  subject  weighing  154  lb.  who  carried  a 
load  of  137  lb.  for  a  total  distance  of  56,758  ft.  and  obtained 
as  a  result: 

5(;,758  (137 -f  154)  =  16,516,578  ft.  pounds  (approx.). 
It  is  hardly  necessary  to  point  out  that  the  illustrious 
physicist  was  in  error  in  this  calculation.  It  is  by  physiolog- 
ical considerations  alone  that  we  can  decide  with  certainty 
as  to  the  load  which  causes  excessive  muscular  fatiguo 
Furthermore,  the  principles  of  the  science  of  energy  were 
then  unknown,  nor  had  any  consideration  been  given  to  the 
waste  of  energy  caused  by  "static"  efforts,  or  useless  move- 
ments. Nor  was  It  until  M.  Chauveau  and  others  of  his 
school,  carried  out  their  investigations,  that  the  relations 
between  speed  and  load  conducive  to  the  best  results,  were 
understood. 

Taylor's  Bethlehem  Experiments.  — It  was  by  these  prin- 
ciples that  F.  W.  Taylor  was  gui(li'<l  in  his  experiments.  In 
this  elementary  form  of  labor  the  laborer  had  to  stoop  to 
pick  up  from  the  ground  a  billet  of  iron  weighing  92%  lb.,  to 
carry  it  a  few  steps,  and  then  to  put  it  down.  80.000  tons  of 
pig  iron  were  piled  alongside  a  railway  siding.  The  labor- 
ers took  the  pigs,  one  by  one  from  the  pile,  walked  up  in 
clined  gangways,  and  placed  them  in  the  railway  trucks. 

At  the  Bethlehem  Steel  Works,  before  Taylor's  advent, 
the  output  was  12>^  tons  per  man  per  diem.  Taylor  Increased 
this  to  47  tons  per  man  per  diem.  Since  1881,  while  works 
manager  of  the  MIdvale  Steel  Co.,  he  had  made  an  exhaus- 
five  study  of  the  relations  between  speed  and  time  in  human 
labor.  His  experiments  were  conducted  thus:  He  selected 
two  of  his  best  laborers,  strong,  reliable,  and  intelligent 
men.  He  gave  them  double  pay  during  the  period  nf  the 
txperiments,  on  the  condition  that  they  would,  throughout, 
work  their  hardest.  He  also  warned  them  that  their  out 
put   would  be  tested  from  time  to  time,  and  that   any  dellb- 
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erate  'slacking-  would  entail  Uisnils^sl.  As  a  matter  of 
fact,  the  men  did  their  best  throughout  the  experiments  In 
tact.  Taylor  adopted  Coulombs  method  as  deVfioued  by 
cUauveau. 

Under  the  above  conditions   the  .se'.-cted   laborers  carried 
■ul    various  tasks.     The  time  taken   in  each   movement   was 
.gistered  by  a  stop-watch,  and  other  elements  of  labor  were 
..refully   noted   and   recorded,      it    «as    found   that   the   men 
,.uld  develop  from   '^   to   i-   HP.  aceordins  to   the  nature  of 
he  task  on  which  they  were  engaged     that  is,  from  4  7-»->  to 
'.444  ft.  pounds  per  diem.     There  did  not  appear  to  be  any 
trlct   relation    between   work   and   futii;ne. 
At   a   later  date    .M.   Uarth.   a   mathematician,  took   up   the 
.me  study.    As  a  result  of  numerous  observations  he  formu- 
(ed  his    -law  connecting  work  and   fatigue."     It   was  found 
at   the   actual    period   during   which    the    laborer   was   sus 
aning  a   load   should   be  approsimately   43   per  cent  of  the 
orking   day    and    that    for    the    remaining    :,7    per   cent    he 
i.ould  have  no  load.     If  "half  pigs"  wojghlng  4S«.i,  lb    were 
irried.  the  loaded  period  might  be  Increased  to  ,vs  per  cent 
was  al.so  found  that  there  is  a  limit  to  the  load  which  can 
^c  carried  continuously  throughout  the  day   without   fatigue. 
Chauveau    and    his    pupils,    by    their    experiments    on    the 
expenditure  of   energy,   had   already   arrived   at   similar  con- 
clusions to  those  of  Barth  and  Taylor.     It  is  clear,  however 
that  Taylor  was  chietly  Inlluenced  by  Coulomb.     He' observed' 
Indeed,    that    "static    effort"    caused    muscular    fatigue    and 
necessitated   intervals  of  rest.     He  did   not,  however,   frame 
any  general  formula  for  these  effects,  as  Chauveau  did  at  a 
later    date. 

Dy  careful  observation,  and   by  the  elimination  of  unnec- 
-sary  motions,  Taylor  obtained  important  practical   results 
.ismuch   as   he   Increased    the   daily   output    per   man   from 
-i-  tons  to  47  tons.     The  work  done  represented  the  carry- 
i?    of    l.l,-i6    pigs    of   91    lb.    weight    each.      The    total    time 
under   load    being   252    minutes   out    of   the   working   day    of 
lu  hours  (60ti  minutes).     The  "loaded"  time  per  pig  was  13.2 
<onds.     The   laborer   walked   on   the   level   at    2.72    ft.   per 
lond   (1.86  miles  per  hour).     He  covered  36  ft.  per  trip- 
it   is,   16.1   miles  per  day. 

This  result  agrees  with  Prof.  Amar's  observations  on  the 
rr>ing  of  loads  of  from  99  lb.  to  110  lb.,  by  which  It  was 
i;nd  that  willing  subjects  could  cover  as  much  as  18.64 
•les  at  a  speed  of  4.4  ft.  per  sec.  The  short  distance  of 
■>  trip  36  ft.  in  Taylor's  experiments  necessarily  reduced 
•  speed  of  walking,  although  some  of  the  men  exceeded  the 
ove  speed  of  2.72  ft.  per  second  and  carried  as  much  as 
•    tons  per  diem. 

These   Investigations   show    that   under  certain   conditions, 
a    man   can   Increase   his  output   by  due   regulation  of  speed 
and   effort,   and   by  taking  definite  periods  of  rest.     On   the 
■her  hand,  they  reveal  the  inadequacy  of  empirical  methods 
<ed.   as  in   the  present  case,  on   what  might  be  described 
a  "standard  laborer." 
Taylor    should    have    increased    the   speed    of   his    men    to 
■  mt  2.8  miles  per  hour  and  also  increased  the  number  of 
riods   of   rest.     It   should   also   be   noted    that,    before   the 
^'s  were  carried,  they  had  to  be  lifted  to  the  height  of  the 
list,  and  that  they  were  loaded  into  a  truck  reached  by  a 
ail  inclined  plane.    Also  the  unloaded  return  journeys  were 
merous.      Altogether    the    conditions    were    different    from 
se   of   simple   transportation,   broken   only   by   periods    of 
t   sufficient  to  restore  the  vital  forces. 
Effect  of  Defective  Attitudes  in  Use  of  Tools.— In  a  chapter 
discussing  the  relations  between  the  workman  and  his  tools. 
Prof.  .Amar  describes  the  effects  of  defective  attitudes  In  the 
1:60  of  tools.     As  examples  of  this  he  points  to  the  stiffness 
'I    clumsiness    of    the    apprentice,    faulty    positions   of   the 
ly  in  relation  to  the  work  or  tool  operated,  unnecessary* 
illations  of  the  body,  or  irregularity  in  the  moveipent  of 
limbs.     We  have  also  to  decide,  lie  adds,  on  the  effort, 
the    speed,    and    the    frequency    of    intervals    of    rest    to    be 
adopted   in   each    particular  case.     But   the   useful   output   of 
the  workman  is  obviously  also'  largely  effected  by  his  equip- 
ment  of  tools,   their  arrangement,   quality   and   selection. 

In  fact,  the  whole  outfit  of  the  workshop,  both  machine 
and  hand  tools,  should  be  designed  on  natural  lines  so  as 
not  to  interfere  w-ith  the  speed  of  the  movements  nor  cause 
anything  which  is  not  strictly  profitable  to  the  work,  nor 
entail  interruptions  other  than  those  of  the  rest  Intervals: 
the  useful  efforts  must  be  reduced  to  a  minimnm.  and  use- 
less contractions  of  the  muscles  must  be  suppressed.     Thus 


the  transport  of  soil  in  a  wheelbarrow  with  onlv  one  wheel 
ci-uses  oscillations  which  bring  about  rapid  fatigue  there- 
lore,  a  »heell)arrow  with  two  wheels  should  be  employed. 

Study  and  knowledge  must  assert  themselveB  In  proportion 
to  the  needs  of  the  scientific  orKunization  of  InduBtrial  labor 
in  order  to  substitute  rigon.us  methods  for  the  guesses  of 
empiricism.  Taylor  applied  the  above  principles  in  engineer- 
ing workshops,  where,  thanks  to  the  patient  efforts  of  a 
I'uarter  of  u  century,  he  made  a  veritable  revolution  .Major 
Krank  Ollbreth  applied  these  same  principles  to  bricklayers- 
work  with  great  success  Human  labor  is  a  very  complex 
thing.  In  which  numerous  factors,  internal  and  external  to 
the  workman,  have  infiuence.  Their  study  must  not  be 
merely  left  to  chance  observation.  It  demands  the  method- 
ical ci>-operatlon  of  the  laboratory  and  the  workshop. 

Analysis  of  Motions.— The  author  refers  to  the  waste  of 
energy  In  the  workshop  which  can  be  reduced  by  methodical 
organization.  "The  analysis  of  motions."  he  states  "their 
cla.ssiflcation  In  accordance  with  their  uiilitv,  the  det'ermlna- 
ilon  of  the  suitable  speeds  for  such  motions  and  of  the  best 
methods  in  which  they  can  be  combined  require  very  special 
trtalnient  as  a  department  of  kinematics.  By  graphic  and 
chronophotographlc  methods  we  can  find  the  path  of  any 
moving  body  and  the  laws  connecting  space  time  speed 
and  acceleration.  Dy  these  methods  we  can  resolve  Into 
elementary  moUons  all  the  actions  of  a  thoroughlv  com- 
petent workman.  Having  done  this  we  can  observe  and 
eliminate  the  unnecessary  and  useless  motions  which  are 
nia.ie  by  less  competent  men  in  carrying  out  similar  work 
Such  men  should  be  instructed  by  the  exhibition  of  the  re- 
sults of  cinematographic  synthesis.  In  their  interests  we 
must  co-ordinate  science  and  experiment,  figures  and  facts 
For  them,  instructors  must  be  provided  who  can  Intelligently 
and  tactfully  combat  rule  of  thumb'  methods,  who  can  enlist 
the  sympathetic  cooperation  of  the  workmen,  and  demon- 
strate to  them  the  advantages  of  scientific  methods  In  indus- 
try. Instruction  charts  would  be  provided  for  each  class  of 
work,  summarizing  the  results  obtained  by  competent  ex- 
perimentalists. For  the  sake  of  the  workmen,  be  they  young 
rpprentlces  or  experienced  journeymen,  the  man  of' science 
will  forsake  the  peaceful  seculslon  of  his  laboratorv  and  will 
bring  to  the  realm  of  industry,  to  factory  and  to  "workshop 
the  marvelous  working  tools  of  science  which  he  alone  caii 
use;  tools  undreamt  of  by  the  first  observers,  to  whom  the 
human  machine  was  a  mechanism  working  in  mvsterious  and 
unaccountable  ways,  in  no  measure  referable  to' the  ordinary 
laws  of  mechanics." 


Water  Waste  Prevention 

Editorial    m    Municipal    KriKlnecrlnK    an.l     Tfio    Sanitary    Reconl 
London,  Auy.   5,   1920.  <j>->"u. 

In  these  days,  when  the  capital  expenditure  Involved  In  the 
extension  of  water  supply  undertakings  forms  such  a  heavy 
lurden  on   the  ratepayers.   It   is   incumbent  on   every   Water 
Authority  to  conserve  Its  present  supply  to  the  utmost.     The 
necessity  for  an  Increased  supply  Is  generally  made  apparent 
by  the  quantity  of  water  delivered  through  the  mains  not  be- 
ing equal  to  the  quantity  required,  or  desired  to  be  taken,  by 
the  consumers.     To  increase  the  quantity  delivered  from  sup- 
ply  means  capital  expenditure,  either  for  the  extension  of  the 
head  works  whereby  a  greater  quantify  of  water  Is  collected, 
01  by  duplicating  or  enlarging  the  supply  main.     To  decrease 
the  quantity  taken  by  the  consumer  merely  Involves.  In  the 
majority  of  cases,  guidance  by  the  authorities  and  the  exer- 
cise of  thought  on  the  part  of  the  consumer,  and  as  the  result 
is  an  extension  of  the  effective  life  of  the  water  works  with- 
out any  cost— indeed,  probably  with  a  reduction  of  expendi- 
ture. It  Is  obvious  that  it  Is  a  measure  of  true  economy  to  ap- 
proach the  problem  from  this  side.     Most  people  are  careful 
In   the   use   of  water,   but   there  are   an   appreciable   number 
whose  carelessness  or  deliberate  waste  increases  enormously 
the  amount  of  water  that  must  be  provided.     There  are  many 
persons  who.  with  the  common  Ignorance  of  engineering  mat- 
ters, entirely  fall  to  realize  that  wafer  costs  money.     A  leak- 
ing tap  may  easily  waste  enough  water  to  supplv  a  hundred 
people,  and  If  those  who  waste  It  do  not  pay  for  it,  the  bur- 
den must  be  borne  by  all.     It  will  pay  an  authoritv  to  have 
frequent   Inspections   made  of  all   fittings  and  to  supply  and 
fix  new  washers  wherever  they  are  required  free. of  cost  to 
the  consumer. 
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The   Rheograph   Water    Flow 
Recorder 

From  The  Engineer.  Ltondon.  July  9.  1920. 
Although  the  theory  of  the  flow  of  water  over  a  V-notch 
weir  is  well  understood,  and  the  coefficient  of  the  formula 
connecting  the  flow  with  the  head  over  the  vertex  of  the 
notch  known  with  very  great  accuracy,  the  V-notch  as  a 
m^ans  of  measuring  the  flow  of  water  is  unsatisfactory  in 
practice  because  of  the  fad  that  without  some  artifice  the 
flow  cannot  be  determ'ned  by  reading  it  directly  against  an 
evenly  divided  scale.  For  a  right-angled  V-notch  the  flow 
Q  In  cubic  feet  per  minute  is  related  to  the  head  h  in  inches 

5 
In  accordance  with  the  formula  Q  =  .305  h  -.   It  follows,  there- 

2 

fore,  that  for  a  given  increment  of  flow  the  rise  of  the  float 
measuring  the  head  will  decrease  as  the  head  increases.  It 
we  ?.re  seeking  to  provide  a  device  that  will  measure  a  wide 
range  of  flows  the  scale.  \(  graduated  In  equal  increments  of 
flow,  will  be  very  open  at  the  beginning,  and  very  crowded 


Rheograph   Water   Flow   Recorder. 

In  the  upper  portion.  If,  on  the  other  hand,  we  start  with 
an  evenly  divided  scale,  one  graduation  space  at  the  begin- 
ning will  represent  an  increment  in  the  flow  of  a  few  cubic 
fee',  while  an  equal  graduation  towards  the  end  may  repre- 
sent an  increment  in  the  flow  of  several  thousand  cubic  feet. 

Various  types  of  mechanism  have  been  designed  with  the 
object  of  permitting  an  equally  divided  scale  to  be  used  for 
reading  equal  incre.Tients  of  flow.  Thus,  in  one  well-known 
form  of  recorder  a  cylinder  having  a  particular  form  of  spiral 
curve  grooved  on  its  surface  is  used  to  modify  the  movement 
of  the  recording  stylus  produced  by  the  float.  In  the  "Rheo- 
graph."' a  new  form  of  flow  recorder  to  which  our  attention 
ha.s  been  called  by  United  Water  Softeners,  Limited,  of  Im- 
perial House.  Kingsway.  W.  C.  2.  Ix)ndon,  the  difliculty  is 
surmounted  in  a  novel  manner  which  is  both  simple  and  in- 
genious. The  device  is  arranged  to  read  the  flow  in  gallons 
per  hour  against  a  quadrant  scale,  and  also  to  record  the 
flow  on  a  chart  surrounding  a  time  drum.  The  chart  is  5 
in.  high,  and  therefore  permits  a  curve  to  be  drawn  which  is 
more  open  than  the  curves  given  by  some  other  recorders, 
whercir.  the  nature  of  the  modifying  mechanism  restricts 
the  chart  height  to  a  certain  degree. 

At  A  in  the  half-tone  engraving  is  shown  the  vertical  rod 
which,  attached  to  the  float,  rises  and  falls  with  the  flow  in 
accordance  with  tlie  five-halves  power  law.     At  right  angles 


to  this  rod  there  is  fixed  a  bar  whereon  there  slides  a  car- 
riage B.  The  problem  to  be  solved  is  to  devise  mechanism 
conn-acting  the  rod  and  the  carriage  in  such  a  way  that  the 
unequal  motion  of  the  rod  produced  by  a  given  increment  of 
flow  will  be  tran.slated  into  an  equal  motion  of  the  carriage, 
no  matter  what  the  flow  may  be.  For  example,  let  the  flow 
increase  from  zero  to  37.t  gal.  per  hour.  The  rod  A  in  this 
case  will  rise  1.6  in.  Let  the  flow  increase  from  S.OOO  gal. 
to  3,375  gal.  per  hour.  In  this  case  the  rod  will  rise  about 
0.17  in.  If  the  flow  increases  from  6,000  to  6,375  gal.  per 
hour  the  rod  will  rise  by  about  0.12  in.  The  mechanism  to 
be  devised  Is  to  be  such  that  each  of  these  unequal  move- 
ments of  the  rod  is  to  be  converted  into  an  equal  of  the  car- 
riage B— actually  a  movement  of  3/16  in.  in  the  case  of  the 
example   illustrated   in   the   half-tone   engraving. 

The  mechanism  provided  consists  merely  of  a  parallel  link- 
work  frame  and  a  cam  plate.  One  vertical  bar  of  the  link- 
work  is  formed  by  the  upper  portion  of  the  rod  A.  The  oppo- 
site member,  which  remains  constantly  parallel  with  the  rod, 
is  extended  and  slotted  at  its  lower  end  to  engage  a  pin  on 
the  carriage  B,  and  at  its  junction  with  the  lower  transverse 
member  of  the  linkwork  is  provided  with- a  roller  which  rests 
within  the  slot  of  the  cam  plate.  The  essential  parts  of  the 
mechanism  are  the  rod  A,  the  lower  transverse  member  of 
the  linkwork  and  the  cam  plate.  If  the  slot  in  the  cam  plate 
he  correctly  formed  the  horizontal  component  of  the  move- 
ment of  the  roller  in  the  slot  will  be  proportional  to  the  flow 
associated  with  a  given  position  of  the  float  rod  A.  The 
other  members  of  the  linkwork  serve  the  purposes  merely 
of  communicating  this  horizontal  component  of  the  roller 
motion  to  the  carriage  B. 

The  carriage  B  is  equipped  with  a  stylus,  and  bears  a  pin 
which  works  within  a  slot  in  a  pointer  swinging  on  a  pivot 
behind  the  time  drum.  The  quadrant  scale  against  which 
this  pointer  is  read  is  graduated  by  setting  the  carriage  B 
into  various  positions  representing  known  rates  of  flow.  The 
••Rheograph"  illustrated  is  capable  of  measuring  flow  rang- 
ing fiom  zero  to  10,000  gal.  per  hour. 


Economies  in  Road  Maintenance  in 
Scotland 

By  JAMES  LANG, 

Coiml.v  Road  Surveyor,  Kilmarnock  District  c'  Ayrshire. 

Taper   presented  at   the   annual   meeting   of   the    Institute   of   Mu- 
nicipal and  County   Ensineers  at  Dundee. 

The  following  notes  refer  more  particularly  to  work  falling 
directly  under  the  purview  of  county  surveyors,  especially 
in  Scotland,  where  not  only  the  actual  road  maintenance  is 
carried  out.  b.it  where— in  many  counties — the  quarrying, 
breaking  and  tarring  of  stone  for  road  purposes  is  also  under 
the   direct  administration  of  the  county  authorities. 

Quarrying  and  Breaking  Road  Stone.— While  our  countr> 
has  always  talicn  a  pre-eminent  place  in  all  matters  pertain- 
ing to  road  adminis-tration,  it  must  be  admitted  that  in  re- 
cent years  the  Americans  havo  gone  a  long  way  ahead  in 
the  quarrying  industry.  At  the  present  time,  in  spite  of  the 
higher  costs  ruling  in  that  country,  broken  stone  of  excel- 
lent quality,  well  screened  and  suitable  for  road  work  or 
concrete,  is  being  sold  at  one-half  the  i)rice  ruling  here. 

This  increased  efficiency  and  consequent  cheaper  price  ha^ 
been  achieved  by  the  introduction  of  large  crushing  plant^ 
with  .laws  ranging  from  4  ft.  6  in.  by  3  ft.  6  in.  to  7  ft.  by 
ft.  The.-;e  plants  are  capable  of  breaking  up  to  500  ton8 
per  hour.  The  stone  is  lifted  from  the  quarry  face  by  me 
chanical  shovels,  entirely  eliminating  the  old  method  of  re- 
ducing the  stone  by  hand  to  a  size  suitable  for  feeding  into 
the  20-in.  by  12-in.  or  30-in.  by  18-in.  crushers  whieh  were 
formerly  used. 

A  .')4-in.  by  42-in.  American  crusher  to  work  in  conjunction 
with  a  mechanical  shovel  Is  at  present  being  erected  in  Scot- 
land, and  it  will  be  interesting  to  watch  what  effect  it  will 
have  in  the  future  development  of  the  quarrying  industry  in 
this  country. 

A  central  quarry  with  a  railway  connection — joint  between 
the  Kilmarnock  and  .Ayr  districts — has  been  in  operation 
since  1909.  An  enlarged  plant  is  meantime  in  course  of  con 
struction.  and  the  following  description  of  the  equipment 
may  be  of  interest: 

The  output  will  be  from  50.000  to  60.000  tons  annually.  The 
floor  of  the  working  face  is  23  ft.  below  the  raill?vel  at  the 
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gtorage  bins.  The  rock  Is  bored  with  a  rock  drill  drhi-n  by 
an  air  compressor.  A  series  of  holes  are  bort-d  16  ft.  deep, 
and  after  charging  with  explosives  are  flred  by  an  electric 
battery.  The  melled  stone  Is  tilled  into  bogles  which  are 
haulid  up  an  incline,  and  after  passing  over  a  selMndlcatlng 
weighbridge  are  tipped  into  a  3u-in.  by  ir>-in.  sledger — placed 
30  ft.  above  rail-level — which  reduces  the  stone  to  5  In.  or 
6  in.  before  passing  down  a  chute  delivering  Into  two  21-ln. 
by   10-ln.   breakers. 

The  broken  stone  falls  from  these  breaki-rs  Into  a  screen 
punched  with  *i-ln.  and  2'4-ln.  holes.  Thi-  rejections  coiuing 
out  at  the  end  of  this  screen  fall  into  a  I'l-in.  by  10-ln.  breaker 
to  be  reduced  to  the  required  size,  and  are  then  elevated,  to 
be  rescreened.  thus  making  certain  that  all  the  stone  has 
passed  through  a  ii-A-in.  hole  or  less  before  entering  the 
•ji-reens  over  the  storage  bins. 

The  stone  which  comes  through  the  S4-ln.  holes  falls  Into 
u  chute,  and  is  fed  into  a  "dryer,"  which  dries  It  thoroughly, 
thus  allowing  the  dust  to  be  properly  screened,  giving  a  clean 
sample  of  chlpplngs. 

The  dried  materials  are  elevated  Into  a  screen,  running 
along  the  center  of  the  storage  bins,  where  the  various  sizes 
— viz.,  Vi  In.,  ^s  In.,  V.  in.  and  ^4  In.— fall  into  separate  com- 
partments. 

The  stone  from  the  2 '4 -In.  holes  In  the  first  screen  Is  also 
elevated  into  a  screen  over  the  storage  bins  and  divided  Into 
l>4-ln.  and  2%-ln.  size. 

To    meet    the    ever-Increasing   demands    for   chipplngs    for 

irface  tar-spray Ing,  a  set  of  rolls  have  been  put  down  into 
whlcn  the  1  ^-In.  and  2-in.  stone  can  be  run  direct  from  the 
bins  and  reduced  to  the  necessary  size.  The  stone,  after 
passing  through  the  rolls,  falls  Into  the  rejections  elevator 
and  Is  raised  into  the  first  screen  and  thence  into  the  "dryer" 
as  already  described. 

A  dust-extraction  plant  is  also  being  provided.  Looking 
to  the  comfort  and  health  of  the  workmen,  this  is  a  necessity, 
quite  apart  from  the  financial  benefits  accruing  from  the 
sale  of  the  dust  collected. 

The  motive  power  will  be  derived  from  electric  motors. 

The  storage  bins — of  reinforced  concrete — are  built  over 
;:,e  railway  and  hold  about  400  tons,  which  can  be  loaded 
either  into  railway  wagons  or  Into  tractors,  etc.,  for  local 
distribution. 

The  gradients  of  the  railway  ^re  so  arranged  that  the 
empty  wagons  run  by  gravity  under  the  bins,  and  after  load- 
ins  into  a  siding,  where  they  are  picked  up  by  the  railway 
lorapany. 

Tar-Mixing  Plant. — A  tar-mi.\er  running  on  rails  at  a  sufll 
cii-nt  height  to  deliver  the  tarred  stone  into  the  railway  cars, 
etc.,  is  placed  on  the  opposite  side  of  the  bins  from  the 
breaking-plant.  The  mixer  can  be  moved  to  the  various 
chutes  to  mix  the  size  of  stone  required. 

The  tar  is  delivered  from  a  railway  tar-tank  into  a  storage- 
tank  placed  below  the  rail-level.  This  tank  is  heated  with 
steam  colls,  and  the  tar  is  pumped  Into  a  tank  placed  against 
the  wall  of  the  bins  above  the  mixer,  where  the  tar  is  again 
, heated  to  the  required  temperature  and  delivered  by  pipes 
to  the  mixer. 

The  stone  is  measured  at  the  various  delivery  chutes  be- 
fore entering  the  mixer,  and  the  quantity  of  tar  required  for 
the  different  sizes  is  gaged  at  a  small  tank  placed  on  the 
top  of  the  mixer. 

The  motor  for  driving  the  mixer  is  attached  to  It,  thus 
saving  shafting  and  also  the  time  replacing  belt  when  the 
mixer  is  moved. 

The  whole  tarring  operation  is  carried  out  by  one  man  or 
a  young  lad  at   the  rate  of  I.t  tons  per  hour. 

Delivery  of  Tarred  Stone. — The  handling  of  tarred  stone 
from  railway  cars  is  a  source  of  great  annoyance  to  survey- 
ors. Quite  apart  from  the  question  of  costs,  there  Is  consid- 
erable difficulty  In  getting  men  to  stick  to  the  job,  and  con- 
tinual changes  in  personnel  have  to  be  contended   with. 

A  proposal  is  meantime  being  considered  and  estimates 
taken  for  the  necessai^-  plant  to  handle  tarred  metal  more 
economically.  It  is  proposed  to  have  iron  tipping  buckets, 
each  holding  2.t  cwt..  making  eight  to  a  railway  car  load  of 
10  tons.  These  will  be  moved  from  a  movable  chute  under 
the  mixer,  ind  four  can  be  filled  without  moving  the  car.  To 
convey  the  tarred  stone  from  the  railway  st.itlon  to  the  point 
of  delivery  a  5-ton  steam  car  will  be  employed.  This  truck 
will   be   fitted   with   a   crane  driven   from   the  engine,   which 


will  urt  the  buckets  from  the  railway  car  on  to  Its  own  body, 
and  also  on  to  the  road  at  delivery  point.  The  buckets  will 
be  tapered  so  lis  to  allow  them  to  be  nested  for  return  to  the 
quarry  lor  tilling. 

Loading  Stone  Into  Steam  Trucks.— For  county  road  pur- 
poses the  5ton  steam  tractor  with  two  5-ton  tipping  trailers, 
one  under  load  and  on.  loudlng,  has  been  largely  used.  Re- 
cently 5ton  steam  trucks  lltteU  with  rubber  tires  have  be- 
come popular,  owing  to  their  Increased  speed,  but  this  sav- 
ing Is  counteracttMl  by  the  delay  In  loading.  To  obviate  this, 
a  .".ton  loading  bin  is  nieantiiue  under  construction  for  use 
in  this  district  The  bin  will  be  mounted  on  wheels  for  tran- 
sit, and  fitted  with  im  elevator  driven  by  a  IVs-HP.  oil  motor 
for  raising  the  stone  either  from  a  heap  or  from  a  railway 
cur  Into  the  loading  bin. 

The  following  statement  shows  the  present  tonnage  hauled 
dully  and  the  coat,  and  also  the  estimated  tonnage  and  cost 
when  using  a  loading  bin. 

Worklni;  nlthnut  Irmdini;  bin: 
trrpg'T  """"   '"'^■'*   huullnif  S   milea  from   loading  point.    No.   of 

Tlmu  of  loaulnc  four  loudii   iso  min 

Dpilverlne  load  and  rvlurnlni;  four  trips .".'  240  mIn. 

,>y,,.  420  mln.  (7  huurH) 

Twu    iii.n    leading    ^   'k\ 

Iirlv.T  and   atlendnnt    " i  i«     i 

Coal,     etc ; 0     7     0 

ItoiKiymcnt  of  capital  and  di-preclallon  of  w'ii«on-^y.','! !  I     o     0 


Total     

20  tons  at  3s.  4d.  per  ton  equnls  jCS  6a.  8d, 

^   I  .-.Ini.'  lo.i.litiK   t.ln: 

■    of  trlp.N  7. 


.£3     6 


S.'imi'  di 
Tin.,-  1,. 
l>.-]|v.Tn 


■'    I"""-''    36mln. 

■I  rt'iurnlni;  seven  trips  ,,  420  mIn. 


KstlmafO   cost:  ■*"  """•  <'  •"••  ^l  "?'";,» 

Two  men  londInK   i     n     ri 

prlvcr  and  attendant J,  ,o     „ 

Cnnl.    etc : S     Q     n 

Oil  for  motor   .../, n     ?    2 

U.'Pa.vment  of  capital  and  depredation  of  woKon— say i     n     n 


Kepnyment  of  capital  and  depreciation  of  loading  bin.,;.;,'     o  18     0 

.£4   10     0 


Total     

3i  ion.-i  at  2».  7d.  per  ton  equaisi^   IOb.' 


Hy  adopting  the  foregoing,  or  some  other  method  of  speed- 
ing up  loading,  not  only  will  the  cost  of  haulage  be  reduced 
but  the  increased  quantity  of  stone  delivered  will  enable  one 
wagon  to  keep  a  road  roller  In  full  work  Instead  of  two. 

Surface  Tar-Spraying.— The  tar  spraying  of  roads,  especial- 
ly in  populous  areas,  is  always  a  .source  of  annoyance  and 
discoiTifnrt,  owing  to  the  dllllculty  in  keeping  pedestrian  and 
vehlritlar  trafilc  off  the  newly  tarred  surface  until  It  has  been 
covered   with  chipplngs. 

.Several  methods  for  carrying  out  the  spraying  and  chip- 
ping in  one  operation  have  recently  been  Introduced,  and 
their  use  has  been  very  much  appreciated  by  the  public 

The  system  adopted  in  the  author's  district  i,s  as  follows- 
A  5-ton  tractor  hauls  a  .320-gal.  tar  tank,  to  which  is  attached 
a  .-.-ton  tipping  wagon  filled  with  chipplngs.  A  fiexible  pipe 
is  led  from  the  tar  tank  and  coupled  to  a  sprayer  fixed  to 
the  bottom  of  the  wagon  and  behind  the  rear  wheels  A 
V-shnped  trough  !s  placed  under  the  back  door  of  the  wagon 
The  opening  In  the  bottom  of  this  trough  can  be  regulated 
to  suit  the  size  of  chlpplngs  In  use.  To  prevent  choking  a 
tube  or  "haft  with  projecting  spikes  driven  bv  a  chain  from 
the  hub  of  the  rear  wheel  runs  through  the  trough.  A  6-ton 
load  of  chipplngs  covers  from  700  to  SOO  sq.  vd.,  or  350  to 
450  lin.  yd.  of  2  yd.  wide,  and  the  spraying  and  chipping  Is 
carried  out  at  a  speed  of  4   miles  per  hour. 

Ap.irt  from  the  saving  In  labor,  which  Is  considerable  the 
chipplngi--  are  spread  morr-  uniformly  than  can  posslblv  be 
done  by  hand. 

Power  from  the  Tides.-The  Industrial  utilization  of  tidal 
pr.wer  Is  shortly  to  b."  put  in  operation  at  La  Landrlals  near 
.St  Malo,  on  the  River  Ranee.  The  scheme  depends  on  the  con- 
struction of  four  basins  at  dltferent  levels,  each  being  used  for 
power  generation  at  different  states  of  the  tide,  according  to 
a  cycle  based  on  the  Pecoeur  cycles  described  before  the 
Academie  des  Sciences  In  1901.  The  four  basins  will  have 
on  aggregate  area  of  some  50,000  acres,  and  It  Is  estimated 
that  turbines  worked  by  the  passage  of  water  into  and  out  of 
these  basins  will  give  5,000  H.P.  at  neap  tides  and  ten  times 
more  at  springs.  The  engineers  responsible  for  the  under- 
taking are  .M.  de  Tregonain  and  Parisot  and  iMalre— The 
Times  Engineering  Supplement,  August,  1920, 
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Utilization  of  River  Water  for  Com- 
pensation Purposes 

By  WIULIAM  TERRKY, 
Gen€ial  Manaytr,  City  ol"  Shollkld  Wattr  Department. 
From  the  Surveyor,   London.   July   9.   1920. 
.  The  unique  proposal  of  Sheffield  to  utilize  river  water  for 
c6mpensation   purposes,   which    received   the   assent    of   Par- 
liament, deserves  the  careful  consideration  of  water  authori- 
ties and  all  who  are  Interested  in  the  question  of  economizing 
the  water  and  financial  resources  of  the  country.     Under  the 
provision  of  local   Acts   passed   in   the  years  lSo3  and   1S67, 
Shetfield  is  under  obligation  to  discharge  into  the  rivers  Rive- 
lin  and  Loxley  an  average  quantity  of  about  ten  million  gal- 
lons per  working  day   as   compensation   water,   which  repre- 
sents 51.7   per  cent,  or  rather  over  one-half  of  the  average 
available   yield  of  the   watershed,   leaving  4S.3   per  cent  for 
town  supply. 

In  those  early  days  the  law  of  rainfall  was  not  as  well  un- 
derstood as  it  is  today.  There  were  no  actual  measurements 
and  observations  extending  over  many  years,  and  therefore 
no  sufficient  or  reliable  data  upon  which  to  arrive  at  accurate 
co'nclusions  as  to  the  total  collectable  rainfall.  The  result  is 
that  the  Rivelin  and  Loxley  mill  owners  received  about  3% 
million  gallons  per  day  in  excess  of  the  recognized  propor- 
tion of  one-third  now  usually  required  by  Parliament  for  in- 
dustrial areas. 

This  10  million  gallons  of  moorland  water  sent  out  of  the 
reservoir  is  polluted  within  about  -JOO  yards  of  the  mill  gauge 
by  the  discharge  of  acidic  ochre  water  from  Canister  Mines, 
tnd  below  that  point  down  to  its  junction  with  the  River 
Rivelin  and  its  passage  through  Sheffield  is  further  polluted 
at  frequent  intervals  by  the  discharge  of  trade  effluents,  and 
tc  feed  the  river  with  a  large  quantity  of  costly  water,  of  a 
high  degree  of  purity,  seems  a  waste  of  valuable  resources. 

The  River  Don  is  largely  used  for  certain  types  of  boilers, 
condensing,  operating  water  wheels  for  power,  grinddstones, 
cooling,  quenching,  and  various  works  purposes,  but  in  its 
present  ochrey  and  polluted  condition  it  is  totally  unfit  for 
boiler  feed,  and  most  of  the  manufacturers  who  make  use  of 
It  for  this  purpose  are  compelled  to  install  special  softening 
plants. 

The  corporation  voluntarily  discharge  from  their  Blackburn 
sewage  works  Into  the  River  Don,  1>4  miles  above  the  site  of 
the  proposed  intake,  an  average  quantity  of  about  21  million 
gallons  per  day  of  sewage  effluent.  This  effluent  is  the  prop- 
erty of  the  corporation.  The  riparian  users  and  mill  owners 
have  been  recompensed  by  the  construction  at  great  cost  of 
impounding  reservoirs  from  which  the  compensation  is  dis- 
charged in  a  regular  and  uniform  flow. 

The  scheme  in  outline  submitted  to  Parliament  was  to  re- 
tain the  pure  water  in  the  reservoir  for  the  domestic  needs 
of  the  city,  and,  in  lieu  thereof,  to  abstract  and  pump  back 
such  daily  quantities  of  river  water  as  may  be  required  from 
time  to  time  up  to  a  maximum  of  10,000,000  gal.  per  working 
day,  at  a  point  about  one  mile  below  the  city  boundary,  to  a 
.<;lte  adjoining  the  sewage  works,  purify  and  soften  it,  so  as 
to  conform  to  the  standard  set  out  in  the  Bill.  The  filtered 
water  will  then  be  pumped  back  upstream  by  means  of  high- 
lift  pumps  through  a  26-in.  main  laid  along  public  roads  and 
existing  easements  (a  distance  of  about  11  miles),  into  a  bal- 
ancing tank  to  be  constructed  at  the  foot  of  the  Damflask 
embankment,  and  from  thence  discharged  as  compensation 
water  over  the  statutory  hill  gauge  in  substitution  for  an 
equivalent  quantity  of  pure  water  now  sent  out  of  the  reser- 
%oirs.  The  lift,  Including  friction,  is  from  the  low-lift  to  the 
high-lift  station  71  ft.,  and  therefrom  to  the  balancing  tank 
at  Damflask  385  ft. 

The  object  of  this  reuse  of  the  river  water  is  to  rescue  a 
valuable  supply  of  good  water  from  wasteful  discharge  into 
a  polluted  river  and  utilize  it  for  the  domestic  requirements 
of  the  district.  In  other  words,  a  portion  of  the  river  water 
■will  do  double  duty  between  certain  points,  by  reserving  for 
town  supply  water  which  Is  fit  for  town  supply,  making  good 
that  which  Is  taken  away  by  the  substitution  of  treated  river 
water  .luitable  for  industrial  purposes. 

It  wa."  submitted  that,  although  It  was  In  the  nature  of  an 
experiment,  and  the  first  attempt  of  the  kind  made  In  this 
counry  to  utilize  compensation  water  for  domestic  use.  it  em- 
bodied a  valuable  economic  principle,  and  should  be  applied 
il   It  could   be  shown  that  the  substitution  could  be  effected 


to  the  great  advantage  of  the  community,  and  without  en- 
dangering public  health  or  doing  any  real  injury  to  a.;y  inte'.'- 
ests  involved. 


Psychology  and  Industry 

From   The   Tinu-.^    Kn^:ineerin^   Supplement.    London,    .\uyust.    1920. 

The  Engineering  Supplement  has  often  drawn  attention  to 
the  wide  Held  that  many  problems  of  industry  present  for  ex- 
act psychological  investigation.  During  the  past  year,  how- 
e\  er,  it  has  been  compelled  more  than  once  to  point  out  that 
psychologists  seem  disposed  to  go  beyond  exact  investigation, 
and  to  claim  in  industrial  matters  an  authority  that,  so  fur 
as  can  be  judged  by  any  evidence  yet  produced  to  engineers, 
does  not  fall  within  the  scope  of  their  science. 

Experimental  Psychology. — The  subjects  on  which  psy- 
chologists can  both  claim  pre-eminent  ability  to  help  indus- 
try and  can  produce  high  credentials  of  competence  are  those 
that  can  be  investigated  by  the  methods  of  experimental  psy- 
chology. The  conservation  of  movements,  the  factors  of 
latigue,  the  length  of  hours  of  work,  the  effect  of  rest  and 
selection  of  rest-pauses,  the  choice  of  occupations,  and  the 
selection  of  workers  are  all  examples  of  problems  to  which 
these  methods  appear  to  be  immediately  applicable. 

Yet  as  a  matter  of  historical  fact  psychologists  do  not  seem 
to  have  been  the  first  to  make  successful  investigations  of 
these  problems.  In  conservation  of  movements,  for  example, 
the  work  of  Taylor  and  of  F.  B.  Gilbreth  appears  to  have 
been  done  without  any  conscious  reference  to  the  methods  of 
experimental  psychology.  Nevertheless  an  examination  of 
the  elements  of  these  problems  shows  that  they  are  precisely 
similar  to  those  on  which  experimental  psychology  has  now 
been  working  for  many  years;  and  even  if  no  other  evidence 
were  available,  it  would  be  obvious  that  work  of  this  order, 
involving  as  it  does  exact  measurement  of  motions  and  reac- 
tions and  other  processes  of  men's  nervous  systems  an;i 
minds,  is  likely  to  be  done  better  by  those  who  are  in  the 
habit  of  making  such  measurements,  and  have  been  trained 
in  the  technique  and  practice  of  the  observations  involved, 
than  by  those  who  have  no  such  methods  at  command  or  to 
whom  they  are  unfamiliar.  But  this  presumption  has  been 
widely  tested  in  actual  practice.  During  the  war.  for  in- 
stance, the  examination  of  recruits  for  the  Air  Service  ap- 
pears to  have  been  made  largely  on  data  obtained  by  methods 
of  experimental  psychology  applied,  and  in  many  instances 
devised,  for  that  purpose,  and  the  results  of  the  selection  so 
made  were  found  thoroughly  trustworthy.  In  the  United 
States,  where  the  relatively  small  proportion  oi  men  required 
for  military  service  allowed  a  far  greater  discrimination  to 
be  exercised  than  was  possible  in  this  country,  psychological 
methods  were  used  with  very  satisfactory  results  for  the 
selection  of  recruits  and  the  allocation  of  their  work.  Even 
in  some  industries  it  has  been  found  possible  to  grade  ap- 
plicants for  work  according  to  their  response  to  psychological 
tests  in  such  a  way  as  to  indicate  their  relative  fitness  for 
particular  jobs,  and  thus  avoid  the  disadvantages  of  the  ordi- 
nary method  of  "hiring  and  firing,"  or,  more  gracefully  ex- 
pressed, trial  and  error. 

Industrial  Psychiatry. — A  paper  by  Dr.  Southard  which  the 
Engineering  Foundation  in  the  United  States  has  recently 
published  makes  the  remarkable  suggestion  that  a  practicabh^ 
and  effective  method  of  improving  the  "mental  hygiene"  of  in- 
dustry would  be  to  attach  to  each  works  or  group  of  works  a 
psychiatrist  or  physician  of  the  mind,  who  by  timely  and  ap- 
propriate treatment  of  "psychopaths  or  near-psychopaths' 
would  decrease  unemployment  and  industrial  unrest  and  im- 
prove the  standard  of  "industrial  mental  hygiene."  Neither 
the  physician  of  the  mind  nor  the  average  American  technical 
writer  is  credited  with  a  genius  for  accurate  classification. 
They  are  thought  to  be  a  little  too  apt  to  make  fresh  classes 
for  inconvenient  exceptions  without  a  sense  either  of  the 
ridiculous  or  of  the  rules  of  scientific  classification.  But  It 
may  be  questioned  whether  they  have  ever  produced  anything 
more  notable  in  the  way  of  reckless  classification  than  the 
iist  of  types  under  which  candidates  for  psychiatrical  exami- 
nation may  be  divided.  This  remarkable  list  is  quoted  by  Dr. 
Southard  from  the  work  of  Dr.  .lau  Don  Ball,  of  Southern 
California,  whose  methods  he  commends  as  scientific  aids 
to  industrial  efficiency  and  practical  aids  to  industrial  wel- 
fare. It  runs,  verbatim,  "Queer  guys,  eccentrics,  disturbers, 
querulous  persons,  unreliable  and  unstable  fellows,  misfits, 
the  Irritable,  the  sullen,  socially  disgruntled,  unsociable,  nega- 
tive,   conscientious,    litigious,    bearagrudge,    peculiar,    glad- 
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hand,   gossipy,    roving,    restless,    nmlkiuus.   lying,    swlailline. 
sex     pervert,    false    acc-usator.    abnoriii  il    suggestibility     and 
mental  twist  types."     There  are  doubtless  psycblt  runditluns 
that  can  be  treated  and  relieved  by  quulili.a  psychiatrlols.  and 
in    default   of   such    treatment    would   so   from    bad   to    worse. 
Put  a  list  such  as  this  aiuounts  praciii  illy  to  trtviiing  all  In- 
dustry  as   a   vast  asylum    for   the    incnUilly   abnormal.     One 
.'mdders  to  think  how  many  of  Dr.  Hulls  type.H  would  be  rec- 
.;nized  by  a  zealous  psychiatrist  who  took  his  list,  say,  into 
the  House  of  Commons,  or  oven  the  Collese  of  Physicians. 
Mental    Hygiene    of    Industry. —  If.    as    is   quite   conceivable, 
1-.  Southard   is  right   In  suggesting  that  a  psychiatrist   con- 
jltant  might  be  useful  to  a   works  in  preventing  or  curing 
isfits  of  vocation  and  troubles  of  the  mind,  some  more  deft- 
ite  program  and  more  intelligible  evidence  should  be  given 
.  support  of  what  after  all  would  be  a  new  and  experimental 
.•  parture.     The  proposal  is  put  forward  as  part  of  a  system 
I'l  measures  for  promoting  the  "mental  hygiene  of  Industry." 
I't'ese  are  suggested  as  helping  "to  push  on  the  movement 
I   individualism  in  industry,  and  the  suggestion  Is  based  on 
:e  assumption  that  psychiatrists  are  the  best  available  "ex- 
■  rts  in  grievances"  and  the  best  specialists  in  temperament. 
he  promotion  of  mental  hygiene  is  compared  with  the  pub- 
'    health  service,  and  from  the  fact  that  public  health  is  tak- 
g  increased  account  of  personal  hygiene  It  Is  Inferred  that 
e    time    is    now    ripe    for   it    to    include    individual    mental 
■■  glene.     The  subject  is  said  to  be  engaging  the  attention  of 
.e  American  National  Research  Council  on  the  suggestion  of 
"e  Engineering   Foundation,  and  a  committee  has  been  ap- 
'inted   to   "consider  the   scope  of   investigation   into   Indus- 
ial  personnel." 

A   Confusing   Analogy, — What  appears  to  be  confused  and 
infusing  in  the  view  of  industrial  mind  troubles  here  pre- 
nted  is  that  while  they  are  exhibited  as  Inherent  in  the  in- 
uividual  and  to  be  treated  In  individuals,  they  are  compared 
with  the  public  health  service,  of  which,  though  cure  of  the 
individual  Is  Included  in   its  duty,  the  most  important   func- 
tion is  the  recognition  of  the  source  of  infection  and  its  segre- 
-.ition  and  disinfection.     It   is  obvious  that  if  the  individual 
iiients  become  socially  disgruntled  or  conscientious  or  bear 
?.  grudge  through  contact  with  some  common  focus  of  infec- 
tioh  external  to  their  shop  or  the  Industry,  the  proper  treat- 
ment  must    include   recognizing   and    attacking   the   external 
focus  of  infection  and  if  possible  sterilizing  it.  The  treatment 
of   individual   cases   is   by   itself  an   insufficient   measure   for 
abating  a  widespread  infection. 

This  may  perhaps  account  in  part  for  the  fact,  recorded  a 
little  while  ago  by  Mrs.  Brierley  in  the  British  Journal  of 
Psychology,  that  widespread  opposition  exists  among  organ- 
ized labor  to  the  introduction  of  psychological  methods  into 
industry.  The  anti-social  movements  by  which  industr>'  Is 
often  rent  may  undoubtedly  be  regarded  as  diseases;  but  any 
ECientitic  movement  for  abating  them  must  lead  to  sterilizing 
the  original  sources  of  infection.  It  is  not  unnatural  that 
the  small  but  intelligent  minority  that  speaks  in  the  name  of 
organized  labor,  like  the  intellectuals  by  whom  this  minority 
la  inspired,  should  object  to  a  movement  which,  if  applied 
honestly  and  logically,  must  remove  much  of  their  present 
power  for  what  industry  regards  as  mischief. 

Psychology  and  Economics. — The  determining  factor  in  de- 
ciding whether  industry  should  invoke  the  aid  of  the  psycholo- 
gist is,  however,  not  whether  organized  labor  or  organized 
capital  likes  his  methods,  but  whether  his  methods  will  make 
industrv-  more  efficient.  In  this  country  there  have  been  un- 
mistakable indications  that  some  psycholrgists  conceive  them- 
selves to  have  a  mission  for  "undertaking  to  reform  indus- 
trial method."  What  they  do  not  seem  to  realize  is  that,  to 
be  satisfactory  in  the  long  run  to  any  party.  Industrial  method 
must  promote  industrial  efficiency.  Mrs.  Brierley.  for  in- 
stance, attributes  the  opposition  of  workers  to  psychological 
m.ethods  partly  to  suspicion  of  employers  and  fear  of  unem- 
ployment, and  partly  to  the  fact  that  "the  workman,  stimu 
lated  by  the  growth  of  political  democracy  and  by  a  measure 
of  education,  has  arrived  at  and  holds  firmly  to  a  conception 
of  his  own  human  dignity  and  of  the  basic  value  of  human 
personality."  which  are  endangered  by  the  monotony,  loss  of 
craftsmanship,  and  absence  of  creative  work  involved  In  elH- 
cient  manufacture  under  the  guidance  of  psychological  results. 
These  objections  may  be  perfectly  just,  but  they  do  not  alter 
the  fact  that  the  population  of  the  world  can  live  and  gratify 
its  material  needs  only  by  working  to  the  best  advantage,  and 
that  far  more  inexorably  than  the  Apostle  economic  nature 


inaisls  that  if  an  industry  in  any  country  does  not  so  work, 
i-rlther  shall  it  eat  Of  all  consolations  in  the  world  the  most 
effective  is  the  inevitable,  and  the  sooner  industry  realizes 
it«  inevitable  need  to  do  the  best  il  can  In  the  task  it  has  to 
undertake,  the  more  quickly  il  will  get  Ihruugh  Its  task  and 
the  more  leisure  It  will  have  for  its  own  uses.  To  engineers, 
at  least.  It  should  be  uppareni  that  no  got^id  can  come  to  any- 
one from  half-doing  a  job.  or  from  doing  It  in  a  second-rate 
way. 

In  recent  literature  psychologiKtK  have  gone  loo  far  or  not 
far  enough.  If  their  hcleiice  is  what  it  has  so  far  been  pre- 
cer.ted  to  engineers  and  other  luynu-n  i.s  being,  ihose  who 
practice  it  are  not  concerned  with  elthei  the  eihical  or  the 
economic  aspects  of  the  operations  on  which  they  ure  asked 
to  advise.  Their  bUHlness  Is  to  ascertain  and  declare  the 
psvcholoKlcal  facts,  on  which  alone  they  are  consulted,  and 
recognUe  that  Industry  Is  no  less  qualltled  than  they  to  judge 
of  ethical  and  economic  mailers,  and  vi'ry  much  better  quali- 
fied to  judge  of  Industrial  matters.  What  Is  wanted  Is  not 
the  theories  of  psychologists  or  psychiatrists  on  tlii>  struc- 
ture of  Industry  and  the  methods  by  which  the  ethical  and 
economic  duty  of  those  who  practice  it  may  be  discharged, 
but  the  plain  and  uncolorcd  statement  of  the  psychological 
facts  they  are  asked  to  mea.';ure.  If,  on  the  other  hand,  psy- 
chology has  data  that  go  beyond  what  ut  present  are  under- 
sti>od  to  be  its  boundaries,  and  is  truly  able  to  announce 
pi-lentinc  results  in  what  hitherto  has  been  regarded  as  the 
subject  matter  of  ethics  or  economics,  the  industries  by  which 
It  wishes  to  be  consulted  are  entitled  to  ask  for  an  accurate 
description  of  the  suggested  extension  of  Its  scope,  and  the 
credentials  that  warrant  its  claim  to  the  extension. 


Device  for  Preventing;  Crackinj^  of 
Railway  Ties 

From  Intllai)  r.tul  !-Zast,'-n  l-^nKinet-r.  Juno.  1930, 
Thi-  disposition  of  railway  sleepers  to  crack  at  the  ends 
is  we'l  known  to  engineers  and  is  especially  noticeable  In  hot 
coimtrlcs,  where  damp  wood  dries  so  rapidly  on  the  surface 
before  the  Interior  has  lost  its  moisture.  There  Is  thus  ir 
rrgnlar  shrinkage,  causing  cracks  that  begin  on  the  surface 
and  f.ftrn   penetrate  to  the. center.      The  drying  and  shrink- 


Chotani  Device  for  Preventing  Cracking  of  Tics. 

age  are  most  rapid  at  the  ends  of  the  wood,  especially  when 
stacked  with  the  ends  exposed,  as  water  vapor  escapes  most 
fr»-ely  from  the  ends  of  the  pores.  Shrinkage  then  takes 
place  over  the  whole  surface  of  the  end  while  at  a  short  dis- 
tance along  the  T,'ocd  shrinkage  has  h.irdly  begun,  the  result 
being  a  rupture  of  (he  outer  surface  that  may  travel  a  con- 
siderable distance  along  the  wood. 

Attempts  have  been  made  to  stop  cracking  in  the  ends 
of  sleepers  by  means  of  a  %An.  bolt  fixed  In  both  ends.  If 
placed  In  dr>- sleepers  and  screwed  tight,  the  first  heavy  rains 
will  molst»n  and  swell  the  wood  around  the  bolts,  not  to  Its  full 
size  when  wet  but  sufficient  when  dry  to  leave  the  bolt  slight- 
ly slack,  and  If  not  promptly  attended  to.  the  wood  is   in  a 
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state  to  crack  !»t  the  next  wetting.  The  bolt  is  thus  only  a 
partial  remedy  besides  adding  considerably  to  the  cost  cf  the 
■sleeper.  It  was  this  difficulty  that  suggested  the  invention 
:  Chotani's  railway  sleeper  tie.  a  recent  patent.  It  consists 
..;  a  ribbon  of  steel  or  iron  bent  to  a  zigzag  form  and  forced 
into  the  end  of  a  sleeper,  where  it  forms  an  elastic  tie  that. 
while  following  the  movement  of  shrinkage  and  expansion 
across  the  grain,  keeps  the  fibers  always  together,  so  that 
wli°ther  the  movement  is  due  to  sudden  soaking  and  dry- 
ing or  the  slower  process  of  shrinkage  due  to  age,  cracking 
is  avoided.  The  illustration  shows  the  end  of  a  sleeper  with 
the  Chotani  tie  imbedded  in  it  and  binding  the  whole  width 
of  the  sleeper.     It  has  the  following  advantages: 

It  does  not  attempt  to  interfere  with  the  natural  movement 
of  the  wood  under  the  influence  of  the  weather. 

It  is  much  cheaper  than  the  bolt,  especially  at  the  present 
price  of  metals  and  it  dispenses  with  a  special  machine  for 
boring  holes. 

U  may  be  applied  In  the  forest  to  newly  cut  sleepers  pro- 
tecting them  against  cracks  while  drying  or  while  lying  in 
store  and  it  reduces  the  risks  of  rejection  by  inspectors. 

It  cnnnot  be  stolen  once  put  in  place,  and  the  ties  them- 
selves have  very  little  value  except  when  applied  to  their 
proper  use.     This  cannot  be  said  of  the  bolts. 

The  Baghdad  Railway 

From  Engineering,  London,  Aug.   6,  1920. 

To  the  public,  the  title  "Baghdad  Railway"  has  always 
been  misleading:  suggesting  a  complete  new  scheme  for  a 
line  from  Constantinople  to  Baghdad:  whereas  the  line  of 
the  Anatolian  Railway  'reached  as  far  as  Konia,  the  old 
Ottoman  capital,  before  the  extension  to  Baghdad  was  con- 
teniplTted.  At  the  time  of  the  armistice,  in  1918,  the  Ana- 
tolian Railway  was  completely  separated  from  the  Baghdad 
system,  tor  which  the  British  War  Office  appointed  a  con- 
troller-in-chief, to  organize  and  control  the  whole  line  from 
Konia  to  Baghdad. 

The  Pan-Gertnan  conception  of  Eastern  expansion  had,  as 
its  principal  idea,  this  trunk  line  towards  the  Per- 
sian Gulf.  The  history  of  the  project,  and  its  great  political, 
financial  and  especially  engineering  difficulties,  not  only 
under  Gennan  management,  but  under  the  subsequent  direc- 
tion of  the  Allies,  will  provide,  in  the  future,  a  rich  field 
for  reference  and  comparison,  in  all  similar  undertakings. 
The  scheme  was  a  pet  idea  of  the  German  Kaiser,  who  took 
a   keen  personal  interest  in  it,  and  even  went  so  far  as  to 


Fig.  1 — TTTiporary  Ro.id.  Taurus  Tunnel  Section. 

order  the  construction  of  a  special  train  to  convey  him  to 
the  opening  ceremony  at  Baghdad,  which  it  was  assumed 
would  take  place  in  1918. 

In  190:^  the  Ottoman  Government  granted  a  concession  for 
construction,  to  a  group  of  financiers,  headed  by  the  direc- 
tor of  the  German  Bank,  von  Gwinner.  The  Ottoman  Bank 
In  Paris  was  also  largely  Interested  in  the  project  which, 
as  a  commencement,  only  contemplated  the  construction  of 
200  km.  of  line  from  Konia  to  Bourgoulow.  For  this  a  con- 
struction committee  was  formed,  and  the  work  completed 
by  the  end  of  1904.  It  was  not  till  1909  that  the  Ottoman 
Government  agreed  to  the  construction  of  800  km.  of  line, 
•.ip  to  Tell-Hellf,  near  Nisibin.    In   this  year  a  new  construc- 


tion committee,  under  the  title  "Societe  Pour  la  Construc- 
tion des  Chemins  de  Fer  de  Turquie."  was  created  by  the 
Baghdad  Railway  Co.,  with  headquarters  at  Glarus.  in  Swit- 
zerland. A  board  of  12  members  was  appointed  to  control 
the  new  construction,  and  consisted  of  five  German  mem- 
bers, four  French,  two  Swiss  and  one  Austrian.  The  Bagh- 
dad Railway  Co.  defrayed  the  cost  of  the  construction.  9  per 
cent  being  allotted  as  profit  to  the  construction  committee. 
The  offices  of  this  committee  were  in  Frankt'urt-on-the-Main. 
Three  divisions  were  created  in  Turkey  under  the  direct 
supervision  of  the  Frankfurt  committee.  The  divisions  were 
as  follows:  No.  1,  from  Bourgoulow  (km.  200)  to  Dorak 
(km.  .'?29),  comprising  the  Taurus  Tunnel  sections,  which 
formed   the   most   difficult  and    important    part  of   the   whole 


Fig.   2 — Hadji-Kiri    Viaduct    Under   Construction, 

undertaking.  This  was  placed  in  the  hands  of  Mr.  N.  Mavro- 
gordato.  an  engineer  of  international  repute,  and  wide  ex- 
perience. 

\o.  2  division  was  from  Dorak  (km.  329)  to  Islahie.  in  the 
Anianus  Mountain  range.  This  included  a  large  bridge  over 
the  river  at  Adana.  It  also  included  many  tunnels  through 
the  Amanus  range,  the  longest  of  which  measured  4,902  m. 
The  chief  engineer  was  Mr.  H.  Winkler. 

No.  3  division  extended  from  Islahie  to  Tell-Helif.  and 
comprised  the  Aleppo  division.  Near  Aleppo  a  steel  viaduct 
vas  constructed.  800  ft.  long.  450  ft.  high;  a  very  graceful, 
but  apparently  very  light  structure.  In  this  division  was 
also  the  great  bridge  over  the  Euphrates  at  Jerablus.  with 
10  spans  of  165  ft.  each,  and  a  total  length  of  about  V4  mile. 

Later  on.  a  fourth  division  was  made  at  Baghdad,  after 
the  Turkish  Government  had  consented  to  the  construction 
of  the  line  as  far  as  that  town.  The  chief  engineer  of  this 
division  was  Merione  Pacha. 

Until  the  Balkan  War  of  1912,  the  work  progressed  very 
well.  Up  to  this  time,  two  issues  only  of  the  Baghdad  Loan 
had  been  made,  or  about  two-fifths  of  the  entire  sum.  Sub- 
scribers were,  however,  not  to  be  had  for  the  third  issue 
in  1912.  Lack  of  money  prevented  the  construction  com- 
mittee from  carrying  on  the  works  at  the  former  speed;  and 
this  financial  difliculty  continued  up  to  the  outbreak  of  war 
in  August,  1914.  Nearly  all  the  works  were  then  stopped, 
with  the  exception  of  the  Taurus  and  Amanus  tunnels,  and 
the  great  Euphrates  Bridge.  When  the  Turks,  at  the  end 
of  191.5,  came  into  the  war.  the  German  Government,  re- 
alizing the  importance  of  this  railway  for  carrying  on  the 
campaigns  in  Asia  Minor  and  Mesopotamia,  made  the  Turk- 
ish Government  come  to  an  agreement  with  the  Baghdad 
Railway  Co  to  continue  the  works,  and  complete  them  as 
quickly  r.s  possible.  The  Turkish  Government  did  not  want 
a  Decauville  line  to  be  built  first,  but  wanted  the  broad 
gage  (4-ft.  S'/i-in.)  construction  pushed  as  soon  as  possible, 
through  the  Taurus  and  Amanus  ranges  to  Aleppo.  All  the 
expenses,  as  long  as  the  war  lasted,  were  to  be  refunded  to 
the  Baghdad  Railway  Co..  with  a  percentage  for  the  com- 
mittee, without  the  limit  laid  down  in  1909.  This  contract 
between  the  Turkish  Government  and  the  Baghdad  Railway 
Co.  did  not  meet  with  the  approval  of  the  German  Army 
Headquarters  Staff;  which  made  a  new  contract  with  the 
company,  by  which  the  German  Government  undertook  to 
furnish  all  the  money  required,  as  a  loan  to  the  Turkish 
Government,  and  thus  guaranteed  the  payment  of  the  money 
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for  biii!(lins,  and  the  ptrceniage  asreed  to  In  the  Turkish 
contract.  It  was  insisted,  however,  that  the  work  should 
be  pushed  on  In  such  a  way  that  a  narrow-guge  railway 
(t;o  cm.)  should  be  laid  right  through  as  early  aM  possible; 
and  that  the  broad  gape  should  be  continued,  after  the  nar- 
row gage  had  been  made  fit  to  tarry  tnitho. 

These  narrow-gage  lines  through  the  Taurus  from  Kara- 
punar  to  Dorak.  and  through  the  Aiuanus  to  Ishlahie.  were 
completed  by  the  beginning  of  January,  l;tlT.  They  made  a 
very  ?reat  difference  in  carrying  on  the  war  in  Mesopotamia 
an<i  Palestine.  By  transferring  only  it  became  possible  to 
convey  war  stores  and  material  to  both  battle  fronts  by 
rail     whereas    iireviously    motor   and    horse   transport    had    to 


Fig. 


yplcal   Connecting    Bridge   on   Taurus   Tunnel    Section. 


be  employed,  over  dangerous  and  precipitous  roads  and 
tracks. 

The  broad-gage  line  was  only  finished  on  the  Taurus 
Tunnel  section  on  Oct.  5.  1918;  and  as  the  British  occupa- 
tion of  Aleppo  was  effected  on  the  24th  of  the  same  month, 
the  Turks  and  their  allies  gained  little  benefit  from  this 
great  engineering  feat,  to  the  completion  of  which  some 
thoueands  of  British  and  Indian  prisoners-of-war  had  con- 
tributed, under  conditions  which,  to  say  the  least,  left  much 

•  be  dpsired. 

The  following  details  show  the  progress  and  position  of 
the  undertaking,  to  date:  The  distance  from  Konia  to 
Aleppo,  which  is  the  junction  for  Palestine  and  Egypt,  Is 
66tj  km.  From  KonIa  to  Nisibin.  which  is  at  present  the 
furthest  railhead  towards  Baghdad,  is  1,101  km.  To  Mosul, 
up  to  which  the  earthworks  are  completed  is  1,300  km.: 
to  Baghdad  the  total  distance  is  1.749  km.  The  railway  has 
been  constructed  from  the  Baghdad  end,  northwards,  as  far 
as  the  oilfields  at  Shargat.  so  that  only  a  gap  of  about  17."i 
miles  or  about  2S0  km.  remains  to  complete  the  through 
communication    between    Baghdad    and    Constantinople. 

Perrranent  Way.— The  rails  are  37.42  kg.  per  metre,  and 
iho  line  is  a  single  track  gage  4  ft.  8V4  in.  The  Taurus  sum- 
mit is  1.4fi8  m.  In  the  Taurus  division  there  are  .36  tunnels 
in  C2  km.  In  the  Tarns  Tunnel  section  proper  there  are 
11  tunnels,  of  an  aggregate  length  of  lO.OSfi  m..  the  longest 
being  3.795  m.  Near  Bagtche.  in  the  Amanus.  there  is  the 
long  tunnel,  already  mentioned,  of  4.902  m..  with  a  sum- 
mit level  of  741  ni.  The  minimum  curvature  is  400  m.  radius. 
■  T  about  4=  30'. 

Grades.— In  the  first  210  km.  from  Konia  the  grades  do 
not  exceed  1  per  cent:  but  on  the  ascent  to  the  Taurus 
summit,  there  are  13  km.  of  2>^  per  cent,  and  on  the  descent 
there  are  several  short  lengths  of  the  same  grade,  extend- 
ing over  a  section  of  45  km.  A  second  section  of  50  km.  near 
the  Amanus  mountains  has  also  grades  of  2  per  cent  and 
21^  per  cent.  Between  Aleppo  and  Nisibin  the  grades  do 
not  exceed  \\  per  cent.  Owing  to  these  abnormal  grades, 
the  working  of  this  part  of  the  line  is  difficult,  and  not  eco- 
nomical. A  much  better  line  could  have  been  located  nearer 
the  sea.  avoiding  the  Amanus  range;  but  this  was  not  done. 
for  strategic  reasons. 

Telegraphs. — There  are  four  lines  for  the  whole  distance. 
.ind    telephone    in    a>ldition. 

Workshops  and  Sheds. — The  main  workshops  are  In  Konla. 
Adana  and  Aleppo.  There  are  roundhouses  at  Karaman. 
Evegli.   Adana.   Mamonu.   Alexandretta.   Monollmlc^and   Alep- 


po, and  .smaller  engine  sheds  at  Bozanti,  Tarsus,  Toprak 
Kale,    Meiden    Kkbese   Tel    Ablad.    Kas-el-Ain   and    Nisibin. 

Station*. — There  are  7o  stations,  an  average  distance 
apart  of  16  km.  They  are  built  of  dressed  granite,  with 
tiled  roofs,  and  are  of  excellent  construction. 

Rolllng-Stock.— The  locomotives  are  nil  of  (ierman  heavy 
type  couhtructlon;  which  is  necessitated  by  the  heavy  grades. 
The  couches  and  whgons  are  of  the  latest  bogie  type. 

Traffic  Capacity. — The  tralfic  capacity  is  eight  pairs  of 
trains  per  day  beiwi-en  Koniu  and  Aleppo;  eight  pairs  of 
trains  per  day  between  Aleppo  and  Kus-el-Ain;  four  pairs  of 
trains  per  day  Ras-el-Aiu  and  .Nisibin. 

Mguru  1  Is  a  view  of  the  temporary  road  used  In  the  con- 
struction of  the  Taurus  Tunnel  section;  5,000  men  worked 
a  year  to  comolete  this  road.  Fig.  2  Is  a  view  of  the  Hudjl 
Kirl  Viaduct.  900  ft  long.  460  ft.  high.  This  was  to  have 
been  constructed  of  light  steelwork,  but  as  that  material 
was  not  obtainable  during  the  war,  It  was  decided  to  con- 
struct It  In  ferro-eoncrete.  No  scaffolding,  only  centering, 
was  used,  all  materials  being  carried  and  placed  by  an  air 
line.  Fig.  3  la  a  view  of  one  of  the  typical  connecting  via- 
ducts between  the  tunnels   of  the  Taurus   Tunnel   section. 

When  taken  over  by  the  British  control,  absolute  chaos 
prevailed  on  the  railway.  .Much  damage  had  been  done  to 
thi>  permanent  way,  buildings  and  rolling  stock.  The  Taurus 
Tunnel  section  needed  com|i)eiing.  as  the  tunnels  were  un- 
lined,  while  the  permanent  waj;,  cuttings  and  banks  were 
untlnished,  and  were  not  safe  for  traffic.  All  this  work  was 
put  in  hand  at  once,  and  was  carried  out  chiefly  by  the  In- 
dian sappers  and  miners,  who  did  most  excellent  work  under 
very  trying  climatic  conditions.  That  the  railway,  under 
efliclent  management  has  a  favorable  future,  financially,  Is 
shown  by  the  fact  that,  after  payment  of  all  construction 
anil  running  expenses,  during  the  first  year  that  the  line  was 
under  British  contiiol  a  net  credit  balance  of  350,000  I.  was 
obtained. 


Uses  of  Timber 

Tilltorlal   in    KnKlii"<rln;,-.    Iviindi  n.   Jul:.-  1«.    1<)20. 

Kngineers  and  architects  are  not  unnaturally  averse  from 
risking  their  reputations  by  specifying  comparatively  new  and 
untried  materials  for  the  structures  for  which  they  are  re- 
sponsible, but  circumstances  frequently  arise  In  which  their 
natural  Inclinations  are  set  aside  by  exceptional  conditions. 
During  the  war.  a  shortage,  or  the  complete  absence,  of  a  cer- 
tain material  often  rendered  the  use  of  a  substitute  necessary, 
and  considerable  resource  was  displayed  In  applying  such 
materials  as  were  readily  available  to  uses  for  which  they 
had  not  been  previously  employed.  In  certain  classes  of  tim- 
ber used  In  aircraft  construction  the  shortage  was  acutely 
telt,  and.  consequently,  such  varieties  as  were  obtainable 
were  employed  for  purposes  for  which  they  would  certainly 
not  have  been  specified  In  pre  war  days  A  similar  state  of 
affairs,  of  course,  existed  with  other  materials,  but  It  Is  with 
timber  that  we  are  mainly  concerned  at  the  moment,  since 
the  shortage  resulting  from  excessive  war  demands  cannot 
be  so  readily  made  good  as  can  a  shortage  of  manufactured 
materials. 

Although  the  forests  of  the  British  Kinpire  must  contain 
timber  of  every  possible  quality  in  quantities  more  than  suf- 
ficient to  supply  our  whole  requirement-),  It  is  a  fact  that,  for 
the  five  years  preceding  the  war,  about  90  per  cent  of  the 
timber  Imported  Into  this  country  was  of  foreign  growth. 
There  can  be  little  doubt  that  this  unsatisfactory  state  of 
affairs  was  largely  due  to  the  fact  that  timber  users  were  not 
sufficiently  familiar  with  the  properties  of  timbers  grown 
within  the  Empire,  and  for  this  reason  we  welcome  the  efforts 
made  by  the  Department  of  Overseas  Trade  to  provide  the 
neossary  information.  With  this  object  in  view  they  have 
organized  the  Empire  Timber  Exhibition.  Here  are  shown 
an  almost  bewildering  variety  of  timbers  grown  in  this  coun- 
try and  In  the  Overseas  Dominions.  Space  will  not  permit 
UK  to  deal  exhaustively  with  all  of  them,  but  we  wish  to  call 
attention  to  those  varieties  of  limber  grown  In  the  Overseas 
Dominions  which  are  suitable  for  engineeiing  work  and  are 
also  available  for  export  to  this  country. 

Canadian  timbers,  of  which  25  varieties  are  exhibited,  are 
perhaps  better  known  In  this  country  than  those  of  some 
other  Dominions.  Among  them  may  be  mentioned  Western 
hemlock,  against  which  some  prejudice  appears  to  exist  on 
a<count  of  the  poorer  qualities  of  Eastern  hemlock.  It  Is, 
however,    a    useful    timber    for   structural    work,    being   both 
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lighter  and  harder  than  Douglas  fir,  but  not  quite  so  stiff. 
Auoiner  Canadian  timber  known  as  Western  cedar,  has  ex- 
ceptional powers  of  resistance  to  rotting  in  a  damp,  humid 
atnio^^phere,  and  on  this  account  has  been  satisfactorily  em- 
pkyou  (or  the  roofs  of  weaving  sheds,  pulping  houses,  and 
otuer  buildings  in  which  excessive  humidity  prevails.  A  sec- 
lion  of  roofing  suitable  for  such  structures  is  shown  composed 
ol  an  internal  layer  of  Western  cedar  separated  from  the 
outer  boards  by  three  thicknesses  ot  tarred  paper.  Over  the 
oiiter  boards,  which  are  of  common  pine,  creosoted,  is  a  cov- 
ering ot  tarred  feit  and  over  this  is  a  layer  of  pitch  and 
pravel.  Such  roofs  are,  of  course.  son;ewhat  expensive  in 
hrst  cost,  but  they  have  the  advantage  of  great  durability, 
and  they  can  also  be  painted  internally,  which  cannot  be  done 
II  creosote  is  used  as  a  preservative.  Wooden  conlinuous- 
s-ta\e  pipes,  which  may  be  constructed  of  Douglas  lir,  have 
considerable  advantages  in  the  matter  of  transport  in  com- 
parison with  steel  pipes,  and  are  claimed  to  be  jjst  as  dura- 
ble: wooden  spigot  and  socket  type  pipes,  wound  with  stout 
wire,  are  also  made  for  underground  water  supplies  and  ex- 
amples of  these  are  included  in  the  exhibit  of  the  Canadian 
Government. 

The  eucalyptus  and  turpentine  timbers  of  New  South  Wales 
a.*roduce  many  hardwoods  for  bridge  work,  and  street  paving. 
and  also  for  the  construction  ot  heavy  transport  vehicles. 
The  varieties  available  for  export  include  iron  bark,  which  is 
excellent  for  piles  and  also  for  the  spokes,  hubs  and  felloes 
ol  wheels.  Blackbutt  and  tallow  wood  are  also  useful  for 
marine  structures  in  that  they  resist  the  attacks  of  boring 
organisms  such  as  the  teredo.  Blackbutt  is  also  used  for  the 
scantlings  of  railway  wagons  and  ironbark.  above  referred  to. 
is  emploNed  for  the  arms  of  telegraph  posts  on  account  of  its 
great  strength  and  good  weather-resisting  properties.  The 
karri  and  jarrah  of  Western  Australia  are,  of  course,  well 
known  in  this  country,  where  they  are  l.irgely  used  for  street 
paving. 

A  useful  timber  known  as  watercare,  comes  from  Trinidad. 
Watercare,  or  guatecare,  is  a  hard,  heavy  wood,  somewhat 
{Umcult  to  saw  and  plane,  but  it  is  very  durable  in  all  situa- 
tions and  is  not  attacked  by  insects.  It  has  been  largely  em- 
ployed locally  for  posts  and  also  tor  piles  driven  into  the 
ground.  For  piling  it  is  said  to  be  cheaper  and  to  stand 
heavier  driving  than  greenheart,  and  as  plenty  is  available 
lor  export  it  is  certainly  worthy  of  the  attention  of  engineers. 
It  is  obtainable  in  lengths  up  to  .'JO  ft.  and  up  to  16  in.  square. 
Two  varieties  ot  mora,  red  and  white,  come  from  British 
Guiana  and  Trinidad.  The  white  variety,  however,  has  a  bad 
reputation,  having  proved  unsatisfactory  in  the  dykes  of  Hol- 
land, although  the  red  variety  is  said,  to  be  quite  suitable  for 
harbor  works  and  marine  structures  generally;  red  mora  is 
also  useful  lor  the  construction  of  railway  wagons.  In  gen- 
eral it  may  be  said  that  the  timbers  of  British  Guiana  are 
similar  to  those  of  Trinidad,  but  the  supply  available  in  the 
former  country  is  practically  unlimited.  A  variety  of  British 
Guiano  timber,  known  as  monkeypot  wood,  is  claimed  to  be 
one  of  the  best  and  strongest  woods  for  wheel  spokes,  and 
also  to  be  useful  for  piles.  That  country  also  produces  a  light 
timber  called  cirouballi,  which  resembles  satin  walnut,  and 
Is  useful  for  building  construction,  although  extreme  durabil- 
ity cannot  be  claimed  for  it. 

Another  timber  which  appears  likely  to  be  useful  for  engi- 
neering work  is  a  variety  of  ironwood  which  comes  from 
Rritlsh  East  Africa,  and  is  known  as  mi^sharage.  It  is  hard, 
heavy  and  straight  grained,  is  easily  worked,  but  does  not 
take  r.alls  well,  and  neither  Is  it  resistant  to  the  attacks  of 
lns-ect.s.  It  can.  however,  be  used  for  railway  ties  and  is  ex- 
cellent for  cart  and  wagon  building.  Mweri,  another  East 
African  timber  of  somewhat  similar  characteristics,  is  also 
available  for  export  in  moderate  quantities.  For  piling  and 
marine  structures,  a  limber  known  as  ekki.  grown  in  the 
swamp  and  rain  forests  of  Nigeria  and  the  Gold  Coast,  may 
be  largely  employed  when  it  becomes  better  known.  It  is 
ver>-  heavy,  hard  and  durable,  has  a  high  tensile  strength 
(16,0110  lb.  per  square  Inch,  In  the  direction  of  the  grain),  has 
exceptionally  good  weather-resisting  properties,  and,  for  ma- 
rine structures,  has  the  advantage  that  it  is  not  attacked  by 
the  teredo.  Ekki  has  been  largely  used  in  Nigeria  for  the 
construction  of  wharves  and  jetties  exposed  to  salt  and  brack- 
ish water,  and  as  it  Is  available  for  export,  it  might  well  be 
tried  In  other  countries.  It  would  also  appear  to  be  quite 
su "table  for  street  paving  blocks  and  has  already  been  em- 
ployed for  mine  supports  and  brake  blocks. 


Laboratory  and   Practical  Experi- 
ments in  Preliminary  Treat- 
ment of  Sewage 

By   JAMES   H.   EDMONDSOX. 

Paper   icafi    July    10  at  annual   convention    of    the    Association    of 

Managers   of    Sewage    Disposal   Works. 

In  the  purification  of  a  towns  sewage  the  separation  of 
the  solids  from  the  liquid,  or,  as  it  is  usually  termed,  the 
preliminary  treatment  of  sewage,  is  an  important  factor  when 
considering  the  secondary  treatment — i.  e.,  the  filtration  of 
the  resulting  liquid  either  by  means  of  land  or  artificial 
filters. 

The  absolute  separation  of  the  solids  from  the  liquid  is  an 
ideal  which  is  not  economically  attained  in  practice,  but 
varying  degrees  ot  such  separation  can  be  obtained  by  vari- 
ous methods  of  treatment.  In  some  cases  the  sewage  is 
irimply  settled  in  tanks,  as,  for  example,  the  systems  known 
as  sedimentation  and  septic  treatments,  while  in  others 
chemicals  are  added  prior  to  the  settlement  to  aid  in  the 
separation.  The  choice  of  chemicals  when  considering 
chemical  precipitation  is  an  important  one,  and  the  experi- 
ments to  be  described  are  entirely  in  connection  with  this 
method  of  treatment,  although  some  of  the  derived  con- 
clusions are  applicable  to  all  methods  of  tank  treatment. 
Various  chemicals  have  been  tried  as  precipitants.  but  the 
most  successful  have  been  proved  to  be  lime  and  salts  of 
iron  and  aluminum,  used  either  separately  or  conjointly,  the 
choice  being  dependent  upon  the  character  of  the  sew-age 
treated,  together  with  the  price  of  materials  used  and  facil- 
ities for  transport. 

The  action  of  the  iron  and  aluminum  salts — usually  the 
sulphates — are  very  similar.  On  cominj;  in  contact  with  the 
sewage,  which  is  usually  alkaline,  the  hydrates  of  iron  and 
aluminum  are  formed,  and  in  settling  mechanically  aid  the 
separation  of  the  finer  particles  of  solid  matter:  they  are 
also  assumed  to  have  a  clotting  action  on  the  colloid  matter 
present. 

The  higher  the  degree  of  purification  obtained  by  the  pre- 
liminary treatment  the  less  area  of  land  or  cubical  capacity 
ol  filters  is  required,  and  in  considering  the  increased  cost 
due  to  the  addition  of  chemicals,  the  consequent  reduction 
in   capital  costs  must  receive  attention. 

Sewages  vary  very  greatly  in  character,  and  in  order  to 
find  which  is  the  best  and  most  economical  precipitant  to 
use  for  any  particular  sewage  it  is  important  for  each  works 
to  carry  out  its  own  experiments  and  analyses. 

The  Southall-Norwood  sewage  works,  ot  which  the  author 
was  manager  prior  to  his  present  appointment,  had  tor 
many  years  used  lime  and  sulphate  of  alumina  with  excel- 
lent results.  Ferric  sulphate,  however,  was  a  much  cheaper 
Iirodiict,  and  it  was  thought  desirable  to  determine  whether 
the  latter  could  not  be  substituted,  so  as  to  reduce  costs 
without  affecting  efficiency.  With  this  end  in  view,  samples 
of  the  various  precipitants,  together  with  quantities  ot  thej 
average  crude  sewage,  were  submitted  to  various  analysts,! 
who  carried  out  laboratory  tests  on  them,  and  in  nearly 
every  case  reported  in  favor  of  ferric  sulphate.  On  the 
working  scale  it  was  found  that  these  results  were  not  con- 
firmed, and  that  the  effluents  resulting  from  the  different 
stages  of  the  purification  were  not  up  to  the  standard  ot 
those  previously  obtained. 

On  the  author's  appointment  as  manager  and  chemist  to 
the  above  works,  he  was  asked  to  pay  particular  attention 
to  the  question  of  precipitants,  and  in  conjunction  with  the 
late  engineer  to  the  council — Mr.  Reginald  Brown,  M.  Inst. 
C.  E. — carried  out  working-scale  experiments,  the  results  of 
which  were  embodied  in  two  papers  presented  to  the  Society 
of  Engineers.* 

The  experiments  briefly  described  later,  with  the  average 
results  obtained,  are  a  "precis"  of  these  two  papers,  the  later 
experiments  being  the  outcome  of  the  comparison  of  such 
results  with  those  obtained   from  laboratory  experiments. 

In  order  to  make  the  results  comparable,  either  the  cost  or 
the  efficiency  must  be  reduced  to  a  standard,  and  as  the 
former  was  the  simpler,  the  basis  of  the  old  working  was 
adopted — viz.,  1.90  grains  per  gallon  aluminium  sulphate, 
plug  2.80  grains  per  gallon  lime,  calculated  on  the  dry-weather 
flow. 


•"Proceedings."  Sop.  Knc.  .March.  I'.tlS.  and  N*>vember,  1917. 
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The  quantity  of  ferric  sulphate  whicli  lould  be  added  for 
the  same  cost  was  then  determined,  iiiid  luund  to  be  4.0 
grains  per  gallon. 

Uoth  precipitants  were  analyzed,  and  tho  results  are  com- 
pared below: 

Fi-rrlc  Aluminum 

,    ,  ,  -uliiluit.  »uliitiute. 

■Nil  I.      'r,    wat.T 4  li;.  O.US 

t^«^  o*)  i:..i^  ii.si 

(Ke  O)    1    ... 

'  '   ■ H  03 

arhydrlde  (S.  Ui               ;;  ...  34  jn 

iJ    1 0  <i 

■  ■  ■  - a  witcr  (I'v  uirr.) svi^  t-j.yj 

In  valuing  a  precipitant  the  total  mixed  oxides  Is  taken 
represent  its  worth.  In  the  above  un;ilysfs  it  will  be  seen 
:t  the  ferric  sulphate  contains  l>..^'.i  p»T  cent  of  mixed 
ides,  as  against  14. S8  iier  cent  in  the  aluminum  salt.  The 
.ces  at  the  time  ot  the  experiments  were  4:is.  and  5)>s.  yd. 
!•  ton  respectively,  so  that  one  would  expect  ferric  »ul- 
i.ite  to  be  superior  unit  for  unit.  Irrespective  of  its  being 
'  heaper  product. 
I'he  experiments  undertaken   were:  — 

(1)  The  addition  of  ferric  sulphate  to  the  s.^wage  at  the 
rate  equivalent  to  4  grains  per  gallon,  calculated  on  the  dry- 
weather  flow. 

(2)  The  addition  of  2  grains  per  gallon  of  ferric  sulphate. 
IS  2  grains  per  gallon  of  lime,  calculated  on  the  dry-weather 
«'. 

.3)  The  addition  of  l.fi  grains  per  gallon  of  aluminium 
Iphate  and  2.S  grains  per  gallon  of  lime,  calculated  on  the 
>  weather  flow. 

For  the  purpose   of   the   trial   the   whole   works   was   con- 

rted  into  an  experimental  plant,  and  each  experiment  was 

:.   for  a  period  of   14  days.     Before  the  commencement  of 

•h  experiment  all  the  deposit  in  the  tanks  was  thoroughly 

L  leaned  out.     In  all  cases  the  chemicals  were  roughly  added 

in  proportion  to  the  strength  and  quantity  of  sewage  deliv- 

.rpd   at   the  works   each   hour,   and   recorded   such   as   aerial 

isance,   the   appearance   of  the   sewage  during   its   various 

,  .ocesses  of  purification,  the  ease  or  difficulty  of  dehydrating 

the   deposit    left   in    the   tanks   commonly    known    as   sludge. 

'he   appearance   of   the    surface   of    the    Alters    for   growths, 

iiding,  etc.     The  samples  were  taken  every  hour,  and  av- 

iged  for  the  24  hours  in  proportion  to  the  flow.     In  each 

the    three   experiments    eleven    full-analyses    were   under- 

ken.  the  average  of  the  results  being  given  in  Table  I. 

During  the  period  Experiment  1  was  being  undertaken  the 

I'L/ysical    conditions    of    the    sewage    were    noted    during    its 

various   processes   of   purification.     The   effluent   leaving   the 

precipitation    tanks   was   invariably  of  a   dark   color,  and.   If 

kept  stagnant   for  a  few  hours,   became  a  black,  putrescent 

'■  luid.  and  when  disturbed  evolved  the  disagreeable  odor  of 

:  phurettod   hydrogen.     A  very   noticeable   feature   was   the 

.  ided  red  covering  on  the  surface  of  the  percolating  filters 

.ring   rest,   which   assumed   a   greyish-black   color   when    in 

.•ration,   which   showed   that  a  large   quantity   of   the   iron 

d   been  carried   forward  in  the  tank   effluent,  as  chemical 

...lysis  confirmed. 

I'uring  the  period  of  Experiment  2,  the  physical  conditions 
re  somewhat  similar  to  those  stated  above  for  Experiment 
.■xcept   that  the  dark  color  of  the  tank  effluent  gradually 
-appeared  on  standing. 

There  was  a  marked  ditference  in  the  physical  conditions 

V.  hen    Experiment    .3    was    in    progress.       The     Improvement 

was  so  marked  that  the  superiority  of  these  chemicals  as  a 

'  ■  cipitant  really  needed  no  analysis  to  show   it.    The  smell 

the  works  was   reduced   to  a  minimum,  and  if  any  tank 


ettluent  was  left  stugnHnl  it  did  not  product-  septic  conditions 
<-o  easily. 

The  (liters  at  the  works  voided  considerable  quantities  of 
leechea,  which  were  usually  very  much  alive,  but  during  the 
time  ferric  sulphate  was  being  used  they  were  washed  out 
In  a  very  dazed  condition. 

Ad  tho  best  combination  of  chemiculs  were  those  contuiu- 
Inj,  lime,  further  experiments  were  conducted  ut  it  later 
period  with  the  use  of  lime  alone.  u!.lng  un  uuiouiit  which 
would  bring  the  coiit  per  million  gallonH  to  u  similar  figure 
as  those  already  undertaken  This  was  found  to  be  7.6 
grains  per  gallon  on  the  D.W.F. 

At  this  time  tho  strength  of  the  sewage  had  greatly  in- 
creosed  owing  to  a  certain  trade  waste.  The  waste,  which 
constituted  one-tenth  of  the  flow,  had  increased  In  streiigth 
to  ten  times  that  of  the  normal  dlscnarge.  the  impurities 
being  mainly  In  solution  and  unulTected  by  the  chemicals 
added.  Consequently,  In  carrying  out  this  further  experi- 
ment, one  of  the  tests  already  described  had  to  bo  again 
ui<dertaken  so  that  errors  In  comparison  could  be  reduced 
to  a  minimum. 

The  experiments  undertaken   were:  — 

111  The  addition  of  l.'i  grains  per  gallon  u(  aluminium 
sulphate  plus  2.8  grains  per  gallon  lime,  calculated  on  the 
dry-weather    flow. 

(21  The  addition  of  7.6  grains  per  gallon  of  lime,  cal- 
culated on  the  dry-weather  flow. 

The  tests  were  carried  out  for  a  similar  period  to  those 
already  described,  with  exactly  the  sau'e  conditions,  etc. 

The  results  of  the  experiments  Just  described  settled  the 
riipstion  of  which  was  the  best  preripltani  for  the  sewage 
under  examination.  Uy  considering  the  percentage  purifica- 
tion obtained  by  tank  treatment  as  meusurod  by  the  tollow- 
ing  tests— 

1      Four  hours'  oxygen  absorption  test; 

2.  Albuminoid  ammonia  test: 

3.  Colloidal  matter  test; 

4.  Suspended  solids, 

tabulated     below,    the    aluminium    sulphate     and     lime     as 
formerly  used  easily  takes  the  premier  place:  — 

FIRST  EXI-KKl.MK.NTS. 

4  hnurs'  Col- 

oxvKi-n  .VD.uinlnoUI  lolilnl 

.'itiHorp-    atnitiunlii    innttiT    Suspended 

tlon  li  St.        t.st  ti-M.  hoIIiIn. 

Ferric  sulphate  alone   42.B  26. ci  l.vn  KO.i". 

FiTrlr   and   lime    43.:'  37.7  111,3  SO.O 

-Vl'jmln'Jm  sulph.ltc  and   Ilmo..   57.:;  4S.4  40.1  M.2 

SKCOND  i-ixri.:rii.MF:NTS. 

I.lm..   .ilcne    35.2  33.S  J3.5  Gfi.5 

AluniinlUMi  KUlphnto  nnd  lime..  49.S  {3.0  27.7  71.6 

The  results  obtained  by  the  aluminium  sulphate  and  lime 
in  the  second  experiment  do  not  show  such  marked  differ- 
ences as  those  In  the  first.  This  is  accounted  for  by  thp 
trade  waste  mentioned,  which  developed  acid  fermentation 
before  reaching  the  works,  the  sewage  Invariably  showing 
an  acid  n-actUm.  and  the  fermentation  proceeded  when  pass- 
ing through  the  tanks.  Hence  the  Increased  amount  of  sus- 
pended solids,  with  correspondingly  poor  results  in  the  other 
tests. 

The  colloidal  matter  lest  is  described  by  Fowler,  Evans, 
nnd  Oddle.  In  a  communication  to  the  Society  of  Chemical 
Industry.  March,  I'-iOS,  and  is  an  excellent  test  when  carry- 
ing out  experiments  on  the  preliminary  treatment  of  sewage. 

Comparison  of  Results  With  Those  Obtained  by  Other 
Laboratory  Experiments. —  The  results  obtained  from  the  ex- 
periments Just  described — viz..  (1)  aluminium  sulphate  and 
lime.  (2»  ferric  sulphate— are  entirely  opposite  to  the  find- 
ings  of   similar   experiments   carried    out   In    the   laboratory. 


ABI.t:    I— Ki:SLL,T.S    EXPRESSED    IN    PART.S    PER    100,000. 


Exp.   1. 
Adding     4.0    grains 
per  gallon  of  ferric 
r— —    sulphate . 


'  jimonlacal  nitrosen  3.22 

.Vlbumlnoid    nitrogen    ".lo 

Nitrous  nitrocen    

Nitric  nitrogen    

4   hours'   oxypen  absorption  test...    ""  "' 

Hue  to  su.«p.^nded    solids    ''^1 

Due  to  colloids    "■^'^ 

Due  to  ci->st.-illoids    '.'0 

Suspi  nded   solids   ^  ••«  i 

Chlorides  i  in  terms  of  CI) 33.0 
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.lo     pill" 
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I  .(. 

21.0 
S2.4 


S.S7 

.18 


1    bl 
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T> 


IS 
Sl.t 
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of 
.m- 

lli..      I'Mjv     .     nryi.     of 

.—lime  p«r  mtllon— v 


4.2S 


OSH       4.BT 


2S1 
S4.7 


l' 


.05 
1  89 
1  Gt 

22 

12.: 


.0(S 


1.7 
20.9 


l'ori:«-ntaKe    of 
<f*nlrulnt<'d    on    < 


Tank    rlllui'nt 


u3i 


liurlllcation. 
rud.-    sewage.) 

Filter  cfnuent. 


«=     SI'S  C     aw       i 
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42.6 
16.6 
80.6 
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48.4 
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'!»V.2 


X2.1        iC..' 
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The  experiments  were  carried  out  in  tall  glass  cylinders,  the  It    was    found,    on    t'uitluM-    w;itiluu,u    the    progress    of    the 

amount    of   chemicals    being    added    in   a    liquid    form.      The  sewage   through   the   tanks,   that    on   its   entry   into   the   first 

samples  were  well  mixed,  and  allowed  to  stand  tour  hours.  tank   it    was   met    with   a  deep   baffle   board,   which  extended 

at  the  end  of  which  time  the  supernatant  liquid  was  syphoned  from   6  in.  above  the  surface  of  the  liquid  to   within   IS  in. 

o£f.      The    following    shows    the    analysis    of    such    decanted  of  the  bottom  of  the  tank.     It  then  passed  down  the  narrow 

liquids,    which    are    concordant    with    those    undertaken    by  channel  already  referred  to  into  the  succeeding  tanks,  where 

analysts  prior  to  the  above   investigations:—  it  met  with  a  similar  obstruction.     As  the  tanks  were  worked 

Si'tlli'd  for  four  hours  with  •"   series,    the   accunuilation   of   sludge    in   the   first   two   was 

Crude       l^lmc  and        Ferric  far  greater  than  that  in  the  latter  two.  and  consequentlv  the 

Four  hours-  oxygen  absorption  test.'^'efl'"'    '"""s.lo'-    """I^Ue''  sewage,  in  forcing  its  way  under  the  baffle  boards,  especially 

Per  com  puriticaiioii   oOS               a3.0  into  No.   1   tank,  would  greatly  disturb  the  deix)sit,  some  of 

'^?vri".n\''pur\hl.4't?on' ;.'.■."  .".".■.".■.■  .■.".'.".■  .■■'■''.             -is'o*             57"i"  which   would   become   mixed   with   the   fresh   sewage.     AgaiA, 

Su.s;n-ndtcl   sollils 21.5               3.1               2.0  the  fluctuation   of  the  flow   will   have   a   similar  effect,  espe- 

y'er  c-nt  j.urltication  90.2               90.7  ^^,^^^1,^  ^^.^^^^  ^^^  ^^^^,  j^  .^^  j^^  greatest,  in  all  the  tanks.     It  is 

By  comparison  of  the  percentage  purification  obtained,   it  therefore    quite    reasonable    to    assume    that    the    sewage    Is 

would    appear    that    ferric    sulphate    is    superior,   though    the  considerably  brought  into  intimate  contact   with  the  already 

difference  is   not   so  marked   as   in   the  practical-scale  experi-  settled  sludgo.  and  a  laboratory  experiment   was  undertaken 

ments    in    which    the   aluminium    sulphate    proved    to    be   su-  ,,,  ascertain  what  effect  this  contact  had  on  the  settlement. 

perior.     It  is  of  the  utmost   importance  to  note  that  here  we  i„    ^^^    ^rst    place,    sludge    was    accumulated    by    precipi- 

have   a  case  of   working-scale   experiments   refuting   and   re-  tating    similar    sewage    with    the    two    classes    of    chemicals 

versing    results    obtained    by    small-scale    laboratory    experi-  under  discussion.     The  experiment  was  then  proceeded  with 

ments.    The  results  obtained  are  tabulated  together  below:—  ^^    follows:— The    sample    of    sewage    was    placed    in    glass 

L.liiie  and  .ilumliiium  cylinders  as  before,  along  with  the  solution  of  the  chemicals, 

'lea*!''"" 'oxpr**-       Labo^aton^^Vorking.  Labor'liory""working.  and    with    a    further    small    addition    of    precipitated    sludge. 

Four  hours    oxy.  ab.»n 50.S              57.2              53.0              42.6  The  sludge  added  to  the  cylinder  containing  the   ferric  sul- 

i^ispl^ide-i"' solids ■;:;.■  :.■.■.';  tH             Hi             II' -,              Hi  !''>»' e   precipitation    was    itself   previously    precipitated    with 
'        ,„  ,^'        ..     j\i.   .   •     ..                „i.  1!.,  „  „„A  »i..»,i„:„,„  the    same    chemical,    which     was     also    the    case     with     the 
It  will  be  noticed  that  in  the  case  of  lime  and  alummium  ...             ,   i    .          i   ,■            »..             .i         ■  ,       .% 
'  ,           ,              ,  .              ,                •      „,       !,„„,   „     ii„i,,    i,„  a  uminium  sulphate  and  lime.     After  gently  mixing  the  con- 
sulphate    tne   working   scale   experiments   show   a   slight    ini-  ...           ,.    ,                      ,        ,                     -i      .       .      i    « 

.,                 J     .1    ■      .V,      I  .K„,..,»„-..     K„,    ;„  tents,   the   cylinders   were   placed   on   one   side   to   stand   for 

provement    over   those   conducted   in   the    laboratory,    but   in  •                 ,         »v,                    .     .    i-      ■  i                   ,         i     » 

V                 ,  .      •         1   .,   ,     ...                     „ „„   ,-„   „   .„.,,i,„H  tour  hours,   when   the  supernatant    liquid   was   syphoned  off. 

the  case  of  ferric  su  phate  the  reverse  occurs  in  a  marked  •          ...    .,      ..  ,,                      ,, 

r  jj,.jjj  analyzed   with  the  following  results: 
manner. 

It  is  obvious  that  large-scale  experiments  are  never  strictly  ALUMINIUM  SULPHATE  and^lime  PRECIPITATION. 

comparable   to   laboratory   experiments,   owing   to   the   impos-  °  xygen'^^  Albuminoid 

sibility    of    exactly    reproducing    all    the    conditions    of    the  absorp-        ammonia       Suspended 

experiment;    but,  after  all,  these  are  subsidiary  to  the  main  ^^f^^,.  four  hours'  settlement....  """.sr''           ^%'             ''°2^^' 

conditions,  and   one   would   expect  to   get   results   which  are  \Vitn   2  p.c.   aeU'ition  of  shulge 

comparative    and    not    absolutely    divergent.      In    this    case.  lowed  to  st"\Td' foul*  hmfrs  .'.'';        3.fi2                 .35                 2.6 

therefore,   one    must   seek   for   a   condition    existing   in    the  kkhric  .sulphatio  precipitation. 

working-scale  experiments  which  apparently  affects  one  pre-  Aftpr  four  hours'  settlement    . .        3.51                 .32                 2.0 

,             ,            J    ,.                   »      .            .1.         »i.  With    2    p.c.    addition    of   sludge 

cipitant  adversely  and  has  no  effect  on  the  others.  (96    p  c.     moisture)     and    al- 

The   tanks  used   in  the  experiments  were   four  in  number  ^^J^  "t^^^l^^^^.n^  MACCI^SPIEi:"  Wagk' 

and  worked  in  series.     The  sewage,  on.  coming  out  of  Tank  precipitated  with  alum.  sul.  and 

No     1,    passed    down    a   narrow    channel    the    length    of    the  lime,   plus   2   p.c.   addition   of 

.      .               ■    .      »T       o          J       -  —  -I      1       •    .       M          ■>      .»  1  sludge    and    allowed    to    stand 

lank  and   thence  into  No.  2.  and   similarly  into  Nos.   3   and  f^ur  hours   4.56  .745  3.S 

4      In    this    wav    the   sewage   was   agitated   alternately   with  Precipitated  witli  ferric  sul.  plus 

.    ,         .'.               ^jAi.-j                *                   -  2    p.c.   addition    of   sludge    and 

periods  of  comparative  rest,  and,  as  this  does  not  occur  in  .iiiowed  to  stand  four  hours..        6.12                 .96                 7.4 

any  of  the  laboratory  experiments,  it  suggested  to  the  author  ,j,^^  experiment,   therefore,  tends   to  solve  the   problem  by 

that   the  agitation   in   the   carriers   might   possibly   have   the  ap„o„„,.ating    that    the    disturbance    of   the    sludge    has    an 

effect  of  again  emulsifying  some  of  the  hnely-divided  solids.  iniii,,ito,.j.  gft-gct  upon  the  settlement  rest-Its  when  using  ferric 

In   consequence,   a    laboratory    experiment    was    arranged    to  ^mpUate   as   the   precipitant,   but   up   to   a   certain    point   has 

imitate  these  conditions.     The  sewage  and  precipitant,  after  j^jg   ^^^^^  ^^p^,,   j,,^   ^,,„„ini„„,   sulphate   and   lime   precipl- 

telng  mixed,  were  allowed  to  stand  for  one  hour,  the  super-  ^.^^-^^^      ^    ^^^.^    „„,    previously    mentioned    when    describing^ 

natant  liquid  was  syphoned  off.  shaken,  and  allowed  to  stand  „^,    practical  experiments  was  the  character  of  the  resulting 

for  a  further  period  of  one  hour.     The  process  was  repeated  ^,^,j,gg   f,.^^^   ^^^^^   experiment.     The   sludge   from   the   ferrl9 

twice  more,  and  the  final  effluent  examined,  the  results  being  gu,p„ate  precipitation  was  a  dense  black  colloidal  substanceM 

tabulated  below.  ^^^   j^   ^^..j^.    impossible   to  dehydrate   same   in    filter   presses" 

Lime  and  aluminmm  ...                 ,  ,...            e    ti,                      *.       e             ,■      i-                 » 

3ulph.                      Ferric  sulphate.  With    an    addition    of    1%    per    cent    of    caustic    lime,    and    a 

After                                After  pressure  of  100  lb.  to  the  sq.  in.     The  sludge  resulting  from 

Precipitant.        '^'i^^' ^o^'' drscHred"''^Vn\^  fo^'' descrll"."'  the   aluminium   sulphate   and   lime   precipitation   was   greyish 

Treatment  received.      four  hours,      above.      four  hours,      above.  in  color  and  produced  a  stiff  cake  when  pressed. 

Ai'bu^n'Jnoldn'u^g^n'":;:::':"^              ^fvs            '-.si              'fss  If    one    considers    nie    experiment    just    described    in    con- 

Suspended  solids   2.4               2.8               2.2               3.0  junction    with    the    physical    conditions    existing    during    the 

The   results    show    that,    while   the   shaking   has    to    some  time  ferric  sulphate  was  added  when  carrying  out  the  prac-  m 

extent  a  deterrent  effect,  this  ^ect  is  mutual  to  both  pre-  tical   experiments— viz.,   the   color   of   the   tank   effluent   with    ■ 

cipitants,  and  therefore  it  would  not  appear  to  be  the  cause  its  distinct  color  of  sulphuretted  hydrogen,  the  greyish-black 

of  the  divergence  noticed  in  the  large-scale  experiments.  covering    of    the    filters    when    working,    which    assumed    a 

RESULTS   EXPRESSED   IN   PARTS   PER   100.000. 

Adding  7.6  Adding   1.90  grs.   of  -sul-             Percentage  of  purification  (cal- 

grains  per  gal.  phatc  of  alumina.  2.S                     culated   on   crude    sewage), 

of  lime.  grs.  of  lime  per  gal.                     Tank  edl.                 Filter  cffl. 

E  S 

«              c                ?  ?                c                 c                           «.£                              .- S 

—  "          vS             '-£  — 5f            ^e'"              h*           vu             o—              ««             °~ 

^l          «e            ==  ^t             «E            =E         -S*            ==            .1°            =  = 

Amn    .iil.nr.Tl    nUrogen    2.4S             2.25               .17  2.96             2.88               .105            .... 

Alb-          trogSn .................::.::::      .57       .38       .12  .71       .405      .105      33.3      43.0      78.9      8B.2 

Nit.  -n    .03  .055  

v-iiti  1.79  2.11  

\^^r<^     ,\                      'r.tion  test  S.43             5.46               .91  8.86             4.45               .97              35.2             49.8             89.2            89.0 

Due  tr.                         s-ollds  2.46             ....             ....  2.54             ....             .••■               •  •  •  ■             ■■■;, 

Due  to                        1.96             1.60             ....  2.20             1.59             ....               25.5             2i.( 

T>ue  to   I  1  •     l.'ill'  idF    4.01  11.12  

Suspended    solids 18.9               5.5               5.9  22.4               4.8               4.1                70.4             78.6             68.8            81.7 

Chlorides   (In   terms  of  CI.) 20.6             21.2            19.5  20.7             17.9            18.1                     ....             ....             .:.. 

(30) 
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rusty  color  when  resting,  and  the  condiiiua  o(  the  resulting 
sludge  just  referred  to — one  can  safely  conclude  that  the 
principal  trouble  and  failure  of  the  ferric  sulphate  was  main- 
ly due  to  the  resulting  tanli  effluent  and  sludge  containing  an 
excessive  quantity  of  Iron  sulphide. 

Immediately  the  ferric  sulphate  is  added  to  the  incoming 
Newage  it  is  converted  into  ferric  hydrate  by  the  alkalinity 
of   the   sewage,   and    is   thus    in   a    most    available    form    for 
reacting   with    sulphuretted   hydrogen,   and    being    intimately 
mLxed    with    the    sludge    when    settled    is    ever    available    for 
reactlug  with  the  sulphides  and  sulphuretted   hydrogen,  pro- 
duced   from   the   decomposition   of   the   sludge,   forming   iron 
•Iphide, 
As  already  stated,  the  Incoming  sewage  is  forced  by  means 
ot  the  baflBe  boards  to  a  depth  in  the  tanks,  where  it  greatly 
disturbs    the    already    settled    sludge,    and    will    carry    Into 
ispension   or  pseudo  solution  any  iron  sulphide  the  sludge 
ly    contain    owing    to    It    existing    in    a    very    Hne    state    of 
division.     Except  for  the  oxygen  absorbed  test,  iron  sulphide 
will  have  little  effect  upon  the  chemical  analysis,  and  conse- 
■  ntly  the  poor  results  shown,  especially  by  the  albuminoid 
monia  lest  and  suspended  solids,  is  probalily  due  to  flnely 
ided    organic    solids    being   carried    into   suspensions    and 
udo  solution  by  the  Iron  sulphide. 

\n  experiment  was  undertaken  to  ascertain  the  inhibitory 

■  -ct    of    iron    sulphide    to    efficient    settlement.      Measured 

iniities  of  sewage  were  placed  In  two  glass  cylinders  and 

i-ralns   per  gallon   of  ferric   sulphate   added   to   each,   plus 

;ier  cent  of  (96  per  cent  moisture)  ordinary  settled  sludge 

Aen  from  the  works.    They  were  both  shapen.  and  into  one 

was    placed    a    small    quantity    of    iron    sulphide    in    pseudo 

solution.     The  two  cylinders  were  allowed  to  stand  the  usual 

four  hours  and  then  siphoned  off,  with  the  following  results: 

Albuinlnotd  nItroKen. 

indi-r  ccntalnlnu   Weak  sewage.  Slroni;  newagc. 

I  I   Ferric  sulphate  plus  2  p.c.  sludge  .41  .635 

.'I   Fen-le  sulphate  plus  2  p.c.  sludge 

and   F.  S AS  074 

To  demonstrate  the  buoyancy  of  iron  sulphide,  a  column 
of  water,  12  in.  in  depth,  containing  iron  sulphide,  settled 
'•"is  than  %  In.  in  24  hours. 

In  the  absence  of  available  iron  the  sulphides  in  the  sewage 
iiiid  arising  from  decomposition  are  probably  fixed  by  the 
lime  salts  already  contained  in  the  sewage.  In  many  in- 
btances  lime  is  added  to  the  sewage  as  an  aid  to  precipita- 
tion, and  it  is  probably  due  to  its  absorbing  or  reacting  with 
the  sulphuretted  hydrogen  that  it  is  In  such  great  repute  as 
a  sewage  precipitant  rather  than  its  actual  precipitating 
value. 

It  might  be  of  Interest  to  mention  that  for  some  years  a 
cheaper  product  of  aluminium  sulphate  has  been  available, 
end  since  1914  this  chemical — containing  iron — has  been  uni- 
versally used  where  precipitation  is  in  vogue,  owing  to  the 
aluminium  sulphate  formerly  used  not  being  obtainable  for 
sewage  precipitation.  As  the  following  analysis  shows,  the 
mixed  oxides  in  the  cheaper  chemical  are  higher  than  those 
contained  in  the  better  quality  aluminium  sulphate,  and 
ccnsequently  as  precipitants  are  usually  valued  on  their  cost 
per  unit,  the  new  product  was  considered  far  better  value 
of  the  two: 

Ferric  Total 

oxiile.  Alumina,  oxldew. 

Aluminium  .'ulpbate  esod  prior  to  1914    n.»S         14.03         14.88 

The  cheaper  proHuet  of  aluminium  sulphate.  3.10         10.4*         15.56 

The  author  found,  however,  that  the  results  obtained  with 
the  cheaper  product  were  much  inferior  and  this  was  also 
the  experience  of  several  other  sewage  works  managers  and 
chemists  with  whom  the  matter  was  discussed.  It  was  soon 
observed  that  the  tank  effluent  was  not  fo  bright  as  formerly, 
liable  to  cause  aerial  nuisance,  and  also  that  the  resulting 
sludge  was  very  difficult  to  dehydrate.  It  will  probably  be 
found  on  most  of  these  works  that  baffle  boards  are  In  use, 
being  fixed  in  the  majority  of  tanks  for  the  express  purpose 
of  preventing  short  circuits  of  the  Incoming  sewage  and  so 
contriving  to  give  the  whole  of  the  sewage  its  full  period  of 
settlement. 

At  one  time  the  author  acted  as  chief  assistant  to  the 
manager  and  chemist  of  the  Bolton  Corporation  sewage 
■works,  where  chemical  precipitation  was  in  vogue.  The  pre- 
cipitants were  manufactured  on  the  works,  and  it  was  found 
when  using  equal  weights  of  a  precipitant  containing  only  12 
per  --.ent  of  mixed  oxides,  mostly  alumina,  as  good.  It  not 
better,    results    were    obtained    than    when    using    one    con- 


taining IS  per  cent  of  mixed  oxides  (12  per  cent  being  ferric 
oxide  and  6  per  cent  alumina),  uotwlthstunding  that,  when 
considering  units,  the  latter  precipitant  represented  50  per 
cent  greater  precipitating  value  than   the  former. 

Concludona  and  DIseustlont  From  the  Experitnenti  and 
result*. —  (It  That,  while  laboratory  experiments  give  useful 
Information  as  to  the  value  of  various  chemicals  on  a  par- 
ticular sewage,  they  do  not  necessarily  represent  working- 
scale  results. 

(2)  That,  In  considering  chemical  precipitation,  the  design 
of  the  settling  tanks  Is  <|ulte  as  important  u  factor  as  the 
nature  and  class  of  sewage  to  be  treated. 

(3)  Ttjat  sludge  disturbance  in  inhibitory  to  efficient  set- 
tlement, and  fatal  when  Iron  salts  are  used  as  the  precipi- 
tant. 

(4)  That  even  small  quantities  of  irim  added  with  tho 
aluminium  sulphate  have  In  conjunction  with  sludge  disturb- 
ance an  adverse  effect  upon  settlement. 

In  tanks  which  give  tho  minimum  disiurbaiice  of  sludge, 
such  as  the  •'Travis"  tank,  splendid  results  are  stated  to  bo 
obtained.  The  following  results,  obtained  with  such  a  tank 
at  Norwich,  were  submitted  by  Mr.  Roe>-hllng,  M.  Inst.  C.  K., 
to  the  discussion  on  the  former  part  of  this  paper  before  the 
Socieiy  of  Knglneers: 

lVrcentm;e  purincntlon. 

.Suspended    sollda   !•■-'.»  96.0 

('ulloldal  mnttur   3!i.R  69  0 

-Mbiiminold    nltroBen    7S.n  T.I.O 

()x>K«*n   ttlMiorlMHl    73.7  77.0 

It  Is  quite  reasonable  to  assume  that  Rimllar  results  would 
be  obtained  by  the  Imhoff  lank,  where,  owing  to  the  sludge 
I  eing  deposited  In  a  separate  compartment.  Its  disturbance 
Is  negligible.  The  high  cost  of  those  two  tanks  Invariably 
makes  their  adoption  prohibitive,  and  the  majority  of  tanks 
constructed  In  the  past  have  been  those  of  the  rectangular 
type.  With  this  design  It  is  necessary  to  devise  some  means 
of  preventing  short  circuits,  and  this  has  usually  been  accom- 
plished by  fixing  one  or  more  baffio  boards  across  the  tanks. 
As  previously  stated,  this  is  liable  to  cause  the  already 
settled  sludge  to  come  Into  Intimate  contact  with  the  Incom- 
ing sewage,  unless  the  tanks  are  constantly  cleaned  out  with 
a  regularity  seldom  possible  on  a  sewage  works. 

.•\n  alternative  method  of  baffling  the  sewage  which  would 
not  have  such  a  grave  disadvantage  is  therefore  desirable. 

As  the  result  of  careful  investigations  on  the  design  of 
settlement  tanks  In  general.  Mr.  Clifford.  A.  R.  C.  SC.  of 
Wolverhampton,  recommends  an  Inlet  arrangement  whereby 
the  energy  of  the  Incoming  flow  is  dissipated  by  the  produc- 
tion of  eddies  within  a  special  guard  chamber. 

Dr.  Ardern.  consulting  chemist  to  the  Manchester  Corpora- 
tion Rivers  Department,  has  had  such  inlets  placed  In  the 
settling  tanks  in  connection  with  the  activated  sludge  plant, 
i-nd.  notwithstanding  the  extremely  fiocculent  nature  of  the 
suspended  solids,  they  are  stated  to  give  excellent  results. 

(5)  That  the  formation  of  iron  sulphide  In  settling  tanks 
Is  liable  to  cause  many  difficulties  in  the  efficient  purification 
and  disposal  of  sewage. 

As  shown  by  the  experiments.  It  carries  flnely  divided 
organic  bodies  into  suspension,  gives  cause  for  aerial 
nuisance,  and  is  the  principal  cause  of  the  difficulty  in 
dehydrating  the  resulting  sludge. 

It  is  further  probably  poisonous  to  the  mass  of  life  In  bac- 
terial filters,  as  evidenced  by  the  filters  voiding  leeches  either 
dead  or  In  a  dazed  condition  when  using  ferric  sulphate  as 
the  precipitant. 

Dunbar,  in  his  admirable  book  on  sewage  treatment,  lays 
strong  emphasis  on  the  neglect  paid  to  the  sulphur  content 
of  sewage,  and  states  that  iron  sulphide  Is  more  difficult  to 
oxidize  on  the  filtration  area  than  organic  sulphur. 


Rubber  Pavement. — Although  there  are  places  in  I>indon 
and  elsewhere  where  rubber  has  been  used  as  a  road  surfacing 
material  over  small  areas.  It  has  hitherto  only  been  adopted 
for  the  purpose  of  deadening  the  sound  of  traffic  In  situa- 
tions where  quiet  Is  essential.  A  large  scale  experiment  with 
rubber  pavement  Is  now  being  made  by  the  Southwark  (Eng- 
land) Borough  Council,  according  to  The  Surveyor.  Half  only 
ol  the  road  is  being  surfaced  with  rubber,  so  as  to  afford  a 
comparison  In  efficiency.  The  new  material  is  being  laid  In 
fiat  Blabs  *«  of  an  Inch  in  thickness,  attached  to  steel  plates. 
from  which  project  broadl.v-flanged  studs,  which  are  gripped 
by  the  concrete  foundation. 
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Electrons  and  the  Engineer 

KdiliTial    in    The    Knfineer.    Ix>iuli)n.    June    U,    r.'^n. 

At  first  sight  it  wpuld  not  perhaps  appear  tliat  even  an  im- 
portant advance  in  our  knowledge  of  the  internal  structure 
of  the  atom  should  excite  anything  but  a  purely  academic 
interest  in  the  minds  of  engineers  and  of  practical  men  gen- 
erally. This  is  one  of  those  branches  of  "pure"  science  which 
the  ordinary  individual  regards  as  entirely  "beyond"  him;  he 
niny  echo  the  opinion  which  has  of  late  found  vigorous  ex- 
pression in  some  quarters,  that  such  research  is  "important," 
but  he  is  content  to  leave  it  to  a  small  band  of  enthusiastic 
workers  whom  he  is  inclined  to  regard  with  something  be- 
tween indifference  and  the  semi-contomptuous  tolerance  which 
he  accords  to  people  vvho  are  not  "practical."  Yet  no  one 
gifted  with  even  a  small  share  of  insight  could  have  listened 
to  Sir  Ernest  Rutherford's  "Bakerian  Lecture"  at  the  Royal 
Society  without  realizing  that  here  was  something  which  not 
only  fundamentally  affects  all  our  scientific  conceptions,  but 
also  something  which,  sooner  or  later — and  probably  sooner 
rather  than  later — is  bound  to  affect  our  practical  lives  and 
perhaps  to  alter  the  whole  aspect  of  human  life  and  activi- 
ties. 

It  is  true  that  the  epoch-making  events  which  have  just 
been  chronicled  have  occurred  only  within  the  narrow  walls 
of  a  vacuum  lube,  and  that  the  effects  have  been  confined 
to  a  few  atoms  whose  behavior  has  been  counted  one  by  one. 
It  is  much  too  scon  to  say  why  and  how  these  things  are  likely 
to  affect  the  practical  world  as  the  engineer  knows  it;  yet  we 
have  often  seen  how  the  most  abstruse  scientific  discovery 
brings  vast  results  in  its  train,  and  it  will  be  more  than  sur- 
prising if  a  similar  sequence  of  events  does  not  follow  in  the 
present  instance.  In  the  past  such  a  development  has  been 
slow,  because  only  few  scientific  workers  and  technical  work- 
ers were  in  the  field.  Today  there  are,  by  comparison,  huge 
numbers  of  such  workers,  and  progress  and  development  are 
likely  to  be  rapid.  Any  surmise  as  to  the  possible  direction 
which  such  development  may  take  can.  at  the  present  stage, 
be  nothing  more  than,  at  best,  intelligent  speculation.  A  sur- 
vey of  the  possibilities  involved  may,  none  the  less,  be  use- 
ful as  well  as  interesting. 

To  the  chemist  and  the  physicist  the  outstanding  feature  of 
.Sir  Bme=t  Rutherford's  recent  work  will  lie,  no  doubt,  in  the 
fact  that  he  has  demonstrated  that  the  transformation  of  one 
of  the  so-called  chemical  elements  into  another,  with  which 
we  have  hitherto  been  acquainted  only  in  the  case  of  the  few 
:ind  entirely  exceptional  bodies  which  possess  the  mysterious 
properties  of  radio-activity,  can  be  caused  to  occur  in  such 
ordinary  substances  as  nitrogen  and  oxygen.  When,  under 
suitable  conditions,  atoms  of  nitrogen  are  bombarded  by  the 
!;i'Kiparticles  shot  out  from  radium  or  its  emanations,  Ruth- 
•  I'll!  has  shown  that  atoms  of  hydrogen  make  their  appear- 
.iiM  L-,  while  a  new  kind  of  atom,  not  hitherto  met  with  in  quan- 
liiiij,  has  been  formed  by  the  similar  bombardment  o£  oxy- 
gen atoms. 

So  far  this  startling  series  of  transformations  has  only  been 
carried  out  on  an  ultra-microscopic  scale,  and  by  the  aid  of 
the  most  powerful  of  all  available  agencies — the  alpha-rays  of 
radium.  But  Rutherford's  discourse  made  it  quite  clear  that 
in  his  opinion  the  disintegration  of  the  lighter  kinds  of  atoms 
at  all  events  might  be  possible  by  other  more  widely  avail- 
ahlo  Trr-ans.  The  fundamental  fact  that  the  atoms  of  sub- 
it  in  themselves  radio-active  can  be  disintegrated  by 
■  lenns  has  been  established  very  fully  and  definitely. 
The  carrying  out  of  such  an  operation  on  any  large  scale  is, 
of  course,  quite  another  matter;  but  new  fundamental  facts 
extracted  from  the  secrets  of  nature  are  potent  things  with 
which  It  is  very  necessary  to  reckon. 

Let  us.  then,  examine  one  or  two  of  the  possible  bearings 
of  this  new  knowledge  on  the  work  of  the  engineer,  whose 
business  it  is  to  utilize  the  forces  of  Nature  for  the  benefit 
of  man.  We  have,  first  of  all.  the  demonstration  that  the  con- 
ception of  the  atom  as  a  nucleus  carrying  a  positive  electric 
charge,  surrounded  by  and  intimately  connected  with  a  group 
of  very  minute  "electrons."  is  substantially  correct,  for  it 
has  pointed  the  way  to  the  discovery  of  how  to  disintegrate 
old  atoms  and  to  build  up  new  ones.  But  this  conception  also 
serves  to  show  how  the  atoms,  particularly  when  built  up  into 
a  crystal,  are  linked  together— a  linking  which  we  ordinarily 
dismiss  with  the  vague  term  of  "cohesion." 

There  seems  little  doubt  that  the  active  agent  In  "cohesion" 
is  the  Intensely  minute  electron,  a  particle  which  bears  to 


the  atom  as  a  whole  something  of  the  same  order  of  relation 
which  the  planets  bear  to  the  solar  system.  Atoms,  when 
built  'ogether,  either  into  chemical  compounds  or  into  crys- 
tals, are  linked  together  by  their  electrons.  They  may  have, 
one  or  more  electrons  in  common,  or  the  electrons  belonging 
to  one  atom  may  fit  into  vacancies  existing  in  the  electron 
.<;ystem  of  a  neighboring  atom.  Now  there  is  no  property  ot 
matter  which  is  of  more  fundamental  importance  to  the  en- 
.gineer  than  this  property  of  "cohesion"— the  hardness  of  the 
diamond,  the  strength  of  tempered  steel,  or  the  softness  and 
ductility  of  copper  alike  depend  upon  this  property  of  mat- 
ter. Given  a  deeper  and  truer  insight  into  the  inner  mechan- 
ism of  cohesion,  such  as  this  new  research  appears  to  offer, 
and  we  at  once  widen  the  possibilities  of  the  materials  avail- 
able to  us. 

With  regard  to  metals,  for  instance,  modern  metallurgy  has 
given  us  immensely  improved  steels  and  alloys,  but  only  the 
most  proximate  explanations  of  why  one  particular  form  oC 
matter  is  so  much  superior  to  others.  Given  the  key  to  the 
true  inwardness  of  cohesive  forces,  it  is  not  too  much  to 
say  that  we  might  well  look  forward  to  an  era  ot  engineering 
materials  which  should  surpass  the  achievements  of  the  pres- 
ent era  of  "alloy  steels"  as  much  as  the  iron  age  surpassed 
the  bronze  age.  We  are  not  yet  upon  the  road  to  that  era, 
but  the  first  finger-post  leading  to  that  road  has  just  been 
shown  to  us. 

From  another  point  ot  view  these  recent  advances  in  our 
knowledge  of  atomic  structure  and  transformation  are,  if  pos- 
sible, of  still  greater  interest.  The  enormous  store  of  eneii^y 
which  lies  within  the  structure  of  the  atoms  themselves  Ims 
come  to  our  notice  from  observations  on  radium  and  on  the 
heat  which  it  steadily  generates  as  a  result  of  its  spontaneous 
disintegration.  The  lively  imagination  ot  Mr.  H.  G.  Wells  has 
I'amiliari/ed  us  with  the  idea  that  some  day  it  may  be  possible 
to  utilize  this  internal  energy  ot  the  atom  for  destructive 
purposes  by  releasing  it  at  will,  and  he  has  painted  us  a  lurid 
picture  of  the  destruction  wrought  by  such  "atomic  bombs." 
•  More  peaceful  speculation  has  suggested  that  in  this  great 
store  of  energy  we  shall  ultimately  find  an  inexhaustible 
source  oi  power,  not  only  solving  the  problem  of  the  exhaus- 
tion of  coal  and  oil,  but  tor  ever  relieving  the  human  race 
from  the  burden  of  physical  toil.  Those  were  mere  specula- 
lion  until  it  could  be  shown  that  the  stores  of  atomic  energy 
could  be  released  by  human  manipulation;  but  now  Sir  Er- 
nest Rutherford  has  shown  that  at  least,  ordinary  atoms  can 
be  caused  to  undergo  disintegration  by  external  agencies,  and 
we  are  one  tremendous  step  nearer  the  realization,  not  per- 
haps of  those  particular  dreams,  but  ot  a  new  world  in  which 
we  shall  possess  a  degree  ot  control  over  matter  and  energy 
so  much  greater  than  that  which  we  possess  today  that  it  is 
difl\cult  to  foresee  the  consequences. 

In  his  delicate  experiments,  Rutherford  does  not  speak  of 
having  met  with  any  manifestations  ot  the  release  of  large 
amounts  ot  energy  as  the  result  ot  atomic  disruption,  but  his 
experiments  were  not  directed  to  that  end.  Even  it,  in  the 
particular  cases  which  he  has  studied,  there  is  no  great  gain 
of  energy,  it  does  not  by  any  means  follow  that  such  a  result 
may  not  occur  when  the  path  he  has  opened  up  is  further 
explored.  It  may  be.  indeed,  that  we  shall  not  find  the  atomic 
energy  making  itself  manifest  in  violent  explosions  or  in- 
candescence, but  in  quite  a  different  way.  In  the  more  specu- 
lative part  of  his  lecture  Rutherford  suggested — in  a  perfectly 
calm  and  breezy  manner — the  probability  that  atoms  ot  either 
oxygen  or  nitrogen  might  be  broken  up  in  such  a  way  as  to 
lead  to  the  formation  of  atoms  of  carbon.  Should  such  an 
amazing  transformation  ever  become  realizable  on  a  large 
scale  a  supply  ot  power  of  unlimited  extent  would  at  once 
become  available.  We  can,  of  course,  effect  a  somewhat  simi- 
lar change— of  a  much  more  conventional  nature  however — 
by  the  decomposition  of  carbon  dioxide  into  carbon  and  oxy- 
gen, but  there  the  obstacle  lies  in  the  fact  that  the  power  or 
energy  required  to  effect  the  separation  is  greater  than  that 
which  cnuld  be  again  obtained  by  burning  the  resulting  car- 
bon. It  is,  ot  course,  possible  that  in  the  atomic  disintegra- 
tion also  energy  will  be  absorbed,  and  that  therefore,  from  the 
point  ot  view  ot  obtaining  power,  the  process  may  not  "pay." 
On  the  other  hand,  the  carbon  atom  is  lighter  than  that  of 
nitrogen  or  oxygen,  and  in  the  case  of  radio-active  bodies  at 
all  events  we  know  that  the  breaking  up  of  a  heavier  atom 
into  lighter  ones  is  accompanied  by  a  release  ot  energy  and 
not  by  absorption. 

We  may  therefore  well  hope  that  when  Sir  Ernest  Ruther- 
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ford,  or  other  enthueiasis  rolloning  up  the  path  which  he  has 
[lointo'l  out,  a;  l:ist  furnish  us  with  the  key  to  the  inner  mys- 
teries of  atomic  disintegration,  we  ;hall  tf  furnished  with  the 
means  not  only  of  producing  at  will  any  desired  Itind  of  mat 
ter.  but  also— directly  or  indirectly  — with  a  vast  supply  of 
energy  or  power  for  moulding  it  to  our  needs.  These  are,  of 
course,  for  the  moment  nothing  more  than  dreams  of  future 
possibilities;  but  the  definite  facts  wliicli  Rutherford  put  be 
fore  Ihi  Royal  Society  tend  to  make  Uiat  future  much  less 
hazy  and  distant,  and  those  dreams  much  less  unreal  than 
th>»y  might  have  appeared  even  twci  years  aco. 

Causes  of  Corrugations  or  Waves 
in  Asphalt  iMacadani 

A  correspondent  In  the  July  22  Issue  of  Municipal  Engineer- 
I'lg  summarizes  the  causes  of  daviness  In  asphalt  macadam 
follows: 
■■(II  Improper  laying  of  the  material  with  workmen  of  In- 
illiclent  experience,  for  the  material  should  be  laid  at  a 
\en  temperature.  If  it  is  allowed  to  fall  below  a  minimum 
luperature,  the  material  will  come  out  in  a  lumpy  state  from 

•  vans  delivering  it  on  the  road.  (2i  The  Iron  rakes  for 
'.  ellug  out  the  material  are  not  made  sulUclently  hot  to 
iietrate  Into  the  asphalt,  the  consequences  being  that  the 
king  out  of  the  lumps  is  not  effected.     They  are  scratched 

—r   only,   and   corrugations    result.     (3)   Improper   types   of 

ilers  used  for  rolling  asphalt  macadams  are.  In  my  opinion. 

■I'lther  cause  of  corrugations.     That  this  Is  so,  I  have  proved 

hen  laying  asphalt  macadam  into  two  adjacent   roads  with 

;.\o  different   types  of  rollers,  viz..  one  of  the   Knglish  type. 

where  the  engine  Is  built  above  the  level  of  the  wheel  axles; 

••  l:ile  the  other  was  of  the  American   type  of  rollr,   with   the 

sine  below  the  level  of  the  axles,  and  so  low  Indeed  that  it 

only  about  .S  in.  clear  of  the  ground.     Much  superior  results 

•  re  obtained  with  the  latter  roller,  although  the  conditions 
I..-  regards  the  composition  and  the  heating  of  the  material, 
etc..  were  similar.  The  presence  of  corrugations  in  the  for- 
mer and  their  absence  in  the  latter  were  very  perceptible. 
(4)  Another  cause  of  troubles  arises  from  excessive  thickness 
of  the  material,  producing  unequal  compression.  The  stand- 
ard thickness  of  3^  in.  in  two-coat  work  should  not  be  ex- 
ceeded. (5)  The  improper  bonding  of  the  upper  and  lower 
coats  is  another  cause  leading  to  the  formation  of  corruga- 
tions. If  the  lower  or  under  coat  is  of  too  coarse  material, 
then  the  upper  or  carpet  coat  material  Is  driven  into  it.  The 
proper  gauging  of  the  materials  of  the  two  coats  is  most  im- 
portant, and  especially,  too.  Is  the  combination  of  the  gauges 
of  sands  in  the  upper  or  carpet  coat." 


l>?ttfr   '11    the    Auk.    12    issue   of   Thr    Munli-ipal    EnKlneerlnp. 

The  various  suggestions  made  in  the  letter  in  your  July  22 
issue  with  regard  to  the  cause  of  corrugations  are  undoubtedly 
correct. 

In  the  writer's  experience,  however,  one  of  the  most  Impor- 
tant factors  in  wave-reduction  is  a  careful  consideration  of 
the  aggregate. 

It  should  first  be  recognized  that  .whether  the  aggregate  Is 
a  granite,  or  the  generally-used  sand,  the  particles  are  Im- 
pervious, and  they  merely  become  coated  with  bitumen,  which 
fills  the  Intervening  spaces,  no  matter  how  minute. 

.\ow.  sands  may  be  divided  into  three  classes  angular, 
sub-angular,  and  round,  and  it  would  follow  that  If  the  sand 
used  is  round,  the  particles  have  an  increased  tendency  to 
roll,  and  are  quickly  affected  by  the  run  of  the  wheels. 

The  sands  differ  considerably.  In  some  Instances  there  is 
angularity  with  no  rounding:  In  others,  mainly  sub-angular- 
ity; and  in  not  a  few  the  particles  range  from  sub-angular 
to  round. 

From  continuous  observation  of  different  classes  of  work, 
both  during  construction  and  subijequent  behavior  under  traf- 
fic, the  writer  has  concluded  that  in  many  cases  the  principal 
reason  for  the  difference  between  one  class  of  work  which  is 
found  to  be  of  general  excellence,  and  that  of  another  class 
which  waves,  although  the  conduct  of  the  work  has  been 
practically  equal  in  skill  and  attention.  Is  due  to  this  differ- 
ing character  of  the  aggregate. 

Material  of  a  porous  nature  and  anguNir  and  possessing  a 
roughened  surface  gives,  with  a  matrix,  a  high  power  of  re- 
sistance to  the  wheel,  due  regard  with  the  use  of  such  mate- 
rial being  had  to  careful  grading  to  th^  obtaining  of  a  close 
and  stable  texture. 


I'lu  IVofessionalManami  Industrial 
Unrest 

By  HORAt-'K  W  l„-\.\c;nON, 
From  Tlif  .Siir^>.M>r  l.<>iiit<>ii  .\iik.  c.  IUJu. 
Onf  of  the  createsi  probk-ms  perplexing  the  world  today 
IS  thai  of  industrial  unrest;  undi-riieath  almost  all  other  dif- 
Ilcullies  and  problems  there  is  this  urgent,  impi'rutlve  ques- 
tion. How  can  the  whole  of  those  people  who  labor,  whatever 
their  status,  lie  brought  Into  closer  liuuii.  Inl»  more  har- 
monious relationship?  I  (Irmly  belii'vi-  that  tuilay  the  pro- 
fessional man  Is  called  upon  to  exerclne  his  undoubted  iu- 
Ituv'nce  In  the  solution  of  this,  at  present,  bafllliiK  problem; 
««•  are,  by  reason  of  I  hi-  nature  of  our  work,  brought  into 
closer  contact  with  the  people,  iheir  alms,  desires,  and  livoa, 
than  almost  any  other  section  of  (he  educated  classes.  More- 
over, experience  has  taught  some  of  us  that  the  operatives 
would  welcome  the  advice,  encouraKeineni  and  cooperation 
we  might  give. 

In  order  that  we  may  be  of  real  service  In  this  matter  It  Is 
essential  that  we  should  seek  to  enter  to  a  far  greater  extent 
Iban  hitherto  Into  Ihe  councils  of  the  building  and  enKine<>r- 
trailes.  I  am  aware  there  are  many  objections  that  may  be 
raised  to  what  might  be  termed  our  interference;  at  Ihe  same 
time  there  are  a  far  greater  number  of  reasons  to  be  advanced 
In  suiiport  of  some  action  on  our  part.  That  Ihere  will  bo 
dilllciiltles  goes  without  saying.  These  will  be  chlelly  met  by 
the  man  in  private  practice,  but  after  all  is  said,  the  nrchllcct 
and  the  engineer  are  the  chlel  workmen.  True,  theirs  Is 
the  creation,  theirs  the  inception,  but  theirs  also  Is  the  fin 
ished  work,  and  the  "drawers  of  water  and  hewers  of  stone" 
are  follow-craftsinen :  nnd  In  these  days  of  direct  labor  and 
semi-direct  labor  the  architect  or  engineer  has  far  greater 
opportunities  of  getting  Into  touch  with  the  men  whose  busl- 
niss  !t  Is  to  shape  and  fashion  that  which  has  bei-n  designed 
than  had  Iheir  predecessors.  Time  will  not  permit  me  to 
dwell  upon  Ihe  subject  of  saving  In  cost  that  might  be  effected. 
It  is  a  vital  one.  h(>wever.  and  men  who  are  contented  are 
far  better  workers  than  men  who  are  not.  Contentment 
means  good  work  and  increased  production,  and  increased 
production  means,  as  we  are  so  often  told,  more  work  to  be 
done,  and  therefore  greater  contentment 

Ii  is  certainly  a  little  difflcull  to  indicate  clearly  how  the 
profcssic  nai  man  In  private  practice  may  best  assist  in  bring- 
ing about  this  most  dc-irable  stale  of  affairs.  Of  one  thing 
I  am  quite  sure,  and  It  is  that  whoever  the  operative  may  har- 
bor a  real  or  Tancied  grievance  against,  he  certainly  has  no 
ill-will  toward  the  architect  or  engineer,  although  ho  does 
feel  that  he  himself  is  too  often  treated  as  though  he  were 
just  a  machine.  By  this  I  do  not  infer  that  he  Is  hard  driven 
or  unkindly  controlled— the  day  of  such  things  has  certainly 
pnysed;  but  the  average  mechanic,  who  is  educationally  far 
in  advance  of  the.  mechanic  of  a  generation  ago.  does  feel 
that  he  Is  called  upon  to  curry  out  i-ome  small  portion 
of  the  work  without  any  en'Ighlenmen'  as  to  the  greater  whole 
to  which  he  is  contributing.  His  peculiar  work  may  be  and 
often  is  uninteresting,  yet  if  he  be  allowed  an  insight  into 
the  scheme  of  thmg.i  in  their  entirety,  he  would  at  onco  have 
a  different  outlook,  an  enlarged  vision.  Is  there  anyone  bet- 
ter lltted.  more  able  to  call  Into  being  this  spirit  of  comrade- 
ship, this  atmosphere  of  the  "fiuild,"  than  the  chief  work- 
man himself? 

If  I  may.  I  will  turn  for  a  moment  to  consider  the  possibili- 
ties of  this  as  It  affects  Ihe  odlcial  architect,  engineer,  or 
surv<  yor.  and  more  particularly  the  man  who  deals  with 
direct  labor.  During  the  five  years  of  war  It  was  my  duty 
and  privilege  to  be  responsible  for  the  work  nnd  well  being 
while  lit  work  of  some  .l.oon  men  engaged  upon  building  and 
engineering  work,  and  while  so  engaged  I,  in  common  with 
most  men.  chaneed  my  views  upon  many  subjects,  and,  among 
other  things  I  discovered  was  that  the  average  Brilish  work- 
man Is  a  far  more  reasonable  being  In  every  way  than  Is 
usually  supposed.  I  do  not  hesitate  to  say  that  much  of  the 
unrest  Is  due  to  the  fait  that  often  those  in  authority  do 
not  dearly  nnd  sympatlieilcally  understand  Ihe  "other  man's" 
point  of  view  The  more  or  less  personal  affairs  of  the  men 
are  nearly  always  dealt  with  by  men  in  subordinate  posi- 
tions and  bv  those  whose  outlook  Is  somewhat  limited,  where- 
as surelv  we  who  are  dependent  upon  the  men  for  the  carry- 
ing out  of  the  schemes  entrusted  to  us,  should  take  a  very 
real  interest  In  their  welfare.     For  the  most  part  we  have  no 
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conception  of  the  conditions  under  which  the  workman  lives 
and  carries  out  his  daily  work.  The  tear  ot  unemployment 
has  for  many  years  dogged  his  footsteps;  the  distance  he- 
often  has  to  travel  to  and  from  his  work:  domestic  problems 
that  to  bim  assume  far  greater  proportions  than,  maybe,  to 
ourselves— all  these  things  affect  him.  iiisunderstandings 
arise  between  foremen  and  workmen  when  each,  maybe,  is  in- 
clined to  stand  upon  his  dignity,  and  troubles  follow  quickly 
one  upon  the  other.  In  this  connection  the  introduction  of  a 
wider  knowledge,  a  greater  breadth  of  thought,  will  often 
dispel  much  of  the  trouble.  It  is  here  that  the  professional 
man  has  a  great  opportunity.  1  venture  to  put  it  even  more 
strongly.  I  believe  that  in  this  matter  there  is  today  a  dis- 
tinct call  to  each  and  all  ot  us  to  bring  all  our  knowledge, 
experience,  and  influence  to  bear  upon  this  great  problem — 
the  unrest  ot  today. 

During  the  war  thousands  of  men  like  ourselves  were  called 
upon  to  deal  with  many  strange  problems,  and  often  we  were 
a  little  surprised  at  the  success  which  attended  our  efforts 
in  some  such  direction  as  I  have  endeavored  to  indicate.  Is 
there  any  reason  why  we  should  throw  away  the  fruits  of  our 
experience?  Personally,  while  I  have  found  that  some  of  the 
men  are  unreasonable  and  hard  to  deal  with,  I  have  also  found 
a  far  greater  number  who  are  open  to  reason  and  who  are 
anxious  to  do  all  in  their  power  to  assist  at  all  times  in  bring- 
ing about  such  a  state  of  affairs  as  shall  be  conducive  to  the 
uplifting  and  well-being  of  every  class,  and.  even  at  the  risk 
of  too  much  reiteration.  I  say  that  you  and  I  have  a  special 
call  to  the  task  of  uniting  all  good  men  and  true  in  the  truly 
noble  work  ot  building  anew  the  fabric  of  a  great  industry. 
Tolstoy  said:  "Labor  is  the  joyful  business  of  life."  Alas!  it 
Is  not  always  so.  but  it  should  be.  All  men  should  be  en- 
couraged to  take  pleasure  in  their  work,  and  it  should  be  our 
great  aim  to  see  that  they  have  pleasure  therein. 

It  i.^  an  easy  thing  to  engender  discontent  and  unrest.  It 
!s  difficult  at  times  to  cultivate  the  restful  spirit,  to  bring 
about  the  happy  co-operation  so  necessary  if  we  are  to  suc- 
cessfully grapple  with  the  problems  that  lie  before  us;  but  in 
the  doing  of  tliis  we  shall  be  conferring  upon  ourselves  and 
upon  posterity  lasting  good. 


Light  Concrete  Hangars   with 
Curved  Roofs 

From  L.e  Con.structeur  du  Ciment  Amif,  Paris. 

Reinforced  concrete  has  the  following  advantages  for 
hangars:  They  are  fire-resisting:  the  cost  of  repairs  is  re- 
duced to  a  minimum;  they  are  extremely  rigid,  due  to  their 
monolithic  structure. 

On  the  other  hand,  there  are  certain  disadvantages  due 
mainly  on  account  of  the  necessity  of  forms.  These  disad- 
vantages he  states  to  be  as  follows:  They  necessitate  the 
Hse  of  forms  during  construction;  they  cannot  be  disman 
tied  or  altered. 

In  the  case  of  light  hangars  these  difficulties  are  increased 
by:  'he  forms  are  costly  and  complicated;  the  cost  of  the 
forms  is  the  same  as  for  a  hangar  of  heavier  construction: 
the  construction  is  generally  more  massive  than  would  be 
necessary  if  wood  or  galvanized  iron  is  used. 

Hangars  with  curved  roofs  have  the  following  advantage: 
The  amount  of  material  used  is  reduced  to  a  minimum: 
It  is  possible  to  obtain  a  sufficiently  satisfactory  imperme- 
ability with  a  simple  coating  ot  rich  cement;  the  shutter 
Ing  i;-  simplified  by  placing  the  ties  above  the  roof;  the 
curved  pieces  of  shuttering  may  be  used  repeatedly;  the 
dismantling  of  the  curved  portions  ot  the  roof  may  be  ef- 
fected much  more  rapidly  (In  about  a  fortnight)  without 
danger. 

The  following  precautions  are  essential:  The  height  of 
the  eaves  must  not  exceed  Ifi  ft.;  the  longitude  distance  be- 
tween the  pillars  must  not  exceed  Ifi  ft.  and  the  span  must 
not  exceed  40  ft.,  thus  giving  a  maximum  free  space  of  15  X 
40  — «40  s(|.  ft. 

The  following  suggestions  apply  to  a  simple  hangar,  open 
on  all  four  sides.     The  loads  carried  by  the  hangar  include: 

(1)  Its  own  weight,  calculated  on  a  density  of  2.-)00  kg.,  cor- 
responds to  a  load  of  .'',00  kg.  per  square  inch,  or  7.33.'?  lb. 
per  square  foot. 

(2)  A  fall  of  snow  equivalent  to  l.tfi4  lb.  per  square  foot 
of  covered  surface  or  a  surcharge  of  732  lb.  per  square  foot 


of  snow  added  to  the  effect  of  a  wind  with  a  pressure  of 
3,6G0  lb.  per  square  foot  of  normal  surface. 

(3-  In  calculating  the  sizes  of  the  pillars  it  has  been  as- 
sumed that  all  the  four  wails  were  in  position  and  had  to 
resist  a  wind-pressure  ot  3,660  lb.  per  square  foot  at  the  top. 
decreasing  gradually  to  nil  at  the  base  of  the  wall. 

The  concrete  contains  560  lb.  of  Portland  cement  per  cubic 
yard  and  has  a  sale  compressive  strength  of  714  lb.  per 
square  inch. 

The  essential  details  of  the  structure  include: 


Fia-    1  —  Elevation   and    Plan. 

.\  rib  25/18  shown  in  the  root  gutter  for  carrying  off  water. 

A  'ie  composed  of  one  piece  of  Hi/lS,  and  supported  by 
hanging  truss-posts  of  6/18.  These  must  be  protected  from 
damp  and  acid  vapors  by  a  good  coat  of  paint.  These  ribs, 
winch  have  a  span  of  10  m.,  are  t  m.  apart.  They  rest  on 
pillars  18x23  cm.  Those  resting  by  means  of  a  slab  0.75x 
0.7.')  m.  on  a  thin  slab  of  concrete  0.90x0.90  m.  are  sufficient 
even  for  a  poor  soil 

Side  and  end  walls  are  easily  built  of  bricks  crossed  with 
wooden  ties,  or  reiniorced  concrete  constructed  in  situ  with- 
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(^■ig.   2 — Half   Vertical   Transverse   Sections. 

All  dimensions  are  in  niL-tric  .s>'stt-ni. 

out  shuttering.  If  the  foundation  is  really  l)a<l.  an  ashlar 
course  of  reinforced  concrete  may  be  built  under  the  parti- 
tions and  between  the  feet  of  the  pillars. 

The  portion  of  the  roof  between  the  rafters  is  composed 
of  a  slab  ot  reinforced  concrete  about  2%  in.  thick.  The 
ties  project  from  this  in  such  a  manner  as  to  form  a  con- 
tinuous intrados.  and  thus  simplify  the  shuttering.     Resist- 
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iiicf  to  weather  is  assured  by  the  provision  of  a  cement 
cover  oi  »9t> — 1.100  lb.,  extending  to  the  face  of  the  extrados 
dutslde  openings  in  the  end  and  side  walls  and  a  lantern 
7—10  ft.  wide  at  the  top  of  each  roof,  suitably  glazed,  pro- 
vide light  and  ventilation 

The  ties   cross   at   the   base  of  tho   lantern.     .\s   they   are 
:,;— 16  ft.  apart  one  or  two  keys  each  (i  in.  square  should  be 
tixed   between   each   rafter   to   connt'ct    the   base.s   of   the    lan- 
tern.     This    arrangement    gives    sullici<-iii    light    when    only 
■liree  xpans  are  used  at  a  time — i.  e.,  when  the   whole  slruc- 
■ire  is  not  more  than  100 — 120  ft.  wide. 
Kxpansion   joints    should    be    provided   every    IL'O— Uu    ft., 
'lowing  a  space  of  a^   in.  in  the  axis  of  one  of  the  rafters 
Ills  being  made  of  two  pieces  each  10  in.  by  j  in.     The  slii 
~  extended  to  .3  ft.  underneath  the  wall-plate.     The  position 
t   the  slit  relative  to  the  top  of  a  rafter  adds  greatly  to  Ihi- 
tlicicncy   of  the   means   commonly   used   to   mask   It. 
The   only   part    of   the   shuttering    which    has    any    special 
interest   is   that   relating  to  the   intrados   of  the  roof.     It   is 
advi.sable    to    have    ties    arranged    to    prevent    the    wall-platv 
projecting  between   the    pillars.     It    is   thou   possible   to   use 
the  same  curve-pieces  (made  originally  for  the  chief  span  of 
40  ft.)  for  the  lower  spans.     It  is  sufficient  to  preserve  the 
same  outline  of  neutral   fibre  in  the   tie  of  the  various  ribs 
to  pass  out  of  the  lantern  and  cross  on  20.  40  or  tiO  In  the 
ends  of  the  curve  pieces  of  the  two  adjacent  chambers.    The 
bottom  of  the  wall-plate   is   then   closed   by   a  simple   plank. 
The   arrangement   shown   effects   a   great   saving   In    mate- 
rials, especially  when  a   large  number  of  structures   are   to 
he  built  in  the  same  locality,  but  it  is  not  applicable  to  those 
with  spans  of  more  than   40  ft.,  or  with  distances  of   more 
'han  16  ft.,   without  serious   risk   of  accident.     Where  these 
iimensions   are    not    exceeded,    this    method    of   construction 
-  cheap,  rapid,  light  and  fire-resisting. 


Light  Weight  Concrete 

From  Ttie  Timos  Ensiniorins  Sup»leincnt,   L<ondon.  June,  1920. 

In  a  communication  to  the  Acadfimie  des  Sciences  Lieuten- 
iit-Colonel   Rabut,   consulting   engineer  of  the   French   State 
Utilways,  discusses  the  advantages   to  be  derived   from   the 
use  of  light-weight  concrete.     He  points  out  that  in  masonry 
•ind  mass  concrete  work  dead-weight  is  nearly  always  a  cause 
I    deterioration   and    consequent    expense,    which    has    been 
combatted   In   the   past   by    hollow   construction    where   prac- 
ticable, by  employing  cement  in  place  of  lime  mortar,  in  more 
recent  years  by  the  introduction  of  iron  or  steel  as  reinforce- 
ment,  and   finally   by   the  selection  of  light-weight   stone  or 
aggregate.     It   may   be   conceded   at   once   that   if   the   dead- 
weight of  concrete  can  be  reduced  without  a  counter-balanc- 
ing reduction  of  strength  and  durability,  the  usefulness  and 
economy  of  reinforced  concrete  can  be  very  widely  increased, 
olonel   Rabut   points   to   various   important   railway    bridges 
•■  has  constructed   in  reinforced   concrete   with  slag  as  ag- 
gregate, and  to  other  structures  he  has  carried  out  with  light 
"ncrete,  where  gravel  was  replaced  by  volcanic  stone,  and 
expresses  the  opinion  that  concrete  can  now  be  made  weigh- 
ing half  as  much  as  gravel  concrete,  yet  possessing  sin-ngth 
equal  to  that  of  the  latter.     This  view  is  by  no  means  uni- 
versally accepted,  but  If  it  could  be  substantiated  conclusively 
by    experiments    and    practical    tests,    doubtless    every    rein- 
forced concrete  engineer  would  join  in  the  rush  to  make  use 
of  light-weight  concrete. 


Trial  of  RIvetless  Ship.— Successful  trials  have  been  car- 
ried out  on  the  Mersey  and  the  Clyde  by  the  electrically 
welded  motor  ship  "Fullagar."  built  by  Canimell  I^alrd  & 
Co.,  Ltd.,  Birkenhead.  The  vessel  Is  notable  in  that  not  a 
single  rivet  has  been  used  in  her  construction,  the  hull  being 
welded  throughout.  The  "Fullagar,"  which  Is  150  ft.  in  length, 
is  intended  for  the  coasting  trade,  and  is  fitted  with  a 
"Cammellaird-Fullagar"  oil  engine  of  500  b.h.p.  The  engine 
has  four  cylinders  of  14  in.  in  diameter,  each  piston  having 
a  stroke  of  20  in.  and  works  on  the  Diesel  cycle.  On  the 
voyage  from  the  Mersey  to  the  Clyde  very  rough  weather  was 
encountered,  but  the  engine  ran  steadily  throughout,  no  rac- 
ing being  experienced,  and  there  was  only  a  slight  variation 
In  the  revolutions.— Engineering  and  Industrial  Management. 
London,  Aug.  19,  1920. 
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Comparative  Costs  of   Steam   and 

Klectrie    Operation    of 

lurbine  Tumps. 

By   C.   F.   BKKK.NN. 
From  Water  and  Water  Englneerlne.  London,  July  20,   1910. 

Tile  following  ligures  have  been  compiled  to  show  the  com- 
parison In  running  costH  of  steam  and  electric  puiuV>N.  The 
unit  of  quantity  adopted  throughout  U  I.OUU  gul.  per  hour 
raisei:    lUU   ft.,   or    100.000   ft.   gal. 

The  Kxeicr  installation  cousUts  of  two  steam  pumps,  two 
water-power  pumps  and  an  electrically  driven  pump,  the 
latter  being  used  as  an  auxiliary  to  both  the  steam  and  water 
pump^'  The  electric  pump  is  driven  off  GO  cycle,  three-phase 
circuit,  In  winter  the  wnterpower  is  suliUient  to  cope  with 
the  demand,  excepting  for  short  periods  when  the  river  Is  In 
flood.  The  electric  pump  Is  then  run  to  assist  the  water- 
power  In  summer  the  large  steam  pump  is  kept  working 
ami  also  the  water  plant,  unless  the  water  falls  when  the 
eleotrlc   pump  Is  used. 

It   is   nither  difllcult   to  allocate   the   running  costs   to   the 

various  pumps    as  one  man  stoki-s  the  bolli-r  and  looks  after 

the  steam   plant   when  one   pump  only   is  at    work,   but  two 

men  are  required   when   both  steam   pumps  are  running.     In 

I'.'l!',   from  Jan.    1   to   IH-c.   :U,   the   large  steam   pump   raised 

•'it2.320.0O0  gal.  against  a  head  of  ICO  ft.  in  3,24.s  hours,  and 

th-  small  steam  pump  20.880.000  gal    to  a  height  of  340  ft.. 

in  1.1114  hours,  using  580  tons  of  coal.    The  cost  of  attendance 

and   fuel   only,   neglecting   capital   cost   and    repairs,    was   as 

follows: 

£ 

t.i'.i'i  houre.  Ht  IH.  3il.   for  iittcnilance 2r>8 

DM   loHB  of  roal  at  6Sa.  3d.  per  ton 1,613 

Total   l.SSl 

Adding  the  above  quantities  of  waier  together,  the  total 
raised  was  ,"i3S.7O0,  100.000  fl.-gal..  an<I  the  cost  per  100.000 
ft.-gal.  =  0.838d. 

The  costs  of  electric  pumping  were  as  follows: 

£ 
1.041  hour*  at  Is.  3d.  ilhls  tirlni;  the  time  two  men 

wiT(>  required  out   of  the  3. .'ill    iiuurs  run) 65 

231.048  unlU  at  1.126d.  ptr  unit 1.083 

Total     {Jii 

The  duty  of  the  pump  is  25.000  gal.  per  hour  against  340  ft. 
lift,  and  running  this  for  3,511  hours  equals  298.430  units  of 
100,000  ft.-gal.,  the  cost  per  100,000  ft.  gal.  being  0.923d. 

The  City  of  Hereford  has  three  electrically  driven  pumps, 
working  off  three-phase  50  cycle  circuit,  two  sets  delivering 
60.0(11)  gal.  per  hour,  the  other  set  delivering  20,000  gal.  per 
hour,  against  a  total  lift  of  120  ft.  In  each  case.  The  costs, 
as  recently  taken  out,  show  that  with  electricity  at  0.75d. 
per  unit,  the  cost  of  electric  pumping  is  0.5d.,  as  compared 
with  0.426d.  per  100.000  gal.,  the  cost  of  steam  pumping. 
These  flgtires  Include  men's  wages,  lubricating  oil,  waste,  etc. 

The  Newbury  District  Water  Co..  early  in  the  year  1912, 
took  caroful  tests  of  their  compound,  condensing  steam  pumps 
and  of  their  electric  pumps.  The  latter  are  driven  by  di- 
rect current  motors,  one  set  having  a  capacity  of  30,000  gal. 
per  hour  against  185  ft.  lift,  one  set  20,000  gal.  per  hour 
ag.-ilnst  l.'^O  ft  lift,  and  a  further  set  3,000  gal.  per  hour 
against  164  ft. 

The  1912  costs  work  out  at  1.18d.  per  100,000  ft.  gal.  for 
steam,  as  against  0.957d.  for  electrically  driven  pumps,  but 
for  1920  ihe  figuri's  are  2.i">lil.  and  1.576d.,  respectively. 

The  South  Stallordshire  Waterworks  Co.  have  installed 
two  booster  pumps  of  the  self-regulating  type  at  Coneygre, 
near  Tipton,  one  of  whieh  is  sufficient  for  the  demand,  the 
other  being  a  stand-by  pump.  The  pressure  on  the  suction 
side  varlfs  between  the  limits  of  SO  lb.  and  120  lb.  per  square 
Inch,  and  the  pumps  are  each  designed  to  boost  this  pressure 
by  varying  degrees  up  to  85  lb.  in  excess  of  the  above,  the 
horsepower  for  driving  the  pumps  remaining  constant.  The 
duty  of  each  pump  is  normally  22,500  gal.  per  hour,  this  be- 
ing Increased  as  the  pressure  Is  reduced  up  to  32.500  gal. 
per  hour  with  S.iO  lb.  added  pressure.  In  common  with  this 
class  of  pump,  no  air  vessels  or  j"ellef  valves  are  necessary 
on  the  discharge  side,  a  non-return  valve  being  arranged  to 
safeguard  the  pump  from  any  possible  water  hammering. 

The  Chester  Waterworks  Co.  have  installed  a  Diesel  en- 
gine and  dynamo  supplying  current  to  drive  turbine  pumps 
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built  by  Sulzer  and  the  Rees  Rolurbo  Co.     The  costs  of  run- 
ning are  given  below: 

Kuol  oil 0.31  Id. 

Watier.     0  24  Id. 

Stores,   lubrication,  etc 0.052d. 

Repairs,   spares,   etc 0.039d. 

Insurance     O.Olld. 

Tctal  per  1.000  gal.,  100  ft.  lift 0.6S7d. 

The  pumps  are  designed  to  pump  150.000  gal.  per  hour 
against  110  ft.  total  lift  at  1.030  r.p.m.  The  Rees  Roturbo 
pump  is  giving  an  efficiency  of  SO  per  cent,  and,  in  considera- 
tion of  these  excellent  results,  a  further  set  is  in  course  of 
construction.  The  figures  given  for  combined  efficiency  in- 
clude the  dynamo,  motor,  and  pump  losses 

The  Borough  of  Ipswich  have  installed  at  their  Whitton 
station  a  Diesel  engine,  driven  by  a  Citroen  double-helical 
gear  a  vertical  spindle  Sulzer  pump.  This  installation  has 
been  running  now  for  six  years,  and  has  been  entirely  satis- 
factory in  every  way;  in  fact,  the  pump  has  never  been  raised 
for  examination  since  it  was  installed.  The  efficiency  is  fully 
maintainpd,  and  the  set  runs  without  any  trace  of  vibration. 
The  pump  delivers  1.500  gal.  per  minute  against  1S7  ft.  total 
lift  The  Sulzer-Diesel  engine  is  rated  for  150  BHP.,  and 
givps  ample  margin  to  cover  all  contingencies.  In  the  above 
pump  no  expenditure  in  connection  with  the  pump  or  pump 
shaft  has  been  incurred  since  it  was  installed.  Being  a  ver- 
tical set,  the  spindle  revolves  in  lignum  vitJE  bearings  inside 
the  rising  main  so  that  there  is  a  certain  amount  of  power 
lost  in  the  friction  of  the  pump  shaft  and  couplings  running 
in  the  water,  whereas  if  this  pump  were  coupled  direct  to 
the  Diesel  engine  uo  doubt  from  .'  to  10  per  cent  of  the 
power  could  be  saved.     The  cost  of  pumping  is  as  follows: 

COST  OP  1.000  GAL..  PUMPED  PER  100  FT.   LIFT   (1920). 

Fuel  oil   (at  £12  per  ton) O.SSOd. 

■Wages     0.270d. 

Storer,    lubrication,    etc.;    repairs,    spares,    etc.; 
insurance  0.082d. 

Total    0.732d. 


The  Human  Factor  in  Industry 

From  Enfiineerini,'  .-ini  Industrial  ^I.Tnatioment.  Londmi,  Au^.  5.  1920. 

The  prosperity  of  an  industrial  community  is  largely  gov- 
erned by  the  efficiency  and  energy  of  its  wealth-producing 
classes.  Of  these  the  brain-worker  is  not  the  least  important. 
To  him  we  owe  the  comforts  and  refinements  of  modern 
society:  he  has  been  eager  to  wrest  from  nature  the  secrets 
she  carried  in  her  bosom  and  mould  them  to  the  use  of  man 
and  the  progress  of  humanity.  He  has  devoted  himself  with 
enthusiasm  and  sacrifice  to  the  patient  and  labored  elucida- 
tion of  scientific  truths  which  have  added  much  to  the 
knowledge  and  resources  of  the  world.  He  has  made  pos- 
sible the  marvelous  productive  capacity  of  a  machine  and 
labor-saving  age.  His  place  in  industry,  his  training,  scope, 
and  encouragement  would  afford  an  interesting  and  proflt- 
pble  study.  But  the  most  perfect  piece  of  mechanism  is 
without  value  unless  guided  by  labor.  The  most  brilliant 
product  of  the  mind  cannot  become  material  until  labor  has 
performed  its  function.  The  whole  structure  of  industry  is 
ultimately  at  the  mercy  of  those  who  work  with  their  hands. 
Their  attitude  tow^ards  the  problems  of  production  is  of  su- 
preme Importance,  and  Inasmuch  as  that  attitude  at  the  mo- 
ment gives  rise  to  some  anxiety,  it  is  to  this  phase  of  the 
subject  that  attention  is  directed  by  Mr.  Alexander  Ramsay 
in  a  paper  which  he  read  before  the  summer  meeting  of  the 
Institute  of  Mechanical  Engineers. 

The  activities  of  the  workers  are  divided  into  two  main 
channels  which  are  rapidly  convergins; — the  industrial  and 
political.  In  the  industrial  sphere  attempts  are  made  to  se- 
cure better  conditions  from  the  individual  employer  or  group 
of  employers,  and  in  the  political  to  obtain  general  advantage, 
and  to  effect  ultimately  a  fundamental  change  in  the  organ- 
ization of  Industry  by  the  nationalization  of  the  means  of 
production  and  exchange.  Those  ambitions  are  perfectly  un- 
derstandable and  legitimate,  and  if  the  workers  believe  In 
th^m  they  are  entirely  Justified  in  pursuing  them;  but  there 
Is  an  unfortunate  disposition  amongst  a  section  of  the  leaders 
of  thp  labor  movement  to  regard  the  employer  as  one  who 
stands  between  them  and  their  reasonable  aspirations,  and 
who  must  accordingly  be  fought  by  every  weapon  at  com- 
mand. No  apparent  regard  is  paid  to  the  fact  that  the  in- 
stitutions he  represents  are  the  foundations  of  the  State,  and 
that    such    merely    destructive    activities    immediately    react 


on  the  prosperity  of  the  community.  There  is  a  tendency  to 
seek  the  fulfillment  of  the  new  idea,  not  by  the  cumulative  i 
effect  of  sound  constructive  work,  but  by  the  destruction  of  | 
the  present  system  on  which,  until  something  better  is 
evolved,  the  livelihood  of  the  whole  nation  depends.  In  other 
words,  these  doctrinaries  are  consciously  at  war  with  the 
present  organization  of  industry,  and  their  attitude  is  ex- 
pressed in  a  general  encouragement  of  mistrust,  impatience, 
antagonism,  and  complete  indifference  to  productive  effi- 
ciency. It  would  not  be  true  to  say  that  the  bulk  of  the 
workers  are  dominated  by  this  idea,  but  the  application  of 
tneir  unreasoned  philosophy  leads  to  very  much  the  same 
thing. 

The  past  six  years  have  witnessed  a  tremendous  develop- 
ment in  the  status  of  labor — against  which  there  is  nothing 
to  be  urged.  Wages  have  largely  increased,  hours  of  work 
have  been  lessened,  and  the  organization  of  the  workers  has 
been  enormously  strengthened.  But  with  this  new  sense 
and  experience  of  power,  certain  irresponsibilities  have  re 
suited  which  are  most  disastrous.  In  a  certain  industry,  for  L 
example,  subsidized  by  the  taxpayers,  the  wages  have  in-  I 
creased  300  per  cent;  and  individual  output,  it  is  alleged,  has 
fallen  at  least  50  per  cent.  Most  of  the  great  trade  unions 
of  the  country  have  declared  against  working  a  system  of  , 
payment  by  result  in  spite  of  the  most  complete  safeguard 
for  the  inefficient,  and  in  spite  of  the  fact  that  this  system 
IS  beyond  all  question  the  most  effective  to  induce  produc- 
tion and  in  principle  the  most  equitable  to  all  concerned 
Over  a  considerable  period  there  has  been  a  national  em 
bargo  on  the  working  of  overtime.  Avoidable  overtime  is  an 
evil  which  cannot  be  defended.  Overtime  on  a  key  opera- 
tion is  on  occasion  an  essential,  which  it  is  sheer  folly  in 
these  times  to  refuse.  Overtime  to  pour  a  casting  to  pro- 
vide work  for  a  gang  of  men.  or  to  release  a  cargo  steamer 
to  catch  a  tide,  are  instances  which  would  have  been  ac- 
knowledged, had  there  been  any  disposition  to  examine  the 
question  on  its  merits;  and  still  demand  follows  demand  for 
further  and  increased  advantages. 

These  circumstances  artj  not  referred  to  by  way  of  recrimi- 
nation, but  because  they  indicate  an  attitude  of  mind.  They 
indicate  that  the  workers  do  not  believe  that  the  country  is 
now  in  such  a  position  that  only  greatly  increased  produc- 
tion can  save  it  from  industrial  disaster.  They  do  not  realize 
that  their  well-being  can  only  be  assured,  provided  they  are 
able  to  exchange  freely  the  manufactured  articles  they  pro- 
duce for  the  commodities  which  they  must  obtain  from  other 
peoples;  and  that,  too,  in  competition  with  other  manufac- 
turing communities  similarly  situated.  They  do  not  appre- 
ciate the  fact  that  the  cost  and  bulk  of  our  producfion  must 
determine  the  cost  and  bulk  of  those  things  we  desire  to 
import  for  our  maintenance  or  comfort,  and  that  to  this  ex- 
tent the  cost  and  standard  of  living  would  appear  to  be 
factors  largely  governed  by  themselves.  They  are  holding 
out  both  hands  to  grasp  at  privilege  and  do  not  count  the 
cost. 

This  in  brief  is  the  pressing  problem  with  which  industrial 
statesmanship  is  faced.  Many  of  the  industries  of  the  coun- 
try, if  not  already  there,  are  rapidly  drifting  into  a  position 
which  is  economically  unsound.  If  the  tendency  to  take  out 
of  industry  more  than  is  put  into  it  is  further  pursued,  or 
if  the  destructive  theory  is  more  extensively  accepted  by 
the  workers  that  the  debilitation  of  the  present  organization 
is,  in  itself,  something  desirable  to  achieve,  there  is  before 
the  country  a  period  of  grave  econoniic  crisis  and  social 
danger.  Industry  cannot  be  subsidized  indefinitely  by  the 
taxpayers,  or  carried  on  out  of  capital  resources,  and  unless 
the  nation  settles  down  to  w-ork  and  produces  what  it  seeks 
to  en.ioy,  it  cannot  escape  the  disaster  resulting  from  the 
defiance  of  such  elementary  need.  It  is  desirable  that  some 
other  means  than  bitter  experience  be  found  of  demonstrating 
that  is  Is  useless  to  evolve  theories  of  distribution  if  nothing 
exists  to  distribute,  because  in  the  times  we  face,  disillusion- 
ment and  distress  are  evils  that  will  not  live  alone. 

Now  the  probability  is  that  the  situation  has  not  got  beyond 
a  point  where  It  can  be  regulated,  provided  the  mind  of  in- 
dustry addresses  itself  to  the  problem.  A  remarkable  com- 
bination of  circumstances,  due  to  the  war,  and  nece.ssitating 
continuous  employment  at  whatever  cost,  has  given  the 
workers  an  unbalanced  perspective  and  created  illusionB 
which,  in  the  nature  of  things,  cannot  be  maintained.  It  l8 
unthinkable  that  a  usually  well-balanced  community  would 
( ommit  economic  suicide  if  it  realized  what  was  taking  place. 
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The  average  British  workman  in  his  ii>dl\itluul  capaoty.  Is 
^re-enlinently  a  sane  and  reasonable  li.-ing.  ami  h»>  will  rise 
to  rueft  a  necessity  whiih  he  undersiuna*.  The  need  (or 
educative  propaganda  therefore  is  pre  eminent. 

It  Is  a  first  necessity  that  he  should  b^  made  to  understand 
'  he  Is  getting  a  "square  deal."     His  spirit  o(  reason  can 
:>•    *'e   approached   through   his  spirit   of   falrplay.     It   has 
II  a  striking  fact  that  in  the  seethinp  tunmiil  of  the  min- 
ium Industry,  excessive  demands  have  not  bein  justified  popu- 
Urly,  on   the  ground  that  the  miner's  londitions  of  employ- 

•• '     v.r..    II,  I. roper,    so    much    as    on    the    ground    that    he 

share  of  the  profits   which   he   alleged   the 

making      The  cotton   industry   has   recently 

•  ial  manipulation  whereby  stockholders  have 

,....;  appreciation  of  remarkable  extent.     Is  it  to 

1    that   the   spinners    will   be   .satlshed    until   they 

^„.i  ;  in  the  spoils?    The  plain  fact  Is,  that  the  workers 

ire   now    strong    enough    to   exact   a    fair    proportion   of   the 

"■■"fits   of   proiluction  and  it   would   be  wise  to  make   It   quite 

ir    that    the    employer    shares    in    their    desire,      ijei    the 

ployers  attempt  to  create  an  atmospnere  of  goodwill,  and 

iprocated  good-will  can  at  least  be  .nossible. 

;r   two  parties  are  Inseparably  associated,  and  differences 

-e   which   cannot   be   ignored,   peace   will   be  best   assured 

frank    and    friendly    di.scussion.      In    this    connection    the 

•loniil    Industrial    Conference    was    a    splendid    conception, 

I  it  is  a  great  misfortune  that  its  potentialities  have  not 

•  n  more  fully  developed.  Itut  the  individual  can  do  a 
'  .It  deal.     Those  acquainted  with  the  problems  of  manage- 

ut  should,  wherever  possible,  establish  personal  contact 
li  the  worker  and  keep  him  in  touch  with  the  world  fac- 
s  affecting  the  particular  product  on  which  he  Is  en- 
-  iiied.  But  one  of  the  main  difficulties  of  laying  an  effective 
case  before  the  men  lies  in  the  fact  that  in  a  large  work- 
p  It  is  only  possible  for  the  directioral  heads  to  get  into 

•  sonal  contact  with  a  very  few  Individuals.  These  dele- 
'es  may  be  perfectly  honest,  but  it  is  unreasonable  to 
l>ect    them    when    reporting   discussion    to   accept   the   em- 

yer's  outlook  and  represent  it  in  convincing  fashion.  The 
■  p    steward    cannot    be    regarded    as    the    best    means    of 

;  ri.papating    information    which    the    employer    believes    the 

■iclivldual  workers  ought  to  know. 

.-^ome  attempt,   too.   must  be   made  to  demonstrate   to  the 

lie  at  large  the  governing  factors  on  economic  questions. 

has  not  been  realized,  for  instance,   that  the  tremendous 

rease  in  the  price  of  labor  and  raw  material.  Is   making 

impossible  for  the  country  to  finance  the  volume  of  out- 

•  of  which   it  Is  capable,  with  a  consequent  reduction   in 
purchasing   power  ot  the   nation.     It   is   not   understood 

it  every  Increase  now  made  is  simply  making  the  evil 
re  pronounced,  and  defeating  the  very  purpose  for  which 
was  designed.  Subsidized  houses,  transport,  coal  and 
er  commodities,  have  been  accepted  ivlth  the  utmost  com- 
cency,  and  a  feeling  has  been  created  that  such  political 
itegies  can  be  substituted  for  work.  There  has  been  no 
1  Insistence  on  the  fact  that  the  primary  duty  at  the 
•ment  Is  to  produce  In  the  utmost  quantity  at  the  cheap- 
'  rate,  and  that  Instead  of  the  studied  indifference  expe- 
!iced.  the  whole  of  the  community  should  be  mobilized  to 

end. 
The  time   has   come,   too,   when   the   mischievous   interfer- 
■  Mce   by   Government   Departments    in    industrial   negotiation 
uld   be   considerably   curtailed.     It   cannot    be   eliminated, 
ause  the  Government  is  responsible  for  the  maintenance 
t  law  and  order  In  the  realm;  it  is  the  custodian  of  the  in- 
terests of  those  not  directly  affected  by  a  dispute,  and,  as 
h.    Is    an    Interested    party    whose    voice    when    necessary 
St  be  heard.     But  it  has  been  proved  on  many  occasions 
t   a   Ooveniment   is   too   susceptible   to  outsid'  '  "   ra- 

ils.    Expedience  is  the  only  recognizable  note  is- 

■X  policy.  And  where  it  Is  quite  well  known  thai  ..ii.'  larty 
,1  discussion  will  always  give  way  to  expediency,  the  other 
y  well  be  expected  to  remain  obdurate.     The  :re 

arly  entitled  to  receive  from  industry  the  Kr<  m- 

tage  which  industry  can  afford,  but  this  line  canmi  !■•■  nvor- 
(tepped  without  grave  menace  to  themselves.  There  comes 
a  time,  therefore,  when  necessity  must  govern:  and  this  point 
can  best  be  determined  by  the  directional  heads  of  indus- 
try on  the  one  side  and  the  trade  unions  on  the  other. 

Finally,  our  industrial  and  social  difficulties  can  be  eased 
by  the  efficiency  of  the  employer.  He  it  is  who  in  a  very  real 
sense  has  to  keep  running  the  wheels  of  industry,  and  on 


hin*  depends  to  no  small  extent  the  economic  security  of  the 
lounlry.  But  has  the  iiiunlinale  side  of  production  been  re- 
duced to  the  science  it  nilKhi  become,  or  is  industry  still 
in»tluct  with  the  ciinKer\nll>ni  of  old  e:.tubllKhed  practice? 
Is  the  art  of  production  studied  or  does  it  simply  evolve? 
.Much  time  and  money  could  be  saved  If  the  lessons  of  expe- 
rience were  anticipated  or  even  supplemented  by  the  train- 
ing of  the  schools. 

It  is  advisable  that  employers  shouU*  cultivate  more  the 
practice  of  the  open  door,  and  learn  tu  treat  each  other  not 
as  competitors  but  coadjutors. 


Results  of  South  .\fr!can  Exporiences  with 
.Narrow  Gage  Railways 

Prom  The  Tlme»  ESiBlnrerlne  Supplompni.  .\ueuiit.  19J0. 

Considerable  experience  has  been  acquired  in  South  Africa 
during  the  past  decade  with  regard  to  the  operation  of  narrow- 
page  feeder  lln«s.  Though  the  main  network  of  British 
:^outh  Africa  la  laid  to  a  gage  of  3  ft.  6  In.,  which  Is  Itself  re- 
garded as  narrow  In  countries  where  the  European  and  North 
American  standard  prevails,  the  expression  "narrow-gage." 
as  used  In  South  Africa,  Is  applied  only  to  lines  of  2  ft.  or 
2  ft.  6  In.  gage.  Of  this  class  there  are  Just  under  700  miles 
In  operation  (exclusive  of  lines  In  the  South-West  Africa  Pro- 
tectorate), representing  not  quite  7  per  cent  of  the  total  rail- 
way mileage  of  the  I'nlon.  These  narrow  gage  lines  vary  In 
length  from  the  Port  Elizabeth — Avontuur  Railway.  177  miles 
long,  to  short  spurs  of  about  25  miles. 

Sir  William  Hoy's  Opinion.— Sir  William  Hoy.  the  general 
manager  of  the  Smith  .•\friran  Railways,  in  the  course  of  an 
analysis  of  the  advantages  and  disadvantages  of  narrow 
page  feeders,  published  it.  the  June  number  of  the  ollleial 
South  .\frican  Journal  of  Industries,  has  little  to  say  In  favor 
of  narrow-guge  lines.  While  he  admits  that  the  cheaper  first 
cost  in  many  cases  cannot  be  gainsaid,  he  brings  forward  a 
formidable  series  of  objections  relating  to  the  operating  side. 
These  are.  in  brief,  the  impossiliillty  of  pooling  rolling  stock 
between  the  narrow-gage  line  and  the  main  line— a  serious 
drawback  when,  as  is  usually  the  case  with  agricultural  dis- 
tricts, the  traffic  Is  of  a  seasonal  character;  inability  to  em- 
ploy old  main  line  engines  and  rolling  ttock  on  narrow-gage 
feeders:  the  necessity  for  providing  repair  shops  and  engine 
sheds  for  each  nar-  line;  the  expense  and  delays  oc- 

casioned   by   trail  ;    at   Junctions;    and    the   Impossi- 

bility of  through  nuiiiuii;  uf  trains. 

Sir  William  Hoy  is  not  opposed  to  the  construction  of  short 
narrow-gage  branches  In  cases  where  they  are  never  likely  to 
be  extended  to  link  up  with  another  main  line.  In  such 
cases,  however,  the  lines  should  be  laid  I'nd  worked  rather  as 
tramways  than  light  railways.  The  track  should  be  of  20-lb. 
rails,  and  no  stations  or  staff  should  be  provided  other  than 
the  driver  of  the  train  who.  with  the  assistance  of  one  or  two 
natives,  can  attend  to  the  entire  operation  of  the  line.  The 
residents  of  the  district  served  should  themselves  load  and 
unload  the  cars. 

Taking  seven  narrow-gage  lines,  aggregating  472  miles  in 
length.  I'  :'ital  cost  per  mile  was    C.1.169.  ranging 

Irnni    CT  'if  the  Plenaar.'*  Rlvee— Settlers  line  to 

■•■r  tliL'  i'url  Shepstone — Padiiock  Railway.  The  aver- 
fiir  13  light  standard  CI  ft.  6  In.)  gage  branches,  ag- 
i>>  miles,  was  £.1,177  per  mile.  Of  these 
cost,  £3,155  per  mile,  which  Is  conslder- 
Lbly  U.S.  tlian  the  most  expensive  of  the  narrow-gage  rail- 
ways, but  as  the  standard  gage  line  In  questlim  runs  through 
comparatively  flat  country,  while  the  narrow-gage  railway 
traverses  much  more  broken  ground,  the  two  cases  are  hardly 
comparable. 

In  the  matter  ot  relative  cost  of  operation  the  average  work- 
ing expenditure  (Including  depreciation  and  interest  charge 
at  3>~  per  cent)  for  the  seven  narrow-gage  lines  was  4.2iid. 
pel    •  In  the  case  of  the  13  stHndardgage  lines  the 

corr-  figure  was  3.30d.     On  the  other  hand  the  aver- 

age n).  t  i"r  train  mile  was  Gs.  8d.  and  7s.  7d..  respectively. 
These  figures  show  that  while  the  cost  of  running  a  narrow- 
gage  train  was  Hllghtly  below  that  of  a  standard-gage  train 
the  greater  loads  carried  by  the  latter  reduced  the  actual  cost 
of  moving  goods  to  almost  Id.  per  ton-mjle  below  the  amount 
for  narrow-gage  lines. 
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The  Manufacture  of  Concrete  Pipes 

by  the  "Hume"  Centrifugal 

Process 

By  \V.  WOLSTENHOL.ME. 

From   The  Journal   of   the   South   African   Institution   of  Engineers, 

May.    1920. 

Discarded  wire  ropes  are  generally  used  for  the  purpose 
of  reinforcement.    These  ropes  are  carefully  selected. 

The  ropes  are  cut  in  suitable  lengths  and  annealed.  The 
annealins  removes  the  grease  and  makes  the  wire  ductile  so 
that  it  can  conveniently  be  made  up  in  reinforcing  cages. 
The  i-ope  Is  next  unstranded  and  the  Individual  wires  wound 
on   the  spools  and  placed  on  jennies  behind  the  reinforce- 


Fig.    1 — Reinforcement  for   18- In.    Pipes,   180- Lb.    Pressure. 

ment  weaving  machines.  The  reinforcement  weaving  ma- 
chines are  fitted  with  collapsible  drums  and  the  wire  is 
wound  on  to  these  drums  first  spirally  and  then  longitudinally. 
For  high  pressure  pipes  it  may  be  necessary  to  have  several 
layers  of  spiral  wire  and  several  layers  of  longitudinal  wires. 
See  ^ig.  1.  These  layers  are  pitched  automatically  so  that 
each  falls  between  the  preceding  layer.  For  low  pressure 
pipes  it  is  usual  to  arrange  the  wire  so  that  two  spiral  layers 
and  one  set  of  longitudinal  wires  are  sufficient.  When  the 
case  \r  completed  the  drum  is  collapsed  and  the  cage  with- 
drawn.    The  cage  is  then  placed  in  the  pipe  mould. 

The  pipe  moulds  are  usually  made  of  light  steel  sheet,  gal- 
vanized preferably,  with  cast  iron  end  rings.  The  end  rings 
serve  a  treble  purpose  as  they  secure  the  steel  casing,  form 
the  thickness  of  the  wall  of  the  finished  pipe  and  provide  the 
running  treads  which  come  in  frictional  contact  with  the 
revolving  discs  of  the  moulding  machine.    See  Fig.  2. 

The  moulding  machines  are  of  simple  design.  The  frame 
consists  of  two  longitudinal  girders  in  which  are  mounted 
the  bearings  and  shafts.  Discs  are  keyed  on  the  end  of  each 
shaft  suitably  spaced  to  receive  the  end  rings  of  the  pipe 
mould.  Variable  speeds  are  obtained  by  long  cone  pulleys, 
by  stop  pulleys  or  by  variable  speed  motors. 

The  driving  power  operates  the  first  disc  shaft  only  and 
each  succeeding  disc  shaft  is  operated  by  the  frictional  con- 
tact of  the  pipe  mould.  On  the  small  moulding  machine  six 
pipes,  and  on  the  larger  machines  four  pipes  are  made  at 
the  same  time.     (Fig.  3.) 

The  original  machines  were  obtained  from  Australia.  These 
machines  were  arranged  to  make  three  pipes  at  one  time  up 
to  15  In.  diameter  and  two  pipes  at  one  time  In  the  larger 
sizes  In  re-designing  the  machines  to  make  six  pipes  at 
one  time  on  the  small  machines,  and  four  pipes  at  one  time 
on  the  larger  machines.  The  results  have  been  entirely  sat- 
isfactory. 

The  pipe  moulds  are  placed  in  position  on  the  discs  and 
the  moulding  machine  then  commences  to  revolve  slowly. 
The  concrete  is  thrown  into  the  moulds  until  the  required 
amount  is  furnished.  The  centrifugal  force  spreads  the  con- 
crete evenly  through  the  length  of  the  mould  and  the  op- 
erator can  see  when  suflicient  has  been  supplied.  The  ma- 
chine is  then  speeded  up  and  the  water  in  the  concrete  rap- 
idly extracted  by  the  centrifugal  force.  This  water  accumu- 
lates on  the  inner  surface  of  the  pipes  and  after  a  short 
time  the  machine  Is  stopped,  the  removable  water  rings 
which  are  fitted  into  the  mould  ends  removed,  and  the  water 
allowed   to  run  out.     The  machine   is   again   started  up  and 


run  at  high  speed  and  the  pipe  dried  out.  If  an  exceptionally 
smooth  internal  surface  is  desired,  a  polishing  bar  is  firmly 
applied  to  the  surface  of  the  concrete.  This  bar  usually  con- 
sists of  a  polished  piece  of  steel  pipe  and  is  pressed  down 
on  to  the  concrete. 

Another  method  of  smoothing  the  surface  is  by  the  inser- 
tion of  a  steel  cylinder  somewhat  smaller  in  outside  diameter 
than  the  bore  of  the  concrete  pipes.  Mounted  longitudinally 
on  the  surface  of  the  cylinder  are  a  series  of  sheet  iron  strips 
which  act  as  trowels.  These  trowels  come  in  contact  with 
th«  concrete  and  tend  to  smooth  the  surface.  The  cylinder 
may  be  revolved  in  the  opposite  direction  to  the  pipe  or  may 
be  stationary. 

The  time  required  to  complete  a  batch  of  pipes  varies  with 
the  size  of  the  pipe  and  the  quality  of  concrete  used.  Gen- 
erally speaking,  six  4-in.  or  G-in.  diameter  pipes  can  be  com- 
pleted in  8  to  9  minutes,  while  four  l.i-in.  or  18-in.  diameter 
pipes  require  about  15  minutes.  Pipes  of  48-in.  or  60-in.  di- 
ameter can  be  finished  in  about  20  minutes. 

Pipes  up  to  1.5  in.  diameter  are  usually  made  in  6  ft.  0 
in.  lengths,  and  IS  in.  to  72  in.  diameter  in  8  ft.  0  in.  lengths. 
These  lengths  may  be  subdivided  into  shorter  lengths  by 
placing  a  steel  dividing  ring  in  the  mould. 

When  the  pipes  are  completed  on  the  moulding  machine 
they  are  carefully  rolled  into  the  steaming  chamber  and  left 
in  a  temperature  of  about  200°  F.  for  12  hours. 

They  are  then  removed  from  the  moulds  and  placed  over- 
head in  water  for  at  least  one  week  if  high  pressure  pipes, 
and  for  a  shorter  period  if  for  low  pressure  or  drainage  pur- 
poses. The  pipes  are  then  stacked  for  a  further  period,  at 
least  four  weeks,  before  delivery  to  purchaser. 

Pipe  collars  are  made  in  exactly  the  same  manner  as  pipes, 
excepting  that  thin  steel  division  or  parting  plates  are  placed 
in  the  mould  at  intervals  of  6  in.  or  9  in. 

As  already  mentioned,  at  the  factory  we  use  large  quanti- 
ties of  steel  wire  obtained  from  selected  wire  ropes,  for  the 
reinforcement.  For  very  high  pressures  new  steel  wire  of 
high  tensile  strength  may  be  used,  while  for  the  highest  pres- 
sures a  sheet  steel  liner  is  embedded  in  the  concrete.  Using 
the  latter  method  of  reinforcement  a  test  pressure  of  750  lb. 
per  square  inch  has  been  obtained. 

We  find,  from  experience,  that  for  high  pressure  pipes  a 
mixture  of  2  parts  washed  and  screened  sand  and  1  part  ce- 
ment give.s  the  best  results,  while  for  low  pressure  pipes  2 
parts  of  crushed  waste  rock  (from  the  mines),  2  parts  sand 
and  1  part  cement  gives  good  results. 

Tests  and  Working  Results. — A  certain  percentage  of  all 
pressure    pipes   are   tested    regularly.     With    small   diameter 
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Fig.   2— standard    Pipe    IVIold. 

pipes,  say,  up  to  9  in.,  we  regularly  get  up  to  300  or  350  lb.  per 
square  inch.  With  large  diameters,  say,  18  in.  and  24  in.,  we 
have  tested  up  to  210  lb.  per  square  inch.  These  figures  are 
obtained  on  pipes  with  reinforcements  made  from  the  wire 
taken  from  discarded  wire  ropes. 

I  might  mention  here  that  the  quantity  ot  reinforcement  is 
carefully  c.ilculated  and  arranged  so  that  at  working  pressure 
the  wire  is  never  stressed  higher  than  one-fourth  of  the  elastic 
limit  of  the  wire  used.  (Jenerally,  a  lower  stress  is  taken  so 
as  to  have  ample  margin  to  resist  shock  loads  due  to  water 
hammer,  etc.  The  strength  of  concrete  in  tension  is  not  taken 
Into  account,  though  as  a  matter  of  fact,  such  strength  adds 
further  to  the  safety  of  the  pipe.     In  testing  concrete  pipes 
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madti  by  the  "Hume"  piotess  anil  in  actual  practice  under 
working  conditions,  it  Is  found  that  whon  an  excessive  overload 
is  applied  the  pipes  sweat  heavily  and  so  release  the  excessive 
pressure.  The  pipe  may  eventually  develop  slisht  cracks,  but 
will  not  burst.  Under  the  worst  circumstances  the  pipes  will 
carry  water  again  when  pressure  is  back  to  normal,  generally 
without  leakage,  but  in  any  case  they  will  carry  water  until 
such  time  as  defective  pipes  can  be  replaced. 

We  have  an  IS-iu.  diameter  pipe  at  the  factory  made  for 
100  lb.  per  square-inch  pressure.  We  tested  with  a  handpump 
to  see  what  this  pipe  would  carry.    .\t  210  lb.  It  sweated  heav 


,***•  MVbJ  0*M1 


:i  •""""ir  '     '  I 


ri' 


u,.-.» 


llA" 


Tfl 


.i^iia.-ii 


Fig.    3 — Molding    Machine    for    Six    Pipes. 

ily  and  it  was  not  possible  to  raise  this  pressure.  Slight 
longitudinal  cracks  were  visible  under  the  overload  test.  At 
100  lb.  pressure  the  pipe  is  tight  today,  although  it  is  six 
months  since  the  overload  test  was  made. 

The  joints  are  made  in  a  simple  and  elflcient  manner.  A 
(  oUar  reinforced  in  the  same  manner  as  the  pipe  is  slipped 
over  the  joint.  The  space  between  the  outside  of  pipe  and 
inside  of  collar  is  rammed  up  with  a  mixture  of  1  sand  and  1 
cement.  B'or  high  pressure  joints,  in  addition  to  the  ram- 
ming, a  plastic  substance  of  special  mixture  is  tilled  into  a 
cavity  formed  in  each  pipe  end.  The  pipe  ends  are  tightly 
butted  together  with  the  plastic  material  completely 
filling  the  cavity.  When  the  pressure  is  applied  inside  of  the 
pipe  any  leakage  of  water  at  the  joints  tends  to  displace  the 
plastic  and  forces  it  more  tightly  into  position  in  the  cavity 
and  so  prevents  the  leakage  reaching  the  ramming  in  the 
collar.  The  plastic  is  of  peculiar  composition  and  retains  its 
plastic  state  for  many  years. 

Other  methods  of  jointing  may  be  and  have  been  used  with 
success.  For  instance,  the  ordinary  Kimberley  collar  caulked 
with  lead  has  been  used  in  many  cases:  faucet  and  socket 
joints  have  been  used,  but  results  are  unsatisfactory  for  many 
reasons.     The  joints  are  considerably  stronger  than  the  pipe 
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Fig.    ■* — Standard     PIpt    Joint. 

as  the  reinforced  collar  binds  the  pipe  end  all  around. 

In  addition  to  the  use  of  concrete  pipes  for  conveying  high 
and  low  pressure  water  the  centrifugal  process  hag  made  it 
impossible  to  make  concrete  pipes  sufficiently  dense  to  carry 
sewage  without  the  least  risk.  The  centrifugal  process  had 
also  made  it  possible  to  make  exceedingly  thin  pipes.  Such 
pipes  have  been  .supplied  for  cari-ying  air  for  ventilation  pur- 
poses underground  on  the  mines.  Pipes  of  12  in.  to  18  in.  di- 
ameter are  regularly  made  %  In.  to  %  in.  thick.    These  pipes 


are  relnlorced  with  ordinary  wire  netting  of  1  ^-in.  or  2-ln. 
mesh..  These  pipes  are  also  in  use  as  smokestacks.  Thou 
sands  of  feet  are  in  use  carrying  electric  cables  for  post 
otiice  telephone  service,  etc. 

Then  itealn.  special  pipes  are  made  for  lining  boreholes, 
Wells,  etc.  Culvert  pij)es  have  been  supplied  in  large  (luau- 
lities  and  are  rapidly  replacing  the  "box"  form  built  In  situ. 
Tanks  for  the  conservation  of  rainwater  and  for  the  storage 
of  mealies  and  ensilage  are  regularly  made. 

Steel  or  Iron  pipes,  damaged  by  corrosion,  are  lined  with 
concrete,  the  mixture  being  spun  In  centrifugally. 

One  of  the  latest  uses  for  concrete  pipes  (used  as  tanks)  is 
for  the  storage  of  wine,  spirits  and  beers.  The  centrifugal 
process  makes  it  possible  economically  to  use  concrete  for 
these  purposes  as  the  receptacles  can  be  made  light  in  weight 
and  of  great  strength. 


Experiences  with  Metal  Ties  on 
Indian  Railways 

From   till'    Kallwiiy    lOii'jiii.-ii .    1x)IiiI.jm.    .Mikusi.    1'J20. 

On  March  20.  l.'^ST.  a  paper  was  read  before  the  Institution 
ot  Enginet>rs  and  Shipbuilders  at  (ilasgow  on  metal  sleepers 
for  railways.  In  this  It  was  stated  that  many  w  lought-lron 
sleepers,  both  transverse  and  longitudinal  (such  as  the  "Hllf") 
had  been  tried,  and  that  Creave  speroidal  cast-iron  bowl 
sleepers  had  l)een  In  use  for  some  years.  At  that  time  there 
were  eight  hundred  miles  of  these  sleepers  on  the  .Madras 
Kailway  and  the  cost  of  them,  as  compared  with  jungle  wood 
sl«-epers.  had  been  found,  in  live  years,  to  be  as  three  to  one, 
if.  favor  of  the  bowls  and  pots.  These  were  packed  by  hand 
with  sand.  On  the  Scinde,  Hunjaub  &  lielhi  Railway  the  gen- 
eial  opinion  of  the  engineers,  based  upon  the  experience  of 
leii  years,  was  decidedly  favorable  to  iron  bowls  in  jireference 
to  wooden  sleepers.  These  were  packed  with  "poor  brick 
earth'"  being  stuff  too  .sandy  (o  cake  and  not  sandy  enough  to 
blow  away.  They  had  also  been  laid  on  the  Rombay.  Baroda 
&  Central  India  and  on  the  Great  Indian  Peninsula  Railways, 
and  since  1.S.50  in  Egypt.  The  Great  Indian  Peninsula  bowls 
are  oval,  packed  with  hard  stone  carefully  broken  to  a  uni- 
form size  of  2  cubic  inches,  On  the  Eastern  Bengal  Railway 
(he  Goalundo  extension  hud  then  been  laid  for  five  years  with 
these  bowls.  The  bowls  showed  a  life  of  89  years  as  against 
a  life  of  leVs  years  of  the  wooden  sleepers. 

The  paper  was  quoted  extensively  and  with  approval  In  the 
1 1  port  of  the  U.  S.  Department  of  Agriculture  on  the  substi- 
ti-lion  of  metal  for  wood  In  railroad  ties  in  1X90.  In  the  last 
number  to  hand  of  an  Indian  technical  journal  there  is  an 
article  on  the  enquiry  into  the  life  of  a  cast-iron  sleeper  road 
laid  on  the  Madras  Itailway  since  1S61  on  which  the  Greaves 
bowls  have  been  used  up  to  the  present  time.  After  38  years, 
the  author  of  the  article,  which  had  been  in  charge  all  the 
time,  compared  the  price  which  might  he  paid  for  a  pair  of 
pots.  etc..  to  make  them  equal  In  final  capital  cost,  with  hard- 
wood sleepers  as  over  two  to  one.  taking  the  life  ot  the  pots 
at  60  years  only  and  that  of  the  hard  wood  sleepers  at  14 
years.  The  writer  concludes,  from  figures  he  gives,  that 
(a)  An  iron  road  is  cheaper  than  a  wooden  one:  (b)  it  Is  much 
more  durable;  (c)  the  cost  of  maintenance  and  annual  costs 
are  less;  (d)  the  gauge  is  well  kept  without  difficulty;  (e) 
t'asl-iron  sleepers,  removed  owing  to  cracks  or  breakage,  can 
be  re-cast  at  the  cost  ot  labor  only,  by  the  locomotive  depart- 
ment at  Rs.  1  6a.  6p.  each:  the  price  allowed  for  them  as  old 
metal  being  Rs.  20  a  ton  or  Rs.  1  each.  O  nthe  East  Indian 
Railway  the  Denham-Olpherts  sleepers  have  been  laid  for 
liver  -10  years  and  rather  later  the  wrought  iron  pea  pod 
sleepers  have  been  extensively  laid  down,  the  latter  espe- 
cially not  only  In  India,  but  in  very  many  other  tropical 
climates.  In  the  .May  number  of  the  International  Railway 
Association's  Bulletin  an  article  Is  given  by  M.  A.  Percy  on 
the  renewal  and  depreciation  of  permanent  way  material.  In 
which  it  Is  mentioned  that  many  miles  of  the  Swiss  railways 
are  laid  on  metal  sleepers.  .M.  Percy's  figures,  resulting  from 
his  careful  and  elaborate  investigation,  go  to  show  the  great 
ultimate  saving  due  to  the  substitution  of  steel  for  iron  rails, 
r.nd  of  metal  for  wooden  sleepers — even  when  the  latter  are 
cheap  and  easily  procurable.  Sir  Guilford  .Molesworth,  in  his 
lectures  at  Chatham,  pointed  out  the  great  waste  of  good  bal- 
last that  so  often  occurs  when  it  Is  laid  on  the  forming  be- 
fore the  banks  have  settled.  This  occurs  especially  on  high 
banks  composed  ot  loose  stuff  not  consolidated;  at  the  back- 
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ings  of  bridge-abutments,  and  in  the  fillings  over  culverts 
and  at  other  gaps  left  in  the  embankments,  which  are  the  last 
CO  be  made  good. 

Standardized  Road  Signs  in  Great 
Britain 

From  The  Survtyor.  l^nilun. 
For  many  years  past  the  Automobile  Association  has,  in 
co-operation  with  local  authorities,  erected  road  signs,  but 
in  all  cases  these  signs  have  only  been  granted  after  careful 
inspection  by  the  Automobile  Association  road  staff,  and  an 
assurance  that  they  have  been  really  necessary  for  indicating 
hidden  dangers.  One  result  of  this  careful  program  is  that 
many  highway  authorities  who  previously  supported  the 
"red  triangle"  and  its  variations  now  prefer  Automobile 
Association  road  signs,  and  always  make  a  point  of  applying 
for  them. 

The  new  road  sign  scheme  of  the  Automobile  Association 
is  intended  to  avoid  multiplication  of  road  signs,  and  to 
secure  continuity  and  standardization  throughout  the  coun- 
try. The  scheme  involves  the  supply  of  a  very  large  number 
of  these  new  pattern  signs,  as  illustration  attaclied.  They 
will  denote  the  entrance  to  towns  and  villages,  and  will  be 
in  yellow  and  black — the  best  colors  for  visibility — and  give 
the  name  of  the  town  or  village  with  accurate  distance.'< 
from  London  and  other  places.  They  will  emphasize  the 
need  for  care  by  bearing  in  every  case  the  words  "Safety 
First,"  and  if  erected  on  the  near  side  of  the  road  before 
entering  a  populous  place  they  should  certainly  be  more 
effective  than  many  existing  signs  which  bear  varied  requests 
to  drive  slowly,  etc.,  etc.  The  reasonable  motorist  who  is 
driving  in  a  district  strange  to  him  is  predisposed  to  and 
does  not  take  notice  of  warnings  which  define  a  specific 
danger;  the  unreasonabliS  motorist,  while  he  is  not  likely  to 
pay  any  regard  to  a  request  merely  to  "drive  slowly,"   may 

be  expected  to  drive 
cautiously  when  he  is 
definitely  warned  of 
danger  ahead. 

The  new  road  signs 
will  be  erected  on  a 
uniform  basis,  and,  as 
already  stated,  it  is 
hoped  that  every 
county  or  borough  in 
the  country  will  rec- 
ognize the  efficiency 
which  must  follow  a 
uniform  system  of  road 
signs.  If  all  counties 
and  boroughs  do  not 
lend  their  cooperation 
the    efficiency    of    this 
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Automobile  Association  road  sign  scheme,  which  is  based  on 
national  lines,  will  be  curtailed.  It  is  therefore  hoped  that 
every  responsible  authority  throughout  the  country  will  co- 
operate in  the  association's  campaign  for  a  fixed  system  of 
road  signs,  and  thereby  assist  in  putting  an  end  to  the  present 
multiplicity  of  signs,  which  multiplicity  has  tended  to  decrease 
their  effectiveness  as  road  warning.s.  The  signs  will  be  issued 
free  of  cost,  subject  to  the  highway  authorities  erecting  them. 
The  best  point  for  their  erection  is  on  the  near  side  of  the  road 
entering  the  city,  town,  village,  or  hamlet.  Main  roads  will 
receive  first  attention,  and  wherever  possible  the  whole  length 
of  a  road  will  be  dealt  with  in  preference  to  a  particular 
district. 

The  following  are  details  concerning  the  lettering  on  the 
signs:  The  distance  to  London  will  be  at  the  bottom,  and 
will  be  on  every  sign  unless  there  are  exceptional  reasons  to 
the  contrary  (Ireland  will  have  Dublin;  Scotland,  London). 
Distances  to  London  will  be  on  the  old  milestone  terminals, 
i.  e..  London  Bridge.  Westminster  Bridge.  Hyde  Park  Corner, 
.Marble  Arch,  Hicks  Hall,  Shoreditch  Church,  and  Whitechapel 
Church.  In  taking  these  terminal  points  due  regard  will  be 
given  to  the  fact  that  since  the  milestones  were  erected  new 
coach  roads  have  been  made  which  In  some  cases  have  short- 
ened distances.  In  this  connection  It  Is  proposed  to  secure  the 
co-operation  of  county  and  borough  surveyors,  and  arrive  at 
the  actual  distances  by  reference  to  their  25-in.  ordnance 
mapa. 


Test  of  Austrian  Reinforced  Concrete 
Railway  Car 

From  Beton   u.   Kiseii. 

A  recent  official  test  of  an  Austrian  railway  car  built  of 
concrete  throws  an  interesting  light  on  the  strength  of  this 
new  application  of  reinforced  concrete. 

The  car,  of  30  tons  nominal  capacity,  filled  with  wet  rock 
weighing  31.6  tons,  was  hauled  at  the  normal  speed,  first 
alone  and  afterwards  as  the  first  of  a  train  of  15  loaded  cars; 
it  was  stopped  suddenly  by  applying  the  brakes.  It  was 
afterwards  hauled  coupled  in  front  of  15  other  cars  and  was 


Railway    Car    Built   of    Reinforced   Concrete. 

pushed  at  more  than  normal  speed  until  it  collided  with  a 
stationary  train,  but  without  much  harm,  though  the  shock 
was  so  great  that  the  stationary  train  was  seriously  dani- 
Hged.  The  actual  defects  revealed  on  minute  inspection 
were:  (1)  a  previously  existing  crack  was  slightly  enlarged; 
(2)  a  new  crack  was  found  on  the  front  of  the  car;  (3)  a 
little  spalling  had  occurred  on  the  front;  (4)  two  cracks  at 
the  corners  between  the  end  and  side;  (5)  a  crack  at  the 
crank  pin  above  the  side  door;  and  (6)  various  hair  cracks 
in  the  beam  under  the  bearing. 

These  defects  are  attributed  to  errors  in  construction: 
(1)  and  (2)  to  an  unsuitable  position  of  the  reinforcement 
in  front  of  the  truck,  (3)  to  the  use  of  Rabitz  expanded 
metal,  (4)  to  the  corners  not  being  sufficiently  rounded,  and 
(.'))  to  a  weak  place  in  the  structure  which  can  easily  be 
remedied  in  future  trucks.  The  slight  hair  cracks  are  of 
no  importance.  As  none  of  the  defects  are  serious,  the  car 
is  to  be  repaired  and  put  Into  use. 

The  results  of  the  test  have  so  far  exceeded  expectations 
that  a  number  of  German  and  Austrian  firms  are  interesting 
themselves  in  the  subject  and  propose  to  build  similar  cars 
of  reinforced  concrete. 


Earth  Filled  Dam  With  Masonry 
Retaining  Walls 

The  Paquli  de  Lagastrello  dam  of  an  hydro  electric  project 
in  the  Enza  Valley,  near  Parma,  Italy,  has  several  Interesting 
features.     Owing  to  local   conditions   it   was  not  possible   to 
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Cross-Section   of   Pasqull    de    Lagastrello   Dam. 

construct  a  masonry  structure,  but  as  there  was  available  an 
abundance  of  excellent  clay  an  earth  filled  dam  with  mar- 
ginal masonry  retaining  walls  was  built.  The  main  section 
of  the  dam  was  constructed  in  thin  clay  layers  inclined 
upward  from  the  center  puddle  wall.  The  dam  has  a  length 
of  360  ft.  at  the  top,  an  extreme  bottom  width  of  77  ft.  and  a 
height  of  77  ft.'  The  greatest  depth  of  the  pond  is  61  ft.  The 
dam  Is  described  In  Vol,  1,  1920,  of  Annales  dee  Fonta  et 
Chausaees,  Paris, 
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Ford's   Fallacy:  "The  War  Is  Over 
and  War  Prices  Should  Be  Over" 

Henry  Ford  has  startled  the  business  world  not  so  much 
by  announcing  a  return  to  prewar  prices  for  his  motor  cars 
as  by  the  sweeping  statement  that  all  prices  should  be  low- 
ered to  the  prewar  level.    He  says: 

Till"  w.".r  I."  over  and  It  is  time  war  prices  were  over.  There  l.-i 
no  sense  or  wisdom  in  tryint;  to  maintain  aa  artiflclal  standard 
of  values.  For  the  best  Interest.^  of  all  U-ls  time  that  a  real  prac- 
ti-^I  move  was  made  to  brin^  the  business  of  the  country  and  the 
life  of  th»  country  down  to  normal. 

Commentine  editorially  upon  this  announcement  the  New 
York   Sun   remarks: 

And  now  he  (Ford)  has  given  us  fresh  evldin<i'  of  his  vision 
as  a  matchless  distributor  of  the  products  of  his  mammoth  worlt- 
shop3  in  the  drastic  sla-shing  of  prices  to  pre-war  levels  In  this 
stroke  Henry  Ford  has  pointed  the  way  for  all  other  producers,  all 
other  merchants.  The  country  is  headed  for  lower  prices,  pre- 
war prices  or  prices  thereabouts. 

No   man,   no   body   of   men.    no   association   of   Interests   working 

In    collusion,    or   corporation    liowever   gigantic,    can    hold    up   these 

unnatural  and  exorbitant  war  prices.     What  Henry  Ford  has  done 

11    hLs    far    reaching    vision    other    men    must    do    or    Ihcy    cannot 

■irvive. 

Scores  of  similar  editorial  articles  have  appeared  durini; 
the  past  10  days,  all  very  optimistic  as  to  an  Immediate  re- 
turn to  prewar  prices,  and  therefore  exceedingly  misloudini:. 
lh€  public  Is  prone  to  listen  with  deference  to  the  utterance 
of  any  highly  successful  business  man  when  he  speaks  on 
financial  matters,  and  particularly  so  when  he  seems  to  be 
sympathetic  with  public  desires.  Few  people  pause  to  con- 
sider whether  the  business  man  who  acts  as  economic 
prophet  has  studied  economics  outside  the  narrow  field  of  his 
own  buBlness.  Yet  experience  should  have  taught  us  all  that 
even  the  most  successful  busine.«!s  Tien  are  often  woefully 
ignorant  of  many  economic  laws  and  data.  We  have  In  Mr. 
Ford's  statement  above  quoted  a  striking  example  of  such 
ignorance.     Had  he  been  familiar  with  the  history  of  general 


price  changes  he  would  never  have  made  so  foolish  a  state- 
ment as  "The  war  is  over  and  it  is  time  war  prices  were 
over."  If  this  Is  true  gei'erali/.ation  it  Is  as  applit^able  to 
the  great  wars  of  the  past  as  to  the  recent  world  war,  yet 
there  is  not  a  single  modera  instance  of  a  great  war  that 
was  followed  by  a  quick  return  to  prewar  prices. 

Our  civil  war  ended  in  lS(;.i  with  the  wholesale  commodity 
index  price  at  172,  as  compared  with  8'i  In  1861;  yet  it  was 
cot  till  1S79  that  the  price  index  had  fallen  to  the  prewar 
level,  and  the  decline  had  been  relatively  slow  during  the  pre- 
ceding 12  years.  Durinp  the  first  'wo  years  following  the 
price  peak  of  1865,  the  price  index  fell  to  131,  or  about  25 
per  cent,  and  thereafter  dropped  very  slowly. 

Suppose  some  Henry  Ford  of  lS6."i  had  said  what  he  has 
just  said,  and  people  h.-Kl  generally  accepted  his  statement 
us  true,  would  there  not  have  been  a  sorry  lot  of  solemn 
v^aiters  for  the  good  old  prices  of  1861?  Yes,  a  H-year  lot 
of  wrathful  waiters. 

Able  as  Mr.  Ford  is  as  a  manufaolurer  and  merchant,  his 
Ignorance  of  industrial  hii-tory  is  fully  as  profound  as  his 
cdmitted  ignorance  of  political  history.  Yet  without  a  knowl- 
edge of  industrial  history,  particularly  with  reference  to  gen- 
eral changes  in  price  levels,  no  man  can  give  worth  while 
novice  as  to  the  future  of  price  levels.  To  attempt  (o  ad- 
vise the  nation  about  future  price  levels  without  studying 
the  history  of  past  price  levels  is  on  all  fours  with  an  at- 
tempt to  predict  an  eclipse  without  having  studied  the  rec- 
ords of  astronomy. 

In  Mr.  Gillette's  recent  (Apr.  7)  20-page  article  on  price 
levels  It  was  shown  that  the  two  main  factors  that  had  op- 
frated  to  Increase  commodity  prices  were  increase  in  money 
per  capita  and  increase  in  the  rate  of  money  turnover.  It  was 
shown  that  when  the  present  high  rate  of  money  turnover 
becomes  normal,  the  amount  of  money  per  capita  will  still 
hn  66  per  cent  nbove  the  prewar  level,  and  that  consequently, 
commodity  prices  will  not  decline  below  a  level  of  1.66  times 
the  prewar  level  of  191.3  for  many  years  to  come.  The  pres- 
ent decline  in  wholesale  commodity  prices  has  gone  far 
enough  to  reduce  the  price  Index  to  .?.50  for  August,  as  com- 
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pared  with  luo  for  the  year  1913.  Hence  there  will  have  to 
be  a  further  shrinkage  of  about  33  per  cent,  or  one-third. 
telore  average  commodity  price.s  will  reach  "the  new  plateau 
of  prices,"  namely,  when  the  index  price  is  Itiij.  This  may 
ocfur  in  a  few  monlhs,  or  it  may  take  two  years  as  it  did 
after  our  civil  war. 

ReturniuK  to  the  prices  of  Mr.  Fords  own  i)roducts.  it  will 
It   well  to  con<pare  the  following: 

.    Typf.  Xiw  Old 

jjrlce.  price. 

PjuriiiK.    with    elfctric    sinner $riUi  fKSO 

Hunabout.    v.lth   eleclrio   .snirt.-i     IB5               625 

Swdaii,  wiih  oli-clrlc  startiT  and  <lemounlalile  rims  79".               975 

Coupv.  with  .'k-ctrlc  sturtvr  ami  <li'iiiiiunlal>K'  rims  745               860 

.VIo<|.-l    T   Ctui.s.sis    :)(;0               525 

Om-ton    truck    chasslx.    pncuiiialii.    tiris   and    d-- 

-    niountahle  rlinB   545               640 

Kordsoii    tractor    790               8B0 

It  will  be  seen  that  his  average  price  reduction  is  only 
about  20  per  cent,  which  is  a  long  cry  from  the  60  per  cent 
that  average  wholesale  commodity  prices  would  have  to  drop 
to  get  back  to  the  prewar  level.  In  short,  Mr.  Ford,  who  had 
accumulated  a  \'ast  fortune  selling  motor  cars  prior  to  the 
war.  proiioses  to  reduce  his  war  prices  20  per  cent,  and  co- 
incldently  invites  the  average  American  farmer,  manufacturer 
and  merchant  to  write  down  their  prices  liO  per  cent!  Further 
comment  seems  superfluous. 


The  Federal  Highway  Council 
Meeting  at  Akron 

The  two-day  session  of  the  Federal  Highway  Council  at 
Akron.  Ohio,  last  week,  was  primarily  a  conclave  of  com- 
mittees. Nine  committees  met  separately  and  Jointly  to 
discuss  highway  problems  and  to  render  reports.  There 
was  consequently  little  in  the  way  of  technical  papers,  but 
inuch  in  the  way  of  practical  suggestion,  particularly  as  to 
hew   to  secure  more  money  for  highway  improvement. 

One  of  the  most  suggestive  as  well  as  interesting  fea- 
tures of  the  convention  was  a  five-reel  film  entitled,  "Vir- 
ginia's New  Hour."  This  film  was  made  under  the  direc- 
tion of  James  W.  Brooks.  Director  of  the  Educational  Bu- 
reau of  the  Federal  Highway  Council.  It  is  not  only  a 
moving  history  of  the  evolution  of  highway  transportation 
but  a  visualized  exposition  of  the  economy  of  better  roads. 
The  flim  has  been  in  great  demand  by  moving  picture 
houses  In  Virginia,  ai.d  without  doubt  has  served  to  per- 
suade thousands  of  voters  to  support  the  state  highway 
bond  issue.  The  Federal  Highway  Council  i.s  prepared  to 
assist  other  states  in  similar  manner  to  educate  the  peo- 
ple to  the  need  of  expending  large  sums  of  raonev  for 
roads. 

Mr.  Brooks  has  prepared  a  16-page  booklet  entitled  "Mak- 
ing Highways  Pay,"  which  can  be  advantageously  circulated 
wherever  voters  need  persuasion  as  to  the  economic  ad- 
visability   of   improving   roads. 

Abstracts  of  committee  reports  will  be  in  our  next  Road 
and   Street   Issue. 

Mr.  S.  M.  Williams,  Chairman  of  the  Olticers  and  Execu- 
tive Committee.  Is  to  be  congratulated  upon  the  success  of 
this   convention. 


A  Plea  for  the  International  Road 
Congress 

I  h'  last  International  Koad  Congress  w^as  held  in  Lon- 
don In  lai.-?.  In  another  column  Prof.  Blanchard  discusses 
the  holding  of  the  next  congress  in  America  in  1922.  It 
is  net  too  early  to  begin  the  campaign  of  securing  the 
support  for  this  project  by  all  American  highway  engi- 
neers and  ofUclals. 

Among  the  things  to  be  accomplished  as  speedily  as 
possible  Is  the  securing  of  the  support  of  our  federal  gov- 
ernment through  affiliation  as  a  member  of  the  Permanent 
International   Association   of  Uoad   Congresses. 

There  Is  perhaps  no  subject  of  political  importance  that 
lends  Itself  better  to  International  exchange  of  experience 
than  the  subject  of  roads.  Now  that  motor  vehicles  are 
coming  so  rapidly  info  universal  use,  it  Is  more  evident 
than  ever  that  highway  transport  problems  in  different 
cwirfri  9  are  e.i.sentlally  the  same.  Therefore  a  periodic 
conclave   of  highway   engineers   from   all   countries   must   in- 


evitably result  in  great  benefit  to  some  countries  and  some 
benefit    to   every   country. 

Mr.  S.  T.  Henry,  who  has  Just  returned  from  an  eight 
months'  trip  through  South  America,  told  the  editor  at  thi 
Federal  Highway  Council  meeting  last  week  that  he  found 
almost  no  good  roads  in  South  America  aside  from  sonu 
300  miles  in  one  district.  If  civil  engineers  from  South 
America  were  sent  by  their  governments  to  a  highway 
congress  in  America,  they,  at  least,  could  not  fail  to  secure 
many  valuable  ideas;  but.  what  is  equally  important,  would 
become  charged  with  enthusiasm  for  highway  betterment 
in  their  countries.  This  enthusiasm  they  would  impart  to 
public  ofl[icials,  to  newspaper  editors  and  others. 

This  much  as  a  suggestion  of  what  South  America  would 
gain  from  us.  Our  immediate  gain  from  them  would  be 
the  profit  from  greater  sales  of  road  building  machinery 
and  motor  vehicles. 

France  and  England  may  not  be  able  to  teach  us  a  great 
deal  about  highway  design,  construction  and  maintenance, 
but  let  us  not  be  so  egotistic  as  to  think  they  can  teach  us 
nothing.  We  have  learned  much  from  them  in  the  past, 
and  it  is  beyond  belief  that  we  shall  learn  no  more  from 
them  in  the  future.  We  are  in  grave  danger  of  regarding 
ourselves  as  the  "know  it  all"  nation.  Nothing  will  be  so 
apt  to  render  us  immune  from  the  insidious  attacks  of 
bigheaditis  as  an  occasional  vaccination  with  the  experi- 
ence of  other  peoples.  Let  us  by  all  means  support  any 
project  that  will  bring  us  in  contact  with  the  thinking 
men   of  other  lands. 

Why  Civil  Engineers  Should  For- 
mulate Economic  Public  Policies 
and  Programs 

For  the  first  seven  months  of  1920  the  sales  of  city  bonds 
totaled  about  $412,000,000.  as  compared  with  J3,S8,000,000  for 
the  same  period  in  1919.  Bearing  in  mind  that  a  dollar  will 
now  buy  less  than  half  what  it  would  buy  in  1914,  the  recent 
sales  of  municipal  bonds  are  very  discouraging 

Bond  interest  rates  now  average  about  60  per  cent  above 
Iirewar  rates  for  bonds  that  are  not  tax  exempt  and  that  are 
sold  at  par.  As  explained  fully  in  our  issue  of  Sept.  22,  there 
is  no  hope  of  a  rapid  decline  in  bond  interest  rates:  but 
many  city  officials  are  ignorant  of  the  economic  laws  that 
control  interest  rates,  and  consequently  are  holding  up  mu- 
nicipal bond  issues  In  the  vain  hope  that  lower  interest  rates 
will  be  securable  in  the  near  future.  Some  cities  arc  pre- 
vented by  law  from  paying  more  than  5  per  cent  interest  on 
bonds.  Municipal  improvements  in  those  places  will  be  held 
up  until  those  restrictive  laws  are  changed.  What  are  civil 
engineers  doing  toward  persuading  the  public  such  laws  need 
revision? 

The  time  has  come  for  civil  engineers  to  take  leadership 
in  solving  the  broader  problems  of  economics,  and  in  mak- 
ing the  public  realize  that  engineers  are  competent  to  solve 
such    problems.      Among    these    general    economic    problems 
none  is  more  important   today  than  the  problem   of  average 
lirices — average  commodity  prices,  and  average  bond  prices. 
In   another  editorial  we   indicate   why   business   men   so   sel- 
dom   solve    these    broad    economic    problems    correctly.      An 
unexampled  opportunity  presents  itself  to  engineers  to  study 
the   history  of  price  changes,   the  causes  of   those   changes, 
and  to  derive  correct  theories  with  which  to  forecast  future 
changes    within   reasonable    limits.      Having   equipped    them- 
selves   with    adequate    information    on    these    matter.s,    engi-  j 
neers  should   be   able  to   persuade  the   leading  men   in  eachf 
city  to  advocate  the  economic  plans  submitted  by  engineers.! 
It  is  not  enough  for  civil  engineers  to  design  economic  struc-f 
tures  and  plants;  they  must  also  formulate  economic  policies 
for  cities,  counties  and  states  to  follow.     What  is  the  use  of 
plans   for   construction    if   there    is    inadequate    money    with 
which  to  construct? 


Bidding  Prices  on  Iowa  Road  Work. — Based  on  the  number 

of  Jobs  rather  than  the  yardage,  average  prices  on  Iowa  road 

work  during  July  were  as  follow's: 

Concrete  pavlnR,  per  sq.  yd J.'(.90 

Kxcavailon  for  paving,  per  sq.  yd ' .85 

Earth  c-xcavatlon.  per  cu.  vd 58 

Gravel  loading  and  hauling.  1  mile 90 

Kach  rdditlon.Tl  V>  mile  haul   2« 
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Tht.  So-Called  Asphalt  Contents  of 
Road  Oils 

To  ihp  Kililiir:  Vour  issue  of  Aug  4  contains  a  reprint  of 
.1  paper  entitled  -The  So-called  Asphalt  fontenta  of  Road 
•  Ills."  which  was  presented  by  the  luthors.  Messrs.  Ander 
'.'II  &  Taylor,  at  the  23d  annual  meetlni;  of  the  American  So 
nely  for  Testing   Materials. 

Inasmuch   as   this   paper  apparently   carrli-s   the   weight   of 

•he  Department  of  Agriculture  behind  It  and  expresBes  opin 

ri!'  contrary  to  those  held   by  many  engineers,  including  the 

iter,  it  appears  unfortunate  that  the  discussion   which  fol 

rt-ed    the   reading   of   tiie   paper    was    not    also    presented    In 

"ur  issue.     A  brief  summary  of  some  of  the  points  brought 

It  In  the  discussion  referred  to  may  be  of  Interest  to  your 

!•  i.ders. 

The  authors.  In  their  paper,  describe  the  materials  experi- 
mented with  and  the  tests  they  made  upon  them  and  then 
draw  certain  conclusions  from  their  worli.  Conclusion  No.  1 
Mtes:  -That  with  a  given  type  of  oil,  the  consistency  will 
illcate  the  percentage  of  asphalt.'  iiid  this  Is  substantiated 
I  y  a  graph  showing  the  relation  between  the  asphalt  con- 
tents of  Mexican  road  oils  and  their  speclllc  viscosity.  Now 
there  are  two  distinct  types  of  .Mexican  crude  oil  Imported 
Into  this  country;  the  so-called  light  crude  of  approximately 
20  Be.  gravity,  and  the  Panuco  or  heavy  crude  of  approxi- 
mately ll..i  Be.  gravity.  Hoth  of  these  are  used  in  the  man 
iifucture  of  road  oils  and  some  road  oils  are  made  from  u 
mixlure  of  them. 

The  authors  do  not  state  whether  the  "type"  mentioned  in 
the  conclusion  cited  includes  only  one  or  both  of  these  oils. 
As  a  matter  of  fact,  the  relation  which  exists  between  the 
specific  viscosity  and  asphalt  contents  of  straight  run  prod- 
is  made  from  the  light  crude  Is  not  the  same  as  that  which 
\ists  in  products  similarly  made  from  the  heavy  crude.  This 
u-  readily  seen  from  the  following: 

TABLE    I.— Sprciilc  Viscosity    and    .Ssplinlt    Contents    of    .Straight 
Run    i;«)ail   Olli   Made    from   Light  and   Heavy   Mexican    '"rudes. 

Spedflc     Viscosity  .Vsphalt  Contents 

at  212  F.  (100  Pen.) 

2.R  5S.1% 

12.1>  75.0% 

i:.?  79.2% 

24.3  75.0% 
•10.3  79.5% 
■19.?  82.0% 

75.4  92.0% 
7«.l  86.0% 

.\n  examination  of  the  paper  reveals  but  little  Informa- 
tion as  to  the  real  nature  of  the  .Mexican  products  upon 
which  the  graph  was  founded,  I.  e..  whether  made  from  light 
or  heavy  crude  and  the  process  of  distillation  used.  If  an 
asphaltic  crude  is  reduced  by  steam  distillutlon  and  samples 
of  the  resldiuum  are  taken  at  various  stages  of  the  distilla- 
'lon.  it  is  perfectly  true  that  there  will  be  a  definite  rela- 
tion between  specific  viscosities  and  asphalt  contents.  But 
this  has  been  known  for  years  and  it  is  no  new  discovery 
of  the  authors.  This  relationship,  however,  does  not  hold 
good  where  radically  different  methods  of  refining  the  same 
crude  are  followed.  The  paper  closes  with  the  follow- 
ing paragraph;  'Summarizing  our  conclusions,  it  may  be 
stated  that  it  is  our  belief  that  the  percentage  of  asphalt 
gives  no  additional  information  on  the  suitability  of  a  road 
oil  for  a  given  purpose,  which  Is  not  adequately  shown  by 
the  results  of  other  tests,  better  understood  and  at  the  pres- 
ent   time   well    standardized.''      It    is    Important    to    note    that 


Source. 
Light  crude. 
Heavy  crude. 
Light  crude. 
Heavy  crude. 
Heavy  crude. 
Light  crude. 
Light  crude. 
Heavy  crude. 


Hie  authors  slate  that  the  lesis  on  grou"  \,  v  iiieh  eiiiisisted 
of  residual  petroleuuis,  usphaltic  petroleums  and  oil  asphalt 
cutbacks,  showed  no  general  relation  between  the  percent- 
age of  asphalt  and  the  ordinary  test  characteristics  of  thu 
sample  (which  includes  of  course  specific  viscosity),  and 
(hat  the  source  of  the  oil  has  a  great  Induence  on  the  results 
of  the  tests.  It  is  also  of  importance  to  remember  that 
many  of  the  road  oils  of  coinmeree  come  under  the  above 
classification. 

.Now  let  us  put  ourselves  In  the  position  of  an  engineer 
or  a  municipality  purchasing  road  oil,  and  assume  that  we 
are  following  Missrs  .-Vndertnn  and  Ta.\  lor's  advUe.  How 
are  we  to  ascertain  the  kind  of  crude  from  which  the  road 
oil  we  purchase  Is  manufactured?  Are  we  to  take  the  manu- 
facturer's or  Jobber's  word  for  It;   and  how  are  we  to  prove 


their  statements'."  .Moreover,  from  the  standpoint  of  the  re- 
sults obtained,  how  much  are  we  really  concerned  about  It, 
provided  it  contains  the  retiulslte  amount  of  asphalt  of  the 
desired  nuallty?  If  we  are  to  ailmit  road  oils  made  from 
different  types  of  crude  on  the  basis  proposed  by  the  autliors 
of  the  paper  under  discussion,  we.  must  establish  the  rela- 
tion between  specKlc  viscosity  and  asphalt  contents  for  each 
type  and  embody  these  figures  in  our  specifications  and  ex- 
clude practically  everything  but  straiglit  run  products,  al- 
though many  of  us  believe  cut-backs  to  be  much  superior. 
Also,  we  must  bar  products  made  from  mixed  crudes.  Much 
more  might  be  wrillen  upon  the  subject,  but  the  writer  be- 
lieves that  the  absurdity  of  the  conclusion  cited  has  been 
fully   proved   from  the  paper  itself. 

.\  still  more  vital  point  remains  to  be  touched  upon  which 
involves  a  criticism  of  the  specifications  for  road  oils  dravtn 
up  by  the  conference  of  state  highway  testing  engineers  and 
chemists  held  In  Washington  at  the  Bureau  of  Agriculture 
In  1917.  to  which  reference  is  made  In  the  paper  under  dis- 
cussion. This  criticism  refers  to  the  omission  in  these  speci- 
fications of  any  requirements  for  the  ctraracter  of  the  asphalt 
contents.  A  residue  may  be  obtained  by  evaporation  ac- 
cording to  the  method  described,  which,  instead  of  being 
asphaltic  In  character  and  of  use  as  a  binding  and  cementing 
agent.  Is  distinctly  non  asphaltic  and  almost  wholly  lacking 
in  cementing  value.  I'nlesH  this  Is  guarded  against,  an  oil 
may  be  accepted  which  is  utterly  worthless  as  a  road  binder. 

The  foregoing   table  of   tests  of  road  oils  actually   supplied 


TABLE  IT.— 

1 
Derived    from 

L't.     Mex 

>i>.  Gr.  at  60  F. 0.985^ 

lash    ^closed)    208  F 

re     SIOF 

.-:..luble  In  71!  Be  .Vap.  86.75% 

Klxed   Carbon    9.50% 

Loss.    50  pms..    .T   hrs., 

.•?25  F ?.92% 

■Jp   Vise.  Engler.  212  F.  17.20 

V.splt.  I'ontent.s.   lOOP.  79.26% 
\splt.  Contents.     .lOP. 
Analysis  of  Asphalt. 

I'ontents.    50    Pen.  75  66% 

netratlon  at     32  F. .  24 

.  netratlon  at     77  F. .  il 

I  .netratlon  at  115  F. .  149 

Soluble   In    76    B.    Nap.  74.15% 

Flxed  Carlwn    15.00% 

Ductility  at   77   F 14  cms. 

Character    


.rVALTSFS   OF  STRAIGHT  HfN   ROAD  On-S  MADE  FIIO.M    VARIOIS   CRT'DES. 
2  3  4  E  S 


f^rude. 

'.  '.:!«5 
,  -  .,  |,. 

.■  i  ■   !•• 
S9.30% 
6.50% 

11.03% 

;\.'>ii 


H»avy    Cal. 
0.9945 

nf,  F 

148  F 
98.35% 
4.0  % 

1.28% 
13.10 
74.6.".% 


5.T.50% 
'*2 
h\ 
118 

69.75% 
l.'!.00% 

12  cms.  1 
A'phalll 


71  62% 

"..7 

;;9o 

■•0.611.-; 
9.0ft% 
nOrfsi. 
anrl 


Crude. 

1.007 
4  2X  F 
.-•16  F 
98.20% 
.1.00% 

n.36% 
14.10 
s7.02% 


83.87% 


■nn 

■i-  6.1% 

-...•.«% 

100  cms. 


L't.   Cal. 

0.991 
363  F 
484  P 

98.35% 

4.00% 

1.05% 

8.70 

68.50% 


53.00% 
9 
■.3 

:'00 

86.95% 

9.50% 

100  cms. 


very      cementltlous- 


(77\ 


Crude. 

n.997 

113  F 

490  F 
18  .16% 
.■«.50% 


9 
52 


;.4i% 


Non-AKi>. 
Crude. 
0.9285 
230  F 
J46  F 
98.20% 
2.00% 

2.17% 
2.00 
r.5.30% 


8 

ttaglan. 
0  940 

.-'99  F 
469  F 
.16.80% 
4.50% 

0.65% 
POO 
65.40% 


52.46% 

33 

52 

to 

.3.00% 
11.50% 
I  cm. 
Jrensy;     Not.\dhe8lve: 
c«mentl-         Not  oily. 
tU>il«< 


Crude. 

».9732 

478  F 

.-.69  F 

<l.60% 

7.40% 

0.06% 
12.5 
'J2.60% 


Vary      adtie- 
alve. 
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to  a  number  ol'  municipalities  will  illustrate  some  of  the 
points  the  writer  has  tried  to  make  in  the  foregoing.  In  all 
cases  the  kind  of  crude  from  which  these  oils  were  made  has 
been  established  beyond  any  reasonable  doubt. 

The  absence  of  any  constant  or  definite  relationship  be- 
tween specific  viscosity  and  asphalt  contents  in  road  oils 
made  from  different  crudes  is  clearly  shown  by  the  follow- 
ing e.xcerpt  from  this  table  in  which  the  road  oils  have  been 
re-arrangcd  according  to  specific  viscosity: 

TABLiE    in.— Specific  VIsoositv   and   Asphalt    Contents   ol"   StiaiBlit 

Run   Road  Oils  Made  from   Various  Crudes. 

Asphalt    Contents 

100  Pen. 

55.30% 

5S.07% 

65.40rc 

68.50% 

92.60% 

74.65% 

79.26% 

75.82% 

87.02% 


Specific    Viscosity 

at  212  F. 

2.0 

2.5 

50 

8.7 

12.5 

Vi  1 

17.: 

214 
34.1 


Source. 
Non-asphaltic    Crude. 
L.ight    Mexican    Crude. 
Kentucky   Crude. 
Uipht    California    Crude. 
Kentucky   Crude. 
Heavy    California    Crude. 
IJsht    Mexican    Crude. 
I..iBht     California     Crude. 
Heavy    California    Crude. 


Hero  we  find  an  oil  with  21.4  specific  viscosity  having  a 
lower  asphalt  content  than  an  oil  with  17.2  specific  viscosity, 
and  an  oil  with  \2S^  specific  viscosity  having  tar  higher 
asphalt  contents  than  any  of  the  series  up  to  :!4.1  specific 
viscosity. 

Plotted  in  a  graph,  the  curve  showing  relation  between 
asphalt  contents  and  specific  viscosity  appears  as  shown  in 
Fig.  2. 

Reverting  to  Table  II.  we  see  that  the  asphalt  contents 
obtained  by  evaporation  in  the  prescribed  manner  from  oil 
No.  7,  has  practically  no  ductility  or  C(>nientitiousness  and  is 
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Specific  Vixosify  at  StiF 
Fig.   2. — Curve    Based    on    Table    III. 

distinctly  greasy.  The  character  of  ths  residue  cannot  be 
predicted  from  any  of  the  other  tests  made  on  this  road  oil. 
Its  gravity  closely  approximates  that  of  No.  2.  Its  naptha 
soluble  contents  is  alTnost  the  same  as  Nos.  3,  4,  5  and  G.  Its 
fixed  carbon  closely  approaches  that  of  No.  6,  as  does  also 
its  specific  viscosity,  and  yet  all  these  oils  yield  asphalt 
residues  of  good  ductility  and  high  cementitiousness.  With 
the  exception  of  the  penetration  and  ductility  tests,  none  of 
the  other  tests  made  on  the  asphalt  contents  themselves 
give  any  clue  to  the  physical  characteristics  of  this  residue. 
Its  naptha  soluble  and  fixed  carbon  contents  are  almost  the 
same  as  No.  1.  For  this  reason  the  writer  believes  and 
strongly  urges  that  a  ductility  requirement  be  added  to  the 
asphalt  content  requirement  and  that  both  be  included  in 
road  oil  specifications.  In  view  of  the  foregoing,  it  would 
be  interesting  to  learn  just  what  other  "better  understood" 
lests,  the  authors  referred  to  in  their  concluding  paragraph 
as  giving  adequate  information  concerning  the  suitability  of 
a  road  oil  for  a  given  purpose.  V.  P.  SMITH, 

New   York.  Consulting   Paving   Engineer. 


Freight  Rates  on  Construction 
Materials 

To  the  Kditor:  My  atlention  has  been  called  to  an  edi- 
torial in  the  Sept.  1  Issue  of  "Engineering  and  Contracting," 
entitled,  "Why  Wisconsin  Koad  Improvement  Has  Boon  De- 
layed," in  which  the  following  statement  is  made:  "Railway 
officials  will  naturally  be  Inclined  to  give  preference  to  freight 


that  yields  the  largest  revenue  per  car  mile,  and  construction 
materials  do  not  fall  within  that  class." 

This  impression  seems  to  be  general  throughout  the  engi- 
neering and  public  press.  Even  railway  officials,  who  should 
know  better,  often  express  similar  opinions.  The  facts  in  the 
case  do  not  bear  out  that  there  is  any  logical  relationship  be- 
tween the  earnings  on  construction  materials  and  other 
classes  of  freight.  Especially  is  this  true  of  mineral  aggre- 
gates. 

Just  now,  while  all  business  is  fraught  with  uncertainty 
because  of  the  lack  of  adequate  iransportation,  it  would  be 
well  for  the  public  and  those  most  interested  to  understand 
the  freight  rate  structure  as  It  exists  today  and  Its  effect  on 
movement  of  commodities.  They  should  know  that  building 
materials  are  and  have  been  paying  more  than  their  share 
of  the  freight  charges  and  with  the  10  per  cent  blanket  In- 
crease, granted  by  the  Interstate  Commerce  Commission,  the 
excess  over  the  just  share  these  commodities  should  bear  will 
be  still  further  augmented.  The  Influence  of  every  one  en- 
gaged in  the  construction  industry  will  be  needed  to  correct 
this  injustice  and  to  prevent  further  throttling  of  building 
work  because  of  the  restriction  to  the  movement  of  building 
materials  under  excessive  rate  charges. 

The  National  Association  of  Sand  and  Gravel  Producers, 
before  the  Interstate  Commerce  Commission  said: 

The  National  Association  of  Sand  and  Oravel  PixHiucers  docs 
not  attempt  to  deny  the  statement  of  petitioners  in  this  proceed- 
iiis,  that  the  revenues  derived  from  the  sale  of  transportation  ser- 
vice are  Inadequate;  that  there  should  be  an  advance  in  the  gen- 
eral level  of  rates;  but  we  assert  emphatically  our  belief  that  to 
secure  additional  revenue  by  a  blanket  advance  In  all  freight 
rates,  without  distinction,  would  be  unwise  and  unjust  and  cause 
hardship  and  Injury  to  many  industrial  inlerests.  There  are  three 
kinds  of  transportation  rates  in  existence  today:  Those  that  are 
fair,  those  that  arc  excessive,  .Tnd  those  that  are  preferentially 
low.  We  assert  as  an  incontrovertible  fact  that  If  the  carriers  will 
(eliminate  all  preferential  rates  by  advancing  them  to  a  Just  and 
reasonabla  basis,  ihe.v  will  not  only  enhance  revenues  sufficientl.v 
to  meet  thei.'-  needs,  but  will  also  be  able  to  reduce,  to  some  slight 
extent  at  least,  the  undue  burden  now  weighing  heavily  on  certain 
producing  interests,   particularly   that   of  sand  and   grarel. 

There  are  rates  in  effect  that  yield  less  than  6  ct.  per  car  mile. 
Not  many,  of  course,  as  that  is  the  extreme  situation;  but  there 
are  many  that  yield  less  than  12  ct.  per  car  mile.  As  far  back  as 
the  Five  Per  Cent  Case  this  Commission  called  attention  to  this 
situation.     On  page  408,  I.  C.  C.   31,   is  found   the  following: 

"Wo  suREfrst  that  all  the  railroads  '.n  Olllcial  Classification  ter- 
ritory examine  carefully  their  freight  rates,  rules  and  regulations 
with  .a  view  to  increasing  rates  that  are  found  to  be  clearly  un- 
remunerativt,  and  modifying  burdensome  rules  and  regulations 
relative  to  minimum  weights  and  simil.ar  matters  where  this  may 
Justly  bo  done.  The  compilations  prepared  by  the  Commission  of 
.answers  of  carriers  to  our  questions  in  this  proceeding  calling 
for  a  statement  of  their  earnings  on  represenlati»e  trifflc  dis- 
closes many  rates  which  barely  yield  enough  in  revenue  to  pay 
adequately  lor  the  mere  use  of  the  equipment.  Our  compilation 
also  show.*?  that  a  large  proportion  of  traffic  in  many  commodities 
is  yielding  loss  than  7  ct.  per  loaded  car  mile,  althougb  the  record 
.'-hows  that  railroad  men  ordinfirily  consider  that  the  average 
earnings  per  loaded  car  mile  should  be  moro  than  twice  that 
amount.  Many  unremunerative  rates  had  their  origin  in  fierce 
competition  for  '.raffle  or  under  the  menace  of  the  b4g  traffic  of 
powerful  thippuis.  Many  such  rates  have  doubtless  been  con- 
tinued through  ignorance  of  the  loss  they  entail  upon  the  car- 
rier.s."     (Five  Per  Cent  Case.) 

On  page  "118  of  tha  same  report  is  a  table  listing  samples  of 
rates  taken  from  answers  filed  by  carriers,  showing  net  car  mile 
revenue  ranging  from  2  ct.  to  7  ct.  Tables  on  pages  415,  416  and 
417  of  the  same  report  list  many  rates  yielding  less  than  10  ct. 
P2r  car  mile. 

A  compilation  from  repcrts  made  by  41  sand  and  gravel  produc- 
ing plants,  located  in  various  parts  of  the  United  Stales  showed: 
"During  the  year  1919  the  44  reporting  plants  shipped  66,943  car 
loads  of  sand  and  gravel.  The  avcr.age  haul  was  49.31  miles  and 
the  average  rate  71.4  ct.  per  ton.  In  the  C.  F.  A.  Class  Rate  Case 
before  the  Indiana  Commission  In  1917  carriers  Introduced  carefully 
prepared  exhibits  .showing  the  average  terminal  cost  of  handling 
less  than  carload  freight  to  be  about  %2  per  ton  and  of  carload 
freight  about  15  ct.  per  ton.  This  includes  the  combined  cost  at 
points  of  origin  anil  (li'.«tination.  Allowing  for  the  difference  in 
cost  between  1917  and  1D20,  the  cost  today  of  handling  carload 
freight  at  terminals  could  not  exceed  28  ct.  per  ton.  Computing 
on  an  operating  ratio  of  70  per  cent,  the  Justified  terminal  factor  of 
the  rate  would  be  40  ct.  per  ton.  Deducting  40  ct.  per  ton  from 
71.4  ct.  per  ton,  the  hauling  factor  of  the  rate  paid  on  sand  and 
gravel  would  be  31.4  ct.  per  ton  for  49.31  miles,  or  6.4  mills  per 
ton   mile,  or  32  ct.  per  car  mile. 

The   Third    Cla.ss  rate,   Boston   to   Chicago,    Is   75  ct.   per   100   lb. 
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1         1    .  i:.M-.    ii.is   be*n    fouiKl    !•■    I"     iln-    aveiiiKi    puUl  on    IcBii    th;in 

.  .,:    1.1    friieht;    75    cl.    p«-i-    luu    lb.    is    t\U    p.  i-    loti.      Tli.-    irnulnal 

...^t   I.I    1917  was   $2  per  ton.     That   wouUl   tixlav   be    I ; M)   per   ton. 

hlih,   on  an  operatlne  ratio  of  70  pi-r  cint,   wuuld  3u.ttlf.v    IS   us 

•IK!  terminal  factor  In   the  rate.     This  <i.iluct.-a   from   IIS   per   ton 

av.M   Jio   per   ton  as   the   haulaK-e   pan   of  the  rate,  or   lei>a   than 

10  mills  per  ton  mile.     I.*.ss  earloai]   freitht  loatls  from  !>  to  S  tons 

tj  the  car:  en   the  basis  of  S  tons,   a  carload  of  L.   C.   L.    fn-lKht. 

Coston   to  ChleaBO.   iKtys  less  than    s  ct.  per  car  mile.     Saml  anJ 

.avel  Is  worth  75  c-t.   per  ton.  To  ylilcl  a  mars'ln  of  refirn  e<|iial 

.  that  accruinK  frjm   the   transportation  of  saml  ami  uravel,   the 

s, aboard   Chlcaso   rate   must   be   at    li»<i   doubled. 

The  same  situation,  but  to  a  lesser  d.-gree.  applies  to  the  Trnns- 

■"'  M->ntal    Hale   Scale,   iKith  east  and  w.st   bound.     It   applies  to 

.•i.s  rate  scale  appl.vlng  from   th.-  various   IlltnolN  rat.-  eroups 

i.lir.s    west    bank    Mls.slsslppl    Itlv.r    points)    to    Si.    I'aul    and 

imn.'apolla,  except  as  to  part  of  Oioup  1.     The  exlsllnc  C.  F.  A. 

la.-.s    Kate    Scale    Is    entirely    Inadt-tiuniu    for    distance.)    ovit    200 

.lle.«.  In  so  far  as  the  U  C.  L.  oln-xses  are  conoenn-d.     Th.-  Increase 

!i   third  class.  5  miles  to  205  miles,   is  24  ct.   per   100  lb  ;   from  205 

ill-s   to    SOS   mlle.'i   the    mcrea.se   Is  only  9   ct.   per  100   lb.      A    lino 

ivinc  a    terminal    haul   of    100    miles  out    of   a    total    haul   of   SCO 

oiihs.   would  earn   but  $2.14   per  ton,  out.  of  which   must   come   Uio 

on.'   t.Tmlnal   cost— a   money    losing  proposKlun.      It    Is   net   duncult 

to    .Jt^termlne    why    nillroad    revenues    are    Inadequate    when    such 

situations  are  allowed  to  continue.     The  First  ("lass  Kale  between 

the    Seaboard    and    Chlcaso    should    be    at    least    $2    per    lOO    lb.    to 

r.-turn  a  fair  margin  of  proflt.     Many  other  class  rate  scabs  must 

be  advanced   to  be  reasonable  and  in  line  wlih  present  conditions. 

Or.ivel   Is  a   very   cheap   commodity,    probably    the   lowest   priced 

commodity   shipped.     It   Is   today   worth    f.   o.    b.  cars  at    point   of 

shipment,  alxr.ut  GO  cl.  per  ton.  or  J30.00  per  car.     Even  coal,  which 

IS   also   a  comparatively   cheap    commodity.    Is   worth    from    six    to 

•^iKht  times  ."»s  much  as  Kravel.     Furthermore,   sand  or  srnvel  can 

not  be  damaged    by   transportation    hazards,    unless   It   he   droppMl 

i'lto  a  river.      It   cannot    be  burned:    It    is    unaffected    by   weather. 

\..   liability  .attaches   to   the   transportalli^n.   which  can    be   said   of 

I  other  commodity.     The  hauls  are  short,  which  makes  fre<iuent 

|^■^  of  the  car  po.sslble.     But  it  Is  a  commodity  that  cannot  stand 

r.;h  rates.     If  It   moves  at  all.   It   moves  on  low  rates:    but   ratep 

..It   are    hiehly    profitable    to   the    carrier.      Furniture,    machinery, 

nnber  or  grain,  worth  from  $S0  to  J.iOO  per  ton.  can  move  on  hish 

I  lis.     Not  .'o  sand  and  Bravel.     Very  little  of   it   moves  at   more 

turn  i\  per  ton.     To  add  to  the  existinK  rates  the  advances  pro- 

•  .sed  would  mean  rales  In  excess  of  $1.00  per  ton  for  movements 
'   U'ss  than  75  miles,     rndoubtedly  such  advance  would  materially 

.luce  rojid  buildlnK — a  prospect  that  cannot  be  contempla'ed  with 

•  ■llff.'rcnce. 

The    followlnB''ls    from    report    of   the    I'nited    States    GcoloRlcal 

-  ir\'ey   for    1918,   on   the   illner.-il   Resources  of  the   United    States, 

me  300: 

"The    proi'ucers   found    business   better  during    the    first    half   of 

•  ■   year,    but   after  July   1.   1018,   there  was  a   pronounced   decline 

the  volume  of  business.    The  date  of  this  change  coincides  closely 

ith   the  dr. te  when  freight  rates  were  increased.     General  Order 

■  •>.  28.  of  the  fnlted  States  Railroad  Adminlstrntlon.  providing  for 

V    increase   of  25   per  cent,    went   into   effect  June   25,    1918.     The 

1  -iKht  rates  on   sand   and   gravel   were   increased    Ic   for  each   100 

»..  or  20c  a  ton.  equal  to  $G  or  $7  a  carload.     An  Increase  of  this 

lid   might  not  affect  products  of  the  higher  grades,  but   it   would 

n.l  did  affect  those  of  the  lower  grades,  which  sell  at  the  lowest 

1  ices." 

Your  magazine  reaches  a  large  number  of  engineers  and 

.  intractors.  who  for  some  reason  have  been   led  to  believe 

that  the  tnovement  of  construction  materials  is  not  prolllable 

liislness  to  the  railroads,  some  even  believing  that   the  rail- 

'  ads  handle  these  commodities  more  or  less  as  a  favor.     For 

his  reason  contractor.s  in  many  cases  have  been  reluctant  to 

nsist  upon   their  rights  in  the  matter  of  freight  and  trans- 

lortation   privileges,   feeling  that   this   favor   might   be   wlth- 

•  iiawn. 

E.  GUY  SUTTON. 
I'.usiness    Manager,    National   Association    Sand   and    Gravel, 
Indianapolis,  Ind.,  Producers. 
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Am.  Soc.  Mun.  Improvements  Convention  to  Consider  Pave- 
ent  Repair  Methods. — One  of  the  important  problems  to  be 
scussed  at  the  convention  of  the  American  Society  for 
■Tunicipal  Improvements,  St.  Louis.  Oct.  12-15.  will  be  the 
.  ndition  of  city  pavements  throughout  the  United  States 
ioUowing  the  four  years  of  neglect  during  the  war.  It  has 
been  stated  by  prominent  authorities  that  over  $100,000,000 
In  city  pavements  have  been  ruined  by  the  failure  to  keep 
up  paving  repairs  during  the  time  that  all  energies  were  de- 
voted to  war  industries.  The  municipal  engineers  now  face 
the  problem  of  bringing  these  pavements  back  Into  service 
with    the    least    expenditure. 


Central  Mixiii)^  and  Proportioning 

Plants  in  National  Old   I'rails 

Road  (Construction  in 

Illinois 

Conhtructlon  operntlons  now  under  «ay  on  the  Natiuual 
Old  Traill!  Ituud  in  llllnulK  liy  the  lleiirv  \V.  Horst  Co.,  con 
iriiciors.  Hocli  Island.  111.  fiiriiisli  .m  cpporlunlly  for  com- 
litiring  two  methods  of  hamlling  the  coiii-retiufi.  On  one  sec- 
lion  111  this  work  llie  Hurst  Co.  is  using  u  cenlrul  mixing 
pliint.  and  en  the  other  sertlon  it  is  using  a  central  propor- 
tionliig  plant.  The  tirst  mentioned  met  hod  Is  umployed  on 
Section  0,  Federal  .\id  I'roji'ct  No.  '.I.  the  plant  being  located 
nt  ilagarslown,  111..  12  inlioH  distant  from  Section  .^  of  Fed 
era!  Aid  Project  No.  9,  on  which  the  central  proportioning 
plant  Is  being  used.  Section  .j  comiiiises  27,S00  ft,  of  16fl 
wide  1:2:3^<|  pavement.  The  couKtruclIon  of  the  road  is 
under  the  direction  of  C.  M  ll;itliaw;iv.  Kngineer  Illinois  Dl- 
vision  of  IIIghvvayH. 

Central    Mixing    Plant  at   Haoarstown. 

Unloading  Plant.— Sand  .iiid  stone  're  received  by  rail  and 
art;  unloaded  Into  stock  piles  by  a  guyed  derrick  having  a 
7."i-ft.  mast  and  60ft.  boom  equipped  with  a  1yd.  clamshell 
luckel.  The  derrick  is  operated  by  i  3drum  steam  hoisting 
engine  and  a  separate  slewing  engine.  The  derrick  engineer 
)-tated  that  he  uses  less  than  .lOO  lb.  of  coal  for  fuel  in  10 
hours  when  operating  fairly  continuously.  With  a  Mreman 
i<nil  a  man  in  the  car,  the  engineer  stated  he  could  unload  a 
3S-40  cu.  yd.  flat  bottom  gondola  in  \'>  to  70  minutes.  From 
!•  to  11  oOton  cars  represent  10  hours'  unloading:  the  latter 
lipure  when  conditions  are  favorable.  On  much  of  the  work, 
the  clam-shell  bucket  must  be  swun";  through  almost  180° 
lor  unloading.  The  storage  capacity  for  aggregates  is  about 
12,"    ci.rload.s. 

Concrete  Mixing  Plant.-  A  2-bag  bilch  Austin  cube  paver 
if  used  for  mixing  concrete.  The  mixer  is  elevated  on  crib- 
bing sufflclently  to  discharge  the  mixed  concrete  into  motor 
trucks.  Back  of  the  mixer  are  two  bin.s  for  sand  and  stone, 
having  a  capacity  of  about  30  cu.  vd.  each.  The  derrick 
keeps  these  bins  filled  either  from  tV.e  stock  piles  or  direct 
from  the  cans.  The  bins  discharge  in'.o  measuring  boxes  so 
placed  that  they  can  be  emptied  directly  Into  the  skip  of 
the  mixer.  The  mixer  and  its  skip  are  operated  exactly  as 
would  be  the  case  were  It  working  directly  on  the  subgrade. 
ej:cept  that  It  is,  of  course,  stationan,'  and  elevated,  as  pre- 
viously described. 

Cement  in  sacks  is  stored  In  a  small  shed  along  the  track 
or  In  a  barn  nearby  and  Is  dumped  into  the  mixer  skip  in 
the  usual  way.  The  mixture  used  is  1:2:3%.  The  drum  revolves 
at  IS  revolutions  per  minute. 

Hauling  Equipment.— The  contractor  was  hauling  the  mixed 
concrf  te  witli  12  Ford  1-fon  trucks  equipped  with  1  cu.  yd. 
Lee  dump  bodies.  The  rear  tires  of  these  trucks  are  Fire- 
stone cords  S.T  by  '^  In.  Front  tires  pre  Firestone  fabric  30 
i\v  314  in.  The  rear  wheels  had  to  be  equipped  with  special 
rims  to  take  this  size  tires. 

Two  2-bag  batches  of  concrete  are  ht'iiled  at  a  load,  giving 
about  17  cu.  ft.  of  mixed  concrete.  One  of  the  bodies  had 
been  lltted  with  a  false  bottom  of  light  sheet  metal,  bolted 
and  hinged  to  the  top  edge  so  that  wh^>n  the  body  was  Jumped, 
this  false  bottom  swung  out.  eliminating  any  trouble  from 
■sticking  In  the  bottom  of  the  receptacle.  The  contractor 
plans  to  equip  all  of  the  truck  bodies  with  these  false  bot- 
toms. 

The  day's  record  for  this  oulflt  this  year  was  449  lin.  ft. 
of  16-ft.  pavement  in  !iV4  hours,  with  H  trucks  hauling  con- 
cjete  slightly  over  1V4  miles.  The  pavement  averaged  7% 
m.  In  thickness:  therefore,  this  run  .vould  require  a  volume 
of  170  cu.  yd.  of  concrete,  or  S.'jO  batches,  or  27.5  truck  loads. 
This  would  be  the  equivalent  of  62.2  seconds  per  batch  for 
mixing  and  emptying  from  the  drum.  M'ith  8  trucks  hauling, 
this  record  means  a  load  evi-ry  16.6  minutes,  or  an  average 
speed  of  10.7  miles  per  hour,  Including  all  stops.  Subtract- 
ing the  Idle  time  for  the  trucks  loading,  turning  and  unload- 
ing, the  actual  running  time  would  b«  about  12  minutes  per 
round  trip,  or  an  average  speed  of  XT,  miles  per  hour. 

Placing  and  Finishing. — Three  men  dumped  the  Lee  bodies 
i.nd  did  what  little  hand  spreading  of  the  concrete  was  neces- 
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Central   Mixing   Plant   Equipment   at   Hagarstown,   III.,  of   Henry   W.     Horst  Co. 

1.  Unloading  plant  and   «ock  piles  from  railroiid  side.     2.  Gen-  Lee  bodies.     5.   Special   false   bottom    to   facilitate   dumping   ml.xcd 

cral  view,  n-ixinp  plant,  bins  and  stocl<  piles.     S.  "Close  up"  view.  concrete.     6.    General   view,   placing   and    flnlshing   rnncri  1p    pave- 

mixlnfr  plant.     Two-sacl<   liatch,   Austin   Cube   Paver.     4,   Portable  ment. 
turntable,    for    turning    1-ion    Ford    trucks    on    subgrade.      Special 
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Central     Proportioning    Plant    Equipment    at    Brownstown,    III.,    of       Henry    W.    Horst   Co. 


1.  rnloadintr  plant,  stock  piles,  and  londInK  h\n»  from  railroad 
-uli».  2.  Lioadinf?  oement  for  batch  from  dt-.'ii.-r'H  warehouse*,  usod 
~  Htorape  space.  3.  Pumping  sand  and  ."ton.-  for  batch  Into  lA-f 
iiO'l.v.  la)  Kadial  gate  controlling  flow  of  .sioni-  frotn  bin  above. 
<b)  y.casuriiiR  box  for  stone.  (c>  Mfasurlng  box  for  sand.  i.  Ford- 
son   tractor  with  drag  smoothinir   »u>  .«iiberad»-       .'>.   \V»'Ntern    fri'sno 


scraper  and  SprlnKllcld  steam  roller.  B.  Di-llvcrInK  dry  batch  at 
mixer.  One  cu.  yard  Lee  dump  bod.v  on  1-ton  Ford  truck.  21 -lO 
AtHtln  Cube  TaviT  with  gasoline  .•nglnc:  Lakewood  flnl.Rhine  ma- 
chine: BiKW-Knox  type  B  steel  forms.  7.  Checking  aubgrade. 
With  .\o.  n.  this  view  ai.so  illustrates  nnlshine  operations  and 
c.^n^lslf-n^  \    of    concrete. 
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r.ary.  A  Lakewood  tamping  machine  took  care  of  the  fin- 
ishing operations.    Blaw-Knox  steel  side  forms  were  used. 

Truck  Turntable. — A  portable  turntable  was  used  on  the 
subgrade,  about  75  to  100  ft.  in  advance  of  the  point  where 
the  trucks  dumped  their  loads  of  ini.xed  concrete,  for  the 
purpose  of  turning  the  trucks  without  cutting  up  the  sub- 
grade.  The  turntable  was  designed  by  the  contractor's  en- 
gineers, and  specially  built.  It  rests  on  two  3  by  12-in. 
planks  shod  with  iron  strips  on  the  bottom,  which  serve  as 
skids.  These  planks  are  parallel  to  the  center  line  of  the 
highway.  The  planks  support  a  10-ft.  diameter  circular  track 
made  up  a  4-in.  "1"  beam.  Two  Sin.  steel  channels  13  ft.  in 
length  are  framed  together  with  3  by  3-in.  angle  irons  and 
steel  gusset  plates  and  form  a  track  for  the  truck  wheels  to 
stand  on  while  being  turned.  These  S-in.  channels  are 
each  bolted  to  two  small  carriages  built  up  of  3 
by  3-in.  steel  angles  with  two  wheels  to  the  carriage. 
The  wheels  have  a  4-in.  face  between  the  flanges, 
are  3  in  in  diameter  for  the  bearing  surface 
iind  6  in  diameter  for  the  llang?s,  and  ride  on  a  1-in. 
i'Xle.  The  .S-ir..  channels  which  carried  the  trucks  were 
somewhat  too  light  for  the  purpose  and  one  of  them  was 
slightly  bent  so  as  to  make  the  turntable  hard  to  operate.  A 
heavier  channel  would  have  avoided  this. 

The  turntable  is  dragged  ahead  either  by  a  team  or  by  a 
Fordson  tractor,  which  is  part  of  the  grading  eqiiipment.  Tlic 
table  was  too  heavy  for  the  Ford  trucks  to  drag  ahead. 

Grading  Equipment. — The  contractor  used  teams  and  slip 
scrapers  for  grading,  together  with  a  l),i;ht  tractor  for  pull- 
ing a  rooter  plow  and  steel  drag  for  iinishing.  There  was 
aisc  a  13-ton,  3-wheel  gasoline  roller  made  by  the  Austin 
JIanufacturing  Co. 

Organization  of  Concrete  Crew. — The  organization  of  the 
concrete  crew  was  as  follows: 

L'niDading  plsnt — Derrick  engineer,  fireman  and  man  in  car 3 

Handling  cement — Man  loading  truck,  driver  hauling  cement  to 

mixer 2 

Leading  mixer  skip — Two  men  handling  cement,   one  man  han- 
dling   aggregate    .'i 

.Mixing  <oiicrete — Engineer,   fireman,   skip  operator 3 

tlauling   concrete — 9   truck   drivers    1> 

T  jrntable     a 

iJumping  and  spreading  concrete 3 

Finishing — Machine  operator  and  hand  finisher 2 

Curing   concrete — 2  men   sprinkling  and   covering 2 

.Settmg    (orms     2 

\Vat;r  supply — Pump  operator   1 

B'acksmlth     , J 

^'ine  Gradlr.g — \  t-:am  and  6  men t 


Totji: 


:!'j 


Central   Proportioning   Plant. 

Unloading  Plant. —  .\\\  materials  nre  received  by  rail. 
Cement  Is  unloaded  Into  a  storage  shed,  the  capacity  of 
V  bich  is  about  four  cars,  or  into  other  sheds  and  barns  in  the 
vicinity  rented  for  the  purpose.  Space  is  available  for  a  total 
storage  of  about  25  carloads. 

Sand  and  crushed  stone  are  unloaded,  with  a  stiff-leg  der- 
rick which  has  a  60-ft.  boom  and  oO-ft.  mast.  With  a  1-yd. 
clam  shell  bucket  the  derrick  can  unload  10  50-ton  cars  in  a 
day,  according  to  the  superintendent,  which  is  probably  as 
rapidly  as  the  aggregates  can  be  used.  Storage  capacity  tor 
aggregate  is  about  100  carloads.  Derrick  can  unload  no  more 
than  two  cars  without  spotting. 

Proportioning  Plant. — One-yard  Lee  dump  bodies  mounted 
tn  1-ton  Ford  trucks  are  used  for  hauling  dry  batches  to 
the  mixer  on  the  subgrade.  The  driver  first  stops  at  the 
cement  shed  where  four  sacks  of  cement  are  emptied  into 
(he  Ivce  body.  He  then  proceeds  to  the  aggregate  loading 
bins  where  he  drives  under  two  adjoining  measuring  boxes. 
The  flow  of  sand  and  stone  Into  thes?  boxes  is  controlled  by 
^tcel  radial  gates.  The  operator  has  previously  filled  each 
box,  so  that  as  soon  as  the  truck  is  in  position  he  releases  a 
lever  which  allow  doors  on  the  bottom  of  the  boxes  to  drop, 
discharging  both  sand  and  stone  at  the  same  time.  Each 
driver  calls  out  his  truck  nimiber  as  he  leaves  with  a  load, 
and  the  operator  at  the  loading  bins  keeps  track  of  the 
r.umber  of  trips  made. 

Hauling  Equipment. — With  a  haul  of  approximately  I14 
miles,  1,"?  trucks  were  in  use.  Ilaulin-;  this  distance,  a  driver 
was  expected  to  average  three  trips  an  hour.  Nineteen  trips 
in  five  hours  was  the  record  made  by  one  man,  but  only  13 
or  14  trips  were  made  on  the  following  day  In  a  similar  period 
of  time.  As  the  trucks  are  new  they  are  not  running  very 
smoothly.  A  mechanic  spends  most  of  his  time  looking  after 
the  trucks  and  automobiles  on  the  1ob,  and  a  stock  of  extra 


parts  is  kept  on  hand  so  that  repairs  cat.  be  made  with 
out  delay.  Drivers  are  instructed  not  to  exceed  12  miles  an 
hour  with  a  load,  or  15  miles  empty,  but  it  is  difficult  to 
l;eep  them  within  these  limits;  not  all  of  the  trucks  are 
equipped  with  speedometers.  Rear  tires  are  33  in.  by  5  in.; 
front  tires  30  In.  by  31^  in. 

With  the  present  equipment  39  batches  an  hour  would  be 
delivered  to  the  mixer  if  the  trucks  •naintaiued  the  standard 
ol  three  trips  per  hour  on  the  I'/i-mile  haul.  With  40  batches 
;<n  hour,  the  mixer  would  turn  out  concrete  for  about  700  lin. 
ft.  of  pavement  in  10  hours,  which  the  superintendent  says 
Is  a  good  average. 

Turntable. — The  track  turntable  used  on  this  job  was  ex- 
I'ctly  the  same  as  that  at  Hagarstown  except  that  a  sheet 
metal  housing  had  been  added  to  protect  each  roller.  One 
man  could  swing  the  turntable  readily  The  I-beam  was  well 
oiled  and  the  end  of  the  channel-track  nearer  the  mixer  was 
kept  slightly  lower  than  the  opposite  end  so  that  the  weight 
of  the  load  helped  swing  the  turntable  around. 

Mixing  and  Placing. — Concrete  is  mixed  In  a  21-E  Austin 
Cube  I'aver,  mounted  on  wide  front  wheels  and  caterpillars 
in  the  rear,  and  operated  by  a  40-HP.  gasoline  engine  which 
consumes  about  35  gal.  of  gasoline  in  10  hours. 

A  strip  of  sheet  metal  has  been  riveted  to  the  bottom  of 
the  skip,  extending  out  far  enough  ?o  that  trucks  can  dump 
without  backing  up  so  close  that  the  ends  of  the  Lee  bodies 
Avould  catch  on  the  skip.  The  mixer  is  equipped  with  a 
boom  and  a  bottom  dump  bucket.  The  bucket  holds  the  en 
lire  batch.  Two  men  who  continuously  work  at  fine  grad 
ing  check  the  subgrade  frequently,  using  a  1-In.  by  6-ln.  board 
luiving  nails  driven  In  Its  bottom  edge  so  that  they  project 
1  in.  Triangular  pieces  fastened  to  the  board  near  each  end 
support  it  on  the  side  forms. 

Mixing  water  was  measured  by  a  device  on  which  a  pin  Is 
set  in  a  quadrant  according  to  the  number  of  gallons  re- 
i;uired  for  the  batch.  A  lever  presses  against  this  pin,  and 
vhen  the  lever  is  released.  It  slowly  tr.ivels  to  a  fixed  stop. 
As  the  rate  of  travel  depends  upon  the  revolutions  per  min- 
ute of  the  mixer  drum  the  speed  must  remain  constant  or 
liie  pin  must  be  reset.  Water  flows  Into  the  mixer  drum 
while  the  lever  is  moving,  coming  from  a  small,  constant 
pressure   tank. 

Finishing  and  Curing. — With  a  Lakewood  tamping  machine 
and  one  man  finishing  by  hand,  good  results  were  obtained. 
Concrete  was  sprinkled  soon  after  it  was  placed  and  later 
part  of  it  was  covered  with  canvas.  Enough  men  were  put 
on  the  job  to  place  a  2  to  4-in.  layer  of  earth  on  the  pave-  J 
i.ient  when  It  had  hardened  sufficiently.  Blaw-Knox  Special  M 
Koad  Forms,  Type  B,  were  in  use.  fl 

Water  was  piimped  about  one  mile  through  a  2-in.  pipe  line  M 
by  a  C.  H.  &  E.  triplex  pump  operated  by  gasoline  engine.  ^ 
No  extra  engine  nor  pump  was  on  the  job. 

Grading  Equipment. — Two  tractors  were  on  the  job — one  a 
r-ordson,  used  for  pulling  a  small  road  drag  and  occasionally 
a  plow,  and  the  other  an  Avery  which  pulls  a  blade  grader. 
The  roller  was  a  fl-ton  3-wheel  steam  Springfield.     For  mov-    J 
ing  earth  up  to  200  or  300  ft.,  a  Fresno  %-yd.  scraper  was    I 
proving  very   satisfactory.     It   was   doing   as   much   work  as  fl 
4    slip-scrapers,    according    to    the    superintendent,    and    re-  ■ 
iiiiire(!  only  three  nun  and  two  teams  to  operate  it.  ■ 

Organization  of  Concrete  Crew. — The  organization  of  the  fl 
concreting  gang- was  as  fellows: 

Inloading  plant — Derrick  engineer,  fireman  and  man  in  car..  3 
Loading  batches— 2  men   trucking  cement  and   2  men  emptying 

bags;   1   man   handling  aggregates    .t 

Haulinp  batches — l.?  truck   drivers,    1    mechanic II 

Setting  forms — 2  form  setters  and  1   helper :: 

Turntable i 

.Mixing  concrete — Engineer,  skip  operator 2_. 

I^lacing   concrete    jdK 

Finishing — Machine   operator,    hand    finisher jBt 

furing    concrete     W^ 

Water   supply — Pump    operator    1 

Fine    grading    t 

Total    In    crew,    exclusive    of   foreman    and    men    unloading 
(Vinent    from    cars    42 

Cost  of  Street  Oiling  at  St,  Paul. — During  the  season  of 
1!I19  some  164  miles  of  streets  of  St.  Paul,  Minn.,  were  treated 
with  oil.  The  Auto  oiler  distributed  10,000  gal.  of  tarvia  and 
582.113  gal.  of  road  oil  at  a  cost  of  $4.83  per  1,000  gal.;  this 
cost  includes  the  chauffeurs,  operators,  gasoline,  oil  and  up- 
keep. In  1918,  oil  cost  8.6  ct.  per  gallon,  and  in  1919  6.6  ct. 
per  gal.  This  is  a  decrease  of  24  per  cent.  In  lOl"!.  the  cost 
of  oil  was  77  per  cent  of  the  total  cost  of  oiling — in  1919  it 
was  62  per  cent  of  the  total  cost. 

in) 
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Methods  and  Costs  of  Cement  Tile 

Sidewalk  Construction  at 

St.  Paul,  Minn. 

Uy    K.    G.    BRIGCS. 
roiiMultinK   KnKinc'or.    St.    Paul.    Foriiu'i-ly    C\\y    SUU-walk    Enplnoer. 

The  constructing,  relaying  and  repairing  of  cement  side- 
walks  in  the  city  of  St.  Paul  has  for  several  years  been  done 
by  contract,  the  work  being  lot  by  the  City  Council  to  the 
lowest  responsible  bidder.  The  speciflcations  under  which 
'he  walks  were  constructed  relaid  or  repaired  were  compiled 
i>y  the  Bureau  of  Engineers,  Department  of  Public  Works, 
.md  u  contract  was  let  for  all  work  ordered  by  the  City 
'Ouncil.  through  petition  to  that  body  or  instigated  on  an 
•rder  of  public  necessity  by  the  Council,  between  the  months 
of  November  of  each  succeeding  year. 

The  contractor  was  allowed  until  July  1  of  the  year  fol- 
lowing the  expiration  of  his  contract  in  which  to  complete 
the  work.  The  supervision  and  construction  of  all  the  work 
has  been  under  the  direct  charge  of  a  sidewalk  engineer, 
directly  responsible  to  the  chief  engineer  of  the  city.  All 
work  executed  in  the  field  has  been  under  the  direction  of 
an  inspector  and  has  been  constructed  on  lines  and  grades 
■-'iven  by  the  engineering  department,  all  under  the  direction 
if  the  sidewalk  engineer.  The  volume  of  work  executed 
'lirough  the  City  Department  increased  approximately  400 
per  cent  during  the  4-year  period  prior  to  the  world  war, 
when  In  I;il7  the  total  cost  of  sidewalk  work  executed  by 
the  contractor  amounted  to  approximately  $100.imiO. 

It  became  quite  apparent  at  this  period  that  the  volume  of 
'cinstructlon  had  become  of  sufficient  size  to  allow  a  division 
■  if  the  work,  thus  giving  the  smaller  contractor  equipped  for 
competing  on  quality  of  work  but  not  on  the  volume  of  work. 
a  chance  to  bid  on  portions  of  the  contract,  the  idea  being 
to  attract  competitive  bidding  and  thus  develop  a  benefit 
to  the  property  owners  affected.  In  the  spring  of  1918  the 
division  of  the  work  was  planned  and  contracts  let  accord- 
ingly. 

In  considering  the  cost  of  the  construction,  relaying  and 
repairing  of  cement  sidewalks  in  the  city  of  St.  Paul  during 
tlie  past  four  years  it  will  be  necessary  to  give  a  few  para- 
graphs of  the  specifications  for  the  construction  in  that  the 
reader  may  have  a  fair  conception  as  to  the  exact  conditions 
under  which  the  work  has  been  executed  and  a  comparison 
can  be  made  with  methods  executed  in  other  cities.  Ap- 
proximately 98  per  cent  of  all  walks  constructed  are  of  the 
lire-cast  tile  method.  These  tile  are  constructed  under  care- 
ful city  inspection  at  the  shop  of  the  successful  bidder,  gen- 
•■rally  during  the  winter  months  and  made  in  sizes.  2  ft. 
■-ciuare  or  4  sq.  ft.  and  IVi  ft.  square  or  2.25  sq.  ft.,  thus  al- 
lowing three  squares  of  one  for  a  U-ft.  walk,  designated  as 
a  standard  width  of  three  squares  of  the  other  for  a  4.5-ft. 
walk,  which  is  often  approved  for  narrow  streets  or  where 
walks   are   less   frequently   used. 

Provision  is  made  in  the  contract  for  the  construction  of 
monolithic  concrete  walks,  but  a  very  small  per  cent  of  this 
construction  is  executed  as  it  is  more  expensive,  offers  con- 
siderable disadvantage  in  repairing  and  it  has  been  found 
that  it  is  not  as  satisfactory  in  this  latitude  as  the  tile  con- 
struction, which  affords  the  many  Joints  and  opportunities 
for  heaving,  expansion  or  contraction  and  general  climatic 
readjustments.  However,  it  is  not  a  fast  rule  and  wherever 
property  owners  require  the  monolithic  construction  it  has 
been  given. 

.\11  tile  used  are  constructed  in  molds  of  the  proper  dimen- 
sions substantially  built,  free  from  warp  and  having  all 
mgles,  right  angles.  The  titles  are  2  in.  thick,  the  lower 
itiree  fourths  is  composed  of  1  part  Portland  cement  and  4 
parts  of  clean,  sharp  sand,  thoroughly  mixed  and  carefully 
rammed  into  the  molds  to  a  uniform  depth.  The  upper  one- 
fourth  is  composed  of  1  part  Portland  cement  and  2  parts  of 
clean,  sharp  sand,  placed  immediately  upon  the  lower  part 
and  thoroughly  rammed  to  the  proper  thickness.  Extracts 
from  the  specifications  follow: 


Th.-  surface  kIihU  lie  flnistioil  r.mKli.  ami  wlun  Ik"Iiik  st-iisoni'ii 
.shall  li.'  ktpt  w»t  for  tlu-  Ilrsi  Ilv..  diiys.  No  tiU-  shall  bo  ustil 
on  ihi'  work  uiiK'S.s  nl  least  ;i(i  ihiy.s  uliI  In  oxfoutinK  the  work 
In  ilit«  lU'M  the  conlnii'tor  ninoves  nil  .stone,  plunk,  earth,  trees, 
.stumpti  and  other  nialeila!  from  ihe  phu'e.s  where  the  sidewalks 
lire  to  be  laid.  The  eontrucloi-  shall  make  such  outtinK  and  tilling 
as  may  be  necessary  to  brini^  the  foundation  to  the  sub-^:rade  8 
in.   below*   the  establisheil  Kraile  of   the  sidewalk. 

In  calculating  Ihe  co.st  of  the  construcllon.  the  price  blil  per 
SQU.ire  fot<t  Includes  the  necessary  excav.itiun.  Included  in  tht»  S 
In.  m  depth  provided  for  the  actual  constru<-tlon.  The  foundation 
l.s  con.solldated  b.v  wettlntr.  rolllnK  or  ranindnK  to  i?lve  It  pi-oper 
HtablUty;  soft  and  sponfO'  places  must  be  dut;  out  and  reillleil  with 
lirm  tnntoilal.  I'pon  the  found.ition  thus  prepared  there  shall  be  llrst 
laid  4  In.  of  broken  stone,  brick.  <'oarHe  gravel  free  from  sand  or 
••Indem.  which  shull  be  nininied  or  rolled,  then  levelled  with  coal 
cinvb  rs  or  f^avel  free  front  sand,  and  raniined  or  rolled  to  a 
Rniooth  surface.  On  this  frost  vent  shall  be  laid  2  In.  of  mortar 
composed  fif  5  measures  of  clean,  sharp  sand  and  1  nteasiire  of 
Portland  cement.  The  sanil  an<i  cement  shall  be  mixed  In  dry 
state  b.v  turning  over  with  shovels  at  least  four  times,  when  sultl- 
clent  water  shall  then  be  added  to  make  a  stiff  mortar  and  at;aln 
turned  until  a  uniform  mixture  Is  obtained.  It  shall  then  bo 
rammed  In  place  with  a  proper  rammer  to  Ket  a  smooth  and  uni- 
form surface.  Upon  the  foumlation  thus  prepared  shall  be  laid 
square  or  hCKagonal  blocks  or  tile  2  In.  thick.  measurlnK  IS  In. 
or  'Z\  in.  between  the  parallel  sides.  All  blocks  shall  be  laid  so 
a.s  to  present  a  Iruo  surface  on  fop  and  conform  to  the  e.iact 
grade  of  tho  sidewalk.  A  thin  Krcmllnur  of  neat  I'ortlaml  cement 
shall  be  spread  over  the  surface  anti  carefully  swept  into  the  joints. 
All  suporlluous  grouting  shall  be  cleaned  olT  and  unless  otherwise 
ordered  the  edge  of  the  sidewalk  shall  be  finished  with  a  plaster- 
ing of  Portland  cement  and  santl  In  the  proportion  of  1  to  2,  In 
which  case  the  foundation  shall  bo  made  'i  in.  wider  on  encli  side 
than  the  walk. 

Basing  the  cost  of  the  manufacture  of  tile  on  the  operations 
involving  an  output  of  280.00U  sq.  ft.  as  an  average  yearly 
output  during  the  seasons  of  1916-17-18,  the  following  table 
of  actual  costs  develops. 

In  the  manufacture  of  tlie  tile  according  to  the  speciflca- 
tions as  stated,  it  has  been  found  that  1  bbl.  of  cement  will 
average  SO  sq.  ft.  of  tile,  one  bag  averaging  20  sq.  ft.  or  five 
2  ft.  X  2ft.  tile. 

'      COST. 
Material.  Per    bbl.  Cm.    ft.  Sq.    ff:.    tile. 

renunt     $1,90  ?rt.475  $0.0237 

Sand    On.    vd. 

$0.50  n.OlSS  .0030 


T.ilal  cost  per  square  foot  for  material J0.0267 

The  sand  used  has  been  screened,  not  washed  and  by  an- 
alysis contains  voids  equal  approximately  to  the  quantity 
of  cement  specified. 

The  sand  required  for  the  tile  2  ft.  by  2  ft.  in  dimensions 
totals  .66  cu.  ft.  or  .165  cu.  ft.  of  sand  per  square  foot  of  tile. 

The  labor  for  the  manufacture  of  tile  is  based  on  the  aver- 
age operation  covering  the  period  of  constant  operation  of 
the  factory  from  about  Dec.  1  to  April  1  of  each  year,  or 
that  portion  of  the  year  in  which  no  outside  construction 
can  be  executed. 

The  sand  has  been  conveyed  by  means  of  a  belt  conveyor, 
power  furnished  by  an  electric  motor,  from  the  pit  directly 
to  the  hoppers  above  the  mixing  platform,  where  it  is  me- 
chanically screened  ready  for  use.  Two  laborers  are  occu- 
pied In  the  pit,  two  men  at  the  mixer,  four  tile  makers  and 
two  laborers  carry  cured  tile  to  yard  and  stack  green  ones 
on  drying  racks.  These  with  one  foreman  overseeing  the 
general   operations,  ordinarily   constitute   the   total   labor. 

The  hours  worked  has  averaged  nine,  but  the  result  of 
the  finished  product  has  had  considerable  bearing  on  the  hours 
worked.  It  has  been  found  by  operations  covering  numerous 
tests  and  experiments  that  good  and  satisfactory  results  can 
be  obtained  best  by  careful  workmanship,  that  poor  work- 
nianshlp  will  make  the  ideal  mixture  of  little  value  and 
standard  results  cannot  be  obtained.  It  has  therefore  been 
the  custom  to  limit  the  tile  makers  to  the  manufacture  of 
400  sq.  ft.  per  day  and  this  process  to  cover  an  8-hour  work- 
ing period.  It  has  been  found  that  this  method  of  manufac- 
ture assures  the  proper  tamping  and  finishing  of  each  tile 
in  a  manner  to  produce  the  proper  strength,  wearing  sur- 
face and  general  appearance. 

During  the  curing  of  Ihe  tile  it  is  necessary  to  keep  the 
molds  warm  and  the  temperature  and  humidity  of  the  cur- 
ing house  proper  for  best  curing  results,  consequently  the 
necessary  heating  and  drying  system  must  be  provided,  and 
it  is  calculated  the  necessary  fuel,  and  labor  for  supplying 
same,    current    for    mixer   motors,    general    superintendence. 
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plant    depreciation  and  incidental    overhead,   amounts  to  ap- 
proximately %c  per  square  foot. 

I-\BOR   COST.    IXCLl-niNG   CL'RING  AXD    OVERHE.VD. 

,,,  Tllemnfd.          Cost 

r/T-lI!:--                                                              No-  sq.  ft.             per  day. 

horeman    1  $5  00 

rile    makers    4  i^oo                 isioo 

JI'^'-s    2  5.00 

Laborers    4  j  qJ 

Curing.  stir»  rintendence.  overhead. 

depreciation     9  00 


Total  cost  per  square  fool  for  labor,  curins  and  overhead,  $0.0250. 

The  total  cost  of  tile  per  square  foot  on  racks  in  yard  is 
therefore: 

.Material     $0  0267 

LrtlKT.   incIudliiK   curlns   and   overhead 0250 

Total     "■         $0.0517 

For  the  actual  construction  of  sidewalk  the  following  cal- 
culation is  obtained.  The  tile  are  generally  delivered  on  the 
street  with  a  .5-ton  motor  truck  averaging  four  truck  loads 
per  day.  This  has  been  found  to  be  the  most  economical 
method  of  delivery.  The  average  load  consists  of  .■!20  sq. 
ft.,  weighing  appro.ximately  7.000  lbs.  The  laborers  in  the 
yard  at  the  factory  with  the  assistance  of  the  driver,  load 
the  truck  and  the  driver  is  assisted  by  the  sidewalk  crew 
in  unloading  the  tile  at  their  destination.  It  will  be  noted 
than  an  average  of  1.280  sq.  ft.  of  tile  are  delivered  on  the 
street  during  the  8-hour  day.  The  cost  has  averaged  ap- 
proximately 1  ct.  per  square  foot  of  tile  for  this  delivery. 

The  construction  of  the  walk  as  calculated  on  the  average 
of  construction  for  the  period  in  consideration  shows  that 
four  men  and  one  foreman  average  100  ft.  of  6  ft.  walk  per 
S-hour  day. 

Cinders  for  the  base  have  been  obtained  free  at  the  gas 
plants  and  other  places  where  considerable  coal  is  consumed. 
The  cinders  have  been  delivered  at  the  site  of  the  construc- 
tion in  3-yd.  dump  wagons  and  an  average  of  four  loads  per 
day  have  been  received.  Sand  for  the  concrete  between  the 
cinder  base  and  the  tile  has  generally  been  obtained  near 
the  place  of  construction.  A  team  with  driver  is  required 
part  time  with  each  crew  to  plow  and  assist  in  preparing 
the  base,  remove  the  surplus  material,  haul  sand  and  move 
forward  water  tanks  and  form  material  incidental  to  the 
construction.  For  the  total  field  operations  to  complete  the 
walk,  the  following  table  gives  an  average  of  the  costs  in- 
volved: 

AVERAGE    CONSTRUCTION  COST. 

„„„                                  ^,                          Total  Total  Cost  per 

Item.                                  No.                        cost  SCI   ft  "Q   ft 

Delivering    tile. ...    1280  .sq.   ft.               $12.80"  1280 '  $00100 

^'"^e"^.    ,•••.•••,      12  cu.   yd.                  6.00  960  006' 

Concrete  sand— Included  in   price  of  team. 

pe;"^"'       3.75    bbl.                         7.12  600  .0118 

^borers    i                                 g  00  600  ni.50 

Team    1   >^   time  3.00  GOO  .0050 

Total  tost  per  square  foot  for  construction $^10563 

For  a  tile  constructed  sidewalk,  according  to  the  specifi- 
cations, we  have  a  total  estimated  cost  for  the  completed 
work  as   follows: 

Co'n  of  file  in  stack  at  yard  per  square  foot  $0  CiK 

tost   of  d-livr-rinK  tile,   cinders  and   constructing  waVk    "per     "  ' 
.•square    foot    O.OSe.'i 

Total    cost    per    square    foot „ jo.1080 

Table  I  gives  the  contract  prices  covering  operations  for 
the  past  four  years  on  sidewalk  work  and  incidentals  con- 
nected with  the  construction  from  which  considerable  ad- 
ditional revenue  has  been  received. 

TAr:LE   I— ;•f;^■TRA."^    PRICES    FOR    SiniCWALK    CONSTRUC- 
TION  AND  EXTRAS.   I;il6  TO  Hiin.  ST.   I'AI'L 

"em.  iy]6  ],„7  ,^JJj  j;,j-jj  ,g,j,  jjijj, 

,  '  "  ■",'  k'1;*-  "T'  "*■'■  ""•  "•»»••'»■»  *»  i'>8  ?*'''i'n5  $o''i2^$'n  0075  $o''i'o5 

.  .nt   h,ks..   relay,  per  sq  «.   0.05       0.(i6       0.05       0.07     0.05  0  06 

■  P*;';  ,""■    f<  •••   ««r>       0.05       0.05       0  10     0  05  0.10 
;  laid  In  cement  4.25       4.50       4.50       4.50     4  50  4  75 

■  •    -"nrrrt,...,.   BOO       6.00       4.60       7.00     5.00         g;50 

I      ...15.00     15.00     14.00     15.00  16.50 

■  ..   O..5.1       0.60       0.60       0.70       0.75       0.75 

ii.  •';;?!;  ■''IJ!!   """'   ^o.oo  jo.oo'   4000 

J  lb.   0.10       0.12       0.11       0.12     0.10         0.12 

R.,r,..r,.„       ,,.rHr,,.       i;'in"-"^^       ^■^'^       ^'^      2  75     2.60         2.75 
thlrk.    per  sq.    ft.,    relnfore- 

0-,r  s^Te'r  •?,;,?  :n"p,;,V.."  per'"'"       '''       '''       "-'0     0.25  .      0.40 

U-tsewerpipe-inpinceip^r'^""-     '^'^'-       ""     ^""-     »-5         0.55 

is'.'in.  sewer"pip;"in"piace;  per'^"""     ''""■       '"     '^'^'-     "-^O  »•'« 

^^'l"-    '} List.     I.i.qt.       0.42     List.     0  80  0  80 

Cement^-:  .lace  0.15       0  16       O.H       0  20     ois  O'O 

*Jcuted%  .,;/•'-    and    district    No.    2 'in  "1918  were 


The  Fourth  International  Road 

Congress  and  Membership  in 

the  Permanent  International 

Association  of  Road 

Congresses 

By  ARTHUR  H.  BI.AXCHARD, 
Proftssor  of  Highway    Engineerins  and    Mighwav   Transport     Uni- 
versity of  Michigan,  .-Xnn  Arbor.  M'ich. 

The  First  International  Road  Congress  was  held  in  Paris 
in  1908.  At  this  Congress,  the  Permanent  International  As- 
sociation of  Road  Congresses  was  formed  with  headquar- 
ters in  Paris.  The  Second  Congress  was  held  in  Brussels 
ii:   1910. 

The  Third  International  Road  Congress  was  held  in  Lon- 
don in  191,3.  at  which  time  there  were  3,793  members  of  the 
association.  The  business  sessions  of  the  Congress  occu- 
pied about  one  week  and  were  devoted  to  a  thorough  dis- 
cussion of  the  subject  matter  of  123  reports  pertaining  to 
the  19  topics  on  the  program  of  the  Congress.  During  the 
final  business  session,  progressive  conclusions  relative  to 
each  topic  were  adopted  by  the  Congress.  The  Government 
of  the  United  States  was  the  only  world  power  which  was 
not  a  member  of  the  association  when  the  Third  Congress 
was  held.  The  records  of  the  Third  Congress  indicate  that 
the  following  important  countries  were  members  of  the 
as.sociation:  Austria,  Belgium,  France.  Germany,  Great 
Britain,  Italy,  .lapan.  Norway,  Portugal.  Russia,  Spain,  Swe- 
den and  Switzerland.  Of  the  smaller  countries,  it  is  in- 
teresting to  note  that  our  neighbors.  Cuba  and  Mexico,  sent 
Government  delegates  to  the  London  Congress  and  are  Gov- 
ernment  members  of  the  association. 

The  International  Commission  ot  llie  Permanent  Interna- 
tional Association  of  Road  Congresses,  at  its  meeting  held 
in  Paris  on  June  21,  1920,  unanimously  voted  to  accept  an 
invitation  to  hold  the  Fourth  International  Road  Congress 
in  the  United  States  in  1922  provided  an  invitation  from  the 
Un>;ed  States  Government  is  received  by  the  Executive 
Committee  of  the  association  before  Jan.  1,  1921.  If  an  in- 
vitation is  not  received  from  the  United  States  on  or  before 
Dec.  31,  1920,  the  invitation  from  the  Italian  Government 
will  be  accepted.  As  a  regulation  of  the  association  stipu- 
lates that  an  international  congress  cannot  be  held  in  a 
country  whose  Government  is  not  a  permanent  member  of 
the  association,  it  will  be  necessary  for  the  United  States 
Congress,  during  November  or  December,  1920,  to  pass  an 
appropriation  which  will  provide  for  the  annual  subsidy  of 
the  United  States  as  a  Government  member  of  the  asso- 
ciation and  which  will  enable  the  Secretary  of  State  to  ex- 
tend an  official  invitation  to  the  association  to  hold  the 
Fourth  International  Road  Congress  in  the  United  States  in 
1922. 

The  object  of  the  association  is  to  promote  progress  in 
the  improvement  of  highways  and  the  efficiency  of  high- 
way transport  throughout  the  world.  The  work  of  the  asso- 
ciation consists  in  organizing  international  road  congresses, 
publishing  reports,  papers,  proceedings  and  other  documents 
and  collecting  information  relative  to  highway  improvement 
and   highway   transportation. 

The  membership  of  the  association  consists  of  representa- 
tives of  governments,  delegates  of  corporations  and  Individ-  ] 
ual   or  private   members.     The   business  affairs  of   the  asso- 
ciation  are   managed   by   the   Permanent   International   Com- j 
mission     which    is    composed    of   members    representing   the  I 
various  Governments  having  membership  in  the  association.  ' 
Each    Government    has   the   right    to   one   representative   for 
each  1,000  francs  of  its  total  annual  subsidy,  provided,  how- 
ever, that  the  number  of  representatives  from  any  one  Gov- 
ernment does  not  exceed  fifteen. 

Individual  or  private  members  pay  annual  dues  of  10 
francs  or  compound  for  a  life  subscription  by  the  payment 
of  one  sum  of  12.5  francs.  Due  to  the  current  rate  of  for- 
eign exchange,  it  is  practicable  for  Americans  to  become 
life  members  by  the  payment  of  the  subscription  of  125 
francs  through  the  medium  of  a  bank  draft,  which  will  cost, 
at  the  present  time,  between  $9. .50  and  $10.  Life  member- 
ship dues  should  not  be  sent  by  an  International  postal 
money  order,  as  an  order  for  125  francs  will  cos*  approxi- 
mately   |25.     Bank    drafts    should    be    made    payable    to    the 
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permanent  International  Association  o(  Roud  Congresses  and 
be  sent  to  Professor  Paul  l.eGavrian.  General  Secretary. 
Permanent  International  Association  of  Koad  Congresses.  1 
Avenue  d'lena.  Paris,  France. 

Individual  members  receive,  free  of  charge,  all  of  the  jiub- 

•  ations    of   the   association,    including    papers,    reports    and 

Micecdings  of  congresses,  which,  in  limes  of  peace,  are  hold 

niennially.     The   reports   and    proceedings   of   the   Third    In- 

tiTnational    Road    l^ongress.    measure,    when    stacked,    uboul 

'■_.    in.   by   9U   in.   by   8   in.   in   height.     The   reports  contain 

liable  Information  pertaining  to  the  progress  in  highway 
a.  velopment  and  highway  transportation  in  all  important 
countries  and  hence  serve  as  an  encyclopi'dia  of  foreign 
iractice.  Members  also  receive  the  Bulletin  of  the  asso- 
.lotion,  each  issue  consisting  of  40  to  50  pages  devoted  to 
olhclal  notices,  minutes  of  meetings  of  the  International 
rommission    and    the    Executive    Committee,   'and    reviews 

lative  to  highway  improvement  and  highway  transport  in 
ii.'Terent  countries.  All  the  literature,  sent  to  American 
ii. embers,  is  printed  in  English. 

The  International  Association  should  be  supported  by 
Americans,  who  wish  to  see  the  science  and  art 
nf  highway  Improvement  and  highway  transport  rap- 
'!y  develop  throughout  the  world,  who  believe  in 
!i  International  medium  for  the  exchange  of  opl.n- 
II. ns  and  conclusions,  and  who  wish  to  be  well  informed 
r. 'lative  to  progress  in  highway  engineering  and  transporta- 
tion in  foreign  countries.  Americans  should  not  be  satis- 
lied  with  Joining  the  association  as  individual  members.  Al- 
though every  courtesy  was  extended  to  the  United  States 
members  of  the  association  at  Paris.  Brussels  and  London, 
nevertheless  every  American  who  has  attended  an  Interna- 
tional  Road   Congress   has   wished   to   apologize   because   his 

ivernment  was  not  a  permanent  member  of  the  assocla- 
; m.  Considering  the  phenomenal  development  of  highway 
improvement  and  highway  transport  in  the  United  States. 
and  the  active  part  which  the  United  Stales  Government  Is 
taking  in  highway  construction  through  the  medium  of  the 
Federal-Aid  Act,  It  requires  no  elaborate  arguments  to  dem- 
onstrate the  advisability  of  the  United  States  Government 
becoming  a  permanent  member  of  the  association.  The 
status  of  the  United  States  as  a  leading  world  power  de- 
mands that  Its  annual  subsidy  should  be  the  maximum  al- 
lowed by  the  constitution  of  the  association:  that  is,  15.000 
francs,  which  will  provide  for  15  representatives  of  the 
United  States  on  the  Permanent  International  Commission. 
It  is  the  duty  of  every  American,  who  wishes  to  support 
the  work  of  the  International  Association  and  to  have  an 
International  Road  Congress  held  in  the  United  States  In 
1S22  to  write  to  his  representatives  in  Congress  urging  them 
to  vote  favorably  on  an  appropriation  to  provide  for  the 
annual  subsidy  of  the  United  States  as  a  Government  mem- 
>ier    of    the    Permanent    International    Association    of    Road 

'■ngresses. 


Per  Capita  Expenditures  Upon  Roads. — Figures  compiled 
by  the  Commission  Club  of  Salt  Lake  City  give  an  interest- 
ing comparison  of  per  capita  expenditures  for  roads  In 
■'lites   west   of   the    Mississippi.     The    figures   are    based   on 

•'  records  of  the  Federal  Government  for  total  expendi- 
tures during  the  first  10  months  of  1919  and  funds  still  avail- 
able for  work  this  year  and  next  year  with  the  per  capita 
based  upon  the  1910  census.     The  list  follows: 

ftnh     $27  0.3 

.Montanji     16.75 

Texas     15.52 

OriKon U.87 

Iowa     8.69 

•allfomin    8.41 

I.laho       6,44 

:''f>lorado     5.93 

Washinpton    5.69 

Mlnnci^ota   5.36 
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Cost  of  Tree  Planting  at  St.  Paul,  Minn.— Tree  planting  in 
,e  streets  of  St.  Paul  is  handled  by  the  Department  of  Pub- 
Works  like  any  other  public  improvement,  and  is  paid 
'or  by  an  assessment  against  the  property  benefited.  The 
cost  during  the  past  season,  according  to  an  article 
by  J.  E.  Carroll,  Superintendent  Bureau  of  Construc- 
tion, in  the  September  Bulletin  of  the  Affiliated  En- 
gineering Societies  of  Minnesota,  ranged  from  10 
to  15  ct.  per  frontage  foot  tor  trees  10  ft.  to  12 
ft  high  of  2  in.  to  2^  in.  in  diameter.  These  figures 
include   all   labor  and   the   necessary   black   loam   In   setting 


the  trees.  The  trees  are  set  approximately  40  ft.  apart  iu 
the  center  of  the  boulevard,  and  are  for  the  most  part  elms. 
In  1919  the  trees  co.st  about  $1.10  ea<h:  this  year  the  city 
is  paying  up  to  J1.25.  Hlack  loam  costs  from  $2  to  j:!  per 
( iibic  yard,  depending  on  the  length  o(  haul.  In  estimating 
the  cost  of  doing  this  work  It  is  ligured  that  one  man  in  8 
hours  should  dig  at  least  10  holes  and  one  man  should  plant 
20  trees  In  an  S-hour  day. 


Trailer   Camp   Train  for  Housing 
Construction  Gangs 

The  Paclllc  Teleplume  iv  Tiiegra|ili  Cii  ol  California  Is 
housing  its  line  construction  crews  in  trailer  camp  trains. 
The  company  has  taken  delivery  of  17  special  truck  liailers 
built  to  its  order  by  a  Los  Angeles  trailer  manufacturing 
company  for  use  In  road  trains  as  living  quarters  for  crevv'S 
of  ;i5  to  40  men.  and  Is  expected  to  receive  10  or  15  more 
such  trailers  in  the  near  future.  It  is  now  operating  be- 
tween 40  and  50  trailers  of  the  same  make  for  various  haul- 
ing purposes. 

Kach  work  train  is  composed  of  five  trailers  and  is  drawn 
by  a  motor  truck  from  place  to  place  as  line  construction 
progresses  or  as  crews  are  shifted  from  one  lino  to  another. 


Combination    Office    and    Sleeolna    Car. 

Upon  arriving  at  destination,  the  truck  is  detached  and  used 
for  hauling  materials,   etc.,  used  on  the  job. 

The  make-up  of  each  train  includes  two  sleeping  cars,  a 
combination  sleeping  car  and  office  for  engineers  and  fore- 
man, a  combination  dining  and  cooking  car  and  a  water- 
tank  and  tool  car.  AH  are  built  on  2-ton  trailer  chassis  and, 
with  the  exception  of  the  tank  and  tool  car,  have  railroad 
type  bodies  8  ft.  wide,  with  sliding  windows  along  the  sides. 
Windows  and  doors  are  screened  against  Insects  and  there 
are  ventilators  in  the  roof. 

The  trailers  vary  In  length,  the  sleeping  cars  being  25 
ft.  long,  the  dining  cars  20  ft.  and  the  water  tank  car  13  ft. 
The  combination  office  and  sleeping  car  Illustrated  here- 
with is  typical  of  the  appearance  of  all  the  closed  trailers 
except  that  the  sleeping  cars  for  the  workmen  have  center 
side  doors  and  steps.  On  end  of  the  trailer  shown  is  par- 
titioned off  for  use  as  an  office,  while  the  other  end,  like 
the  sleeping  cars,  has  full-sized,  individual  berths  and  a 
wash  room  with  shower  baths,  etc. 

The  dining  cars  are  similarly  partitioned,  one  section  hav- 
ing a  U-shaped  counter  surrounded  by  stools  for  14  men  and 
the  other  being  equipped  with  a  large  range,  a  large  sink 
with  hot  and  cold  running  water,  an  Ice  chest,  a  dish  closet 
and  bins  for  storage  of  Hour,  sugar  and  vegetables. 

Considerable  thought  was  given  to  the  water  and  tool 
car,  as  much  of  the  line  construction  work  of  the  telephone 
company  is  carried  on  in  arid  regions.  A  cylindrical  wooden 
tank  of  400  gal.  capacity  is  placed  longitudinally,  with  tool 
boxes  along  either  side  easily  accessible  by  men  standing 
on  the  ground.  A  centrifugal  pump  with  attachment  for  a 
hose  is  mounted  on  one  end  of  the  trailer  platform,  making 
the  filling  of  tanks  in  the  sleeping  and  cooking  cars  quick 
and   convenient. 

The  comfortable,  convenient  and  sanitary  accommodations 
provided  by  these  work  trains  for  use  on  the  highways  Is 
expected  to  Insure  a  more  contented  lot  of  workmen  on  jobs 
that  take  them  away  from  populated  centers  for  more  or 
less   protracted   periods. 
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Engineering  and  Contracting  for  October  6,  1920. 


Contract  Work  vs.  Municipal 
Forces  in  Street  Cleaning 

A  study  of  the  method  employed  by  various  municipalities 
in  street  cleaning  and  in  the  collection  and  disposal  of  mu- 
nicipal waste  has  been  made  recently  by  E.  B.  Morden,  Chief 
Bureau  of  Street  Cleaning.  J.  W.  FoUin,  Engineer,  Bureau 
of  Municipal  Research,  and  J.  H.  Noeson.  Assistant  Engi- 
neer. Bureau  of  Highways,  of  Philadelphia.  The  results  of 
this  investigation  were  given  in  a  report  submitted  last  July 
to  the  City  Council  of  Philadelphia. 

The  cities  visited  were  New  York,  Chicago.  Detroit,  St. 
I>ouis.  Pittsburgh,  Toronto.  Canada;  Buffalo.  Washington,  D. 
C;  Newark.  Baltimore.  Rochester,  N.  Y.;  Columbus,  O.;  Wor- 
cester. Mass.;  New  Bedford,  Mass..  and  Trenton,  N.  J.  It 
was  found  that  in  each  of  these  cities  the  street  cleaning 
work  proper  was  done  directly  by  municipal  forces;  that 
ashes  and  rubbish  were  collected  by  municipal  forces  in  all 
the  above  cities  except  Pittsburgh,  and  that  municipal  forces 
collect  garbage  In  all  these  cities,  except  Pittsburgh  and 
New  Bedford,  Mass. 

The  committee  found  that  street  cleaning  work  in  a  num- 
ber of  cities  was  being  reduced  due  to  the  rapidity  of  motor- 
ization of  all  vehicles,  this  observation  applying  particularly 
to  Detroit.  Mich.,  where  the  absence  of  horses  is  quite  no- 
ticeable, and  in  consequence  of  which  there  is  less  street 
dirt  than  formerly.  It  also  was  noted  that  several  cities,  in 
particular  Detroit,  Mich.,  were  endeavoring  to  partly  or 
completely  motorize  their  street  cleaning  and  collection 
services.  In  a  number  of  cases  experiments  were  being  con- 
ducted in  the  »se  of  mechanical  pick-up  sweepers  and  other 
labor-saving  devices  for  the  cleaning  of  streets,  but  this  is 
only  being  done  to  any  great  extent  in  localities  where  ad- 
verse labor  conditions  are  forcing  this  expediency.  Opinions 
vary  as  to  the  best  methods  of  street  cleaning  and  local  con- 
ditions in  the  final  analysis  must  determine  this  issue. 

The  frequency  of  street  cleaning  work  and  of  refuse  col- 
lection had  apparently  decreased  in  a  large  number  of  cities 
due  to  the  fact  that  the  appropriations  have  not  been  in- 
creased in  direct  proportion  to  the  high  cost  of  labor  and 
materials. 

The  following  conclusions  are  given  in  the  report:  Street 
cleaning  and  the  collection  of  municipal  refuse  are  matters 
of  public  service  of  such  a  character  as  to  be  poorly  adapted 
to  contract  performance.  The  statements  of  municipal  ofll- 
cials  in  other  cities  corroborate  this  point.  Direct  control 
of  the  work  must  be  in  the  hands  of  the  municipality  if  the 
required  service  is  to  be  given.  While  the  universal  prac- 
tice of  street  cleaning  by  municipal  forces  in  all  other  large 
American  cities  would  seem  to  be  convincing  proof  that 
municipal  work  is  more  advantageous  than  contract  per- 
formance there  are  many  persons  in  Philadelphia  who  do 
not  place  much  importance  in  the  experienc  of  other  cities, 
and  it  is  therefore  advisable  to  compare  the  two  methods  of 
performance  from  the  viewpoint  of  our  experience  with  con- 
tract work. 

It  is  perfectly  clear  that  no  contract  is  on  a  sound  basis 
unless.  (1)  the  work  to  be  performed  is  definitely  specified 
so  that  the  bidder  can  determine  the  cost  of  performance 
and  bid  intelligently,  and  (2)  'unless  it  is  possible  for  the 
party  paying  for  the  work  to  determine  if  the  work  specified 
has  been  performed.  With  this  statement  in  mind  let  us 
analyze  the   existing   contracts   in    Philadelphia. 

Analysis  of  Philadelphia  Contracts. — The  existing  contract 
for  street  ck'aning  is  di.sadvantageous  for  the  following  rea- 
sons: 

1.  It  is  humanly  impossible  completely  and  definitely  to 
specify  the  work  to  be  performed,  for  although  the  fre- 
quency of  cleaning  can  be  given,  standards  of  cleanliness 
are  not  possible  of  definition,  and  the  results  of  the  street 
cleaning  must  be  judged  without  definite  specifications,  and 
therefore, 

2.  It  is  necessary  for  the  bidder  to  pad  the  contract  price 
to  provide  against  possible  unfriendly  attitude  on  the  part 
of  the  bureau  chief  who  is  the  judge  of  the  work  performed, 
and  of  other  officials. 

3.  The  contractor  is  sometimes  forced  by  unfavorable  cir- 
cumstances to  attempt  to  control  the  city  inspection  force, 
and  there  Is  an   ever   present  temptation   to  influence   their 

.reports  for  a  consideration. 

4.  Undue  authority  is  given  to  the  bureau  chief  to  judge 


the  results  of  the  work  performed,  and  he  is  in  a  position 
either  to  make  or  to  break  the  contractor  as  he  wills. 

5.  It  is  difficult  to  determine  whether  the  streets  are  prop- 
erly cleaned  because  of  the  intangible  results,  and  the  fact 
that  the  streets  do  not  stay  clean  very  long  after  the  clean- 
ers have  been  over  them. 

6.  It  is  difficult  to  obtain  practical  and  dependable  inspec- 
tors. 

7.  The  city  is  unwilling  to  pay  salaries  to  the  street  clean- 
ing inspectors  commensurate  with  the  responsibilities  in- 
volved in  work  of  such  an  intangible  nature,  thereby  putting 
a  premium  upon  inetiiciency  and  dishonesty. 

S.  It  is  impossible  to  guarantee  to  the  contractor  that  the 
public  as  a  whole  will  obey  existing  ordinances,  thenliy 
throwing  the  burden  of  their  disobedience  on  the  contractor, 
who  has  this  indeterminate  factor  to  take  into  considera- 
tion in  making  his  bid. 

9.  The  contractor  is  tempted  to  slight  the  work  by  racing 
his  equipment  and  speeding  up  his  gangs,  thereby  covering 
the  streets  with  the  specified  frequency  but  only  imperfectly. 

10.  It  is  impossible  to  obtain  flexibility  under  any  form 
of  specifications  to  permit  extensive  modifications  of  per- 
formance such  as  are  required  by  seasonable  variations,  or 
emergency  shifting  of  forces  from  one  district  to  another. 

11.  It  is  necessary  for  the  bidder  either  to  amortize  his 
plant  and  equipment  during  the  life  of  the  contract,  thus 
adding  an  excessive  amount  to  the  bid,  or  to  insure  by  some 
other  means  that  the  contract  will  be  renewed  and  new  com- 
petition discouraged. 

12.  It  is  necessary  for  the  contractor  to  add  a  high  con- 
tingent cost  to  his  bid  to  cover  the  greatest  conceivable 
advances  in  the  labor  and  material  markets. 

13.  The  cost  is  increased  by  dual  supervision  by  contractor 
and  the  city. 

Advantages  and  Disadvantages  of  Municipal  Operation  of 
Street  Cleaning  Work. — Municipal  operation  of  street  clean- 
ing work  overcomes  the  majority  of  the  objections  to  the 
existing  contract  performance  listed  above,  but  naturally 
has  certain  inherent  disadvantages  of  its  own.  The  advan- 
tages of  municipal  operation  are  as  follows: 

1.  Flexibility  of  organization,  with  ability  to  concentrate 
the  force  in  emergencies  and  to  revise  mehods  and  schedules 
to  meet  changing  conditions  that  cannot  be  foreseen  when 
contracts  are  let. 

2.  The  placing  of  the  city  bureau  organization  on  a  busi- 
ness-like basis,  actually  performing  the  work,  and  abolishing 
the  rewardless  task  of  attempting  to  keep  the  contractor's 
work  under  control. 

3.  The  substitution  for  the  underpaid  and  unsatisfactory 
city  street  cleaning  inspection  force  of  superintendents  and 
foremen  who  actually  direct  the  work  and  can  get  results, 
with  actual  economy  from  the  abolition  of  costly  dual  in- 
spection essential  to  contract  work. 

4.  Actual  saving  of  money  to  the  city  by  eliminating  the 
contingent  fund  included  by  the  contractor  in  the  bid  price 
to  guarantee  against  unfriendly  or  unreasonable  action  by 
the  bureau  chief  in  enforcing  the  specifications. 

5.  Actual  saving  of  money  to  the  city  in  carrying  its  own 
insurance  against   advances  in  the   labor   and   material  mar- 
kets for  which  the  bidder  may   make   more  than  the  neces-       j 
sary  provision.  ' 

6.  Accomplishment  of  the  maximum  possible  amount  of 
work  for  the  money  appropriated  by  council,  since  municipal 
work  is  at  cost. 

7.  Avoidance  of  non-equitable  contracts  and  possible  ex- 
pensive controversies  in   the  courts. 

8.  Possible  securing  of  better  co-operation  from  the  pub- 
lic in  their  care  of  the  highways  because  of  the  sympathetic 
attitude   of   the   public   toward   municipal   work. 

9.  Opportunity  for  continuous  study  of  conditions  and  for 
making  beneficial  changes  in  etiuipment  and  methods. 

10.  Direct  and  absolute  control  of  the  working  forces 
Municipal    operation    is    subject    to    certain    disadvantages 

which  can  be  successfully  overcome: 

1.  The  present  inability  to  obtain  experienced  and  proper- 
ly qualified  employes  with  dispatch  through  the  Civil  Serv- 
ice Commission. 

2.  The  possible  failure  of  the  proper  authorities  to  appre- 
ciate the  need  of  sufilcient  funds  to  carry  on  the  work  and 
maintain  the  equipment,  which  might  cause  the  service  ren- 
dered to  the  public  to  be  unsatisfactory. 

?..  Possible   decreased  efficiency  of  the  labor  because  the 
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roremeu    supervisors   are    noi    actuated    by    the    Incentive   to 
iiur.  a.std   profits   which   exist    in   coutruct    performance. 

Advantages  and  Disadvantages  of  Contract  Work. — Con- 
tract work  has  certain  inherent  advautaKes: 

1.  The  contractor  is  able  to  purchase  enulpment  and  ma- 
u-rials  directly  on  the  basis  of  practical  Judgment  and  with- 
out the  competitive  bidding  in  force  in  the  city,  thus  saving 

lelays  and   securing  the  most  desirable  etiuipnieut  and  niit- 
;erials. 

2.  The  contractor  is  able  to  compensate  supervising  em- 
idoyes  properly  and  to  increase  their  salaries  immediately 
:o  keep  them  from  accepting  more  lucrative  positions,  and 
:iesides  can  offer  them  special  inducements. 

3.  The  contractor  can  regulate  wages  and  salaries  without 
the   complicated   procedure  required   in   municipal   work. 

4.  The  contractor  can  hire  and  discharge  employes  with- 
out   restriction   or   regulation   such   as   Civil   Service   control. 

In  the  case  of  street  cleaning  work  the  disadvantages  of 
lontract  performance  are  so  numerous  and  so  overwhelming 
that  the  argument  of  possible  increased  labor  efllciency 
under  contract  work  is  relatively  unimportant.  Municipal 
operation  is  the  only  proper  method  and  every  effort  must 
be  made  to  overcome  any  disadvantages  inhere'.it  to  it.  Civil 
Service  control  should  be  reasonable  and  not  arbitrary;  the 
city  purchasing  agent  .should  co-operate  to  secure  the  most 
desirable  equipment  and  materials  and  not  merely  the  cheap- 
est in  price;  and  the  salaries  of  supervisors  and  foremen 
:iiust  be  fixed  equal  to  those  prevalent  in  outside  employ- 
ment. 


Concrete  Paving  on  Adobe  Sub  Grade 

I'erhaps  the  most  troublesome  subgrade  over  which  perma- 
nent pavements  are  built  is  the  adobe  found  in  many  parts 
of  the  southwest.  In  the  summer  this  soil  bakes  hard  and 
cracks,  leaving  openings  large  enough  to  insert  a  man's  arm. 
Moisture  causes  adobe  to  swell  and  heave.  Shrinking  fol- 
lows when  it  dries  out.  In  paving  an  S-mile  stretch  of  road 
over  an  adobe  subgrade  in  Butte  County.  California,  special 
precautions  are  being  taken  to  resist  the  action  of  the  adobe. 
The  method  is  described  in  the  August-September  Concrete 
Highway  Magazine. 

The  road  passes  through  level  country  and  the  subgrade 
Is  thrown  up  1  ft.  above  the  natural  elevation  of  the  ground. 
On  both  sides  ditches  are  dug  to  assure  adequate  drainage. 
The  subgrade  is  then  rolled  and  the  grade  thoroughly  com- 
pacted. 

A  4-in.  mat  of  gravel  is  placed  over  the  sub-grade  and  this 
is  thoroughly  compacted  with  a  12-ton  roller.  Side  forms  are 
placed  and  the  subgrade  is  then  ready  for  the  concrete. 

A  ti-in.  slab.  IS  ft.  wide,  of  a  1:2:4  mix  is  used.  Reinforcing 
rods  are  placed  every  18  in.  across  the  pavement  about  2  in. 
from  the  bottom  of  the  slab.  Longitudinal  reinforcing  is 
placed  3  in.  from  the  edges  of  the  pavement,  each  rod  lapping 
18  inch,  at  the  ends. 

It  Is  stated  that  this  type  of  construction  has  never  be- 
fore been  tried  in  California,  but  it  is  believed  that  with 
these  precautions  a  pavement  will  be  obtained  which  will 
successfully  withstand  the  tendencies  of  the  adobe  subgrade 
to  destroy  the  pavement. 

I'he  pavement  is  being  built  by  the  California  Highway 
Commission  under  force  account  arrangement  with  the  con- 
tractors. T.  A.  Dennis  is  Resident  Engineer  in  charge  and 
E.  C.  Straucher,  Superintendent  of  Construction. 


^ 


Manufacture  and  Use  of  Laboratory 
Diamond  Core  Drills 

The  methods  used  by  the  L'.  S  Bureau  of  I'ublic  Roads 
in  the  construction  of  laboratory  diamond  drills,  are  de- 
scribed by  Mr.  F.  H.  Schluer.  instrument  maker  of  the  Bu- 
leau,  in  the  July  issue  of  Public  lUuuls.  In  his  article,  which 
is  reprinted  below  practically  in  full,  Mr.  Schloer  also  gives 
some  suggestions  as  to  the  proper  use  of  the  drills. 

Black  carbons  or  diamonds  used  for  laboratory  drills 
should  range  from  1  Iti  in.  to  3/32  in.  in  size  and  should  bo 
dense  and  regular  in  shape.  Diamonds  suitable  for  the 
work  will  weigh  In  the  neighborhood  of  0.1  carat  each  and 
from  6  to  8  diamonds  are  reiiuired  for  a  lin.  drill.  They 
may  bo  obtained   from  any  of  the  diamond  importers. 

The  diamond  drill  used  by  the  Bureau  consists  of  a  steel 
or   bronze   crown   soldered    to   the   end   of   a   seamless   steel 

tube  about  4Vj  in.  long 
and  I'/i  In.  outside  di- 
ameter and  carrying 
six  diamonds.  each 
about  3/32  in.  in  diame- 
ter. The  other  end  of  the 
steel  tube  carries  a 
No.  2  Morse  taper  hol- 
low drill  shank  through 
which  water  is  admit- 
ted to  the  inside  of  the 
drill.  The  drill  crown 
proper  is  made  either 
of  Tobin  bronze  or  soft 
Loldrolled  steel.  1  In.  in- 
ternal diameter,  1  7/32 
in.  external  diameter, 
14  in.  high,  with  a  re- 
cess of  5/32  in.  in 
depth  by  1%  in.  in  di- 
ameter in  which  the 
steel  tube  is  soldered. 
A  detail  view  of  the 
drill  crown  showing  the 
various  dimensions  is 
shown  in  Fig.  1. 
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Labor  Costs  for  Street  Work,  St.  Paul.  In  1914  and  1919,— 
The  following  table  from  the  report  for  the  year  ending 
Dec.  31.  l!»19,  of  M.  N.  .Gross,  Commissioner  of  Public  Works 
of  St.  Paul.  Minn.,  shows  the  comparative  labor  costs  in  the 
years  1914  and  1911*: 

1914.  l-tts. 

Teams.  10-hour  d.-iy.  R-hour  day. 

larhage    collection    .  ..$100  per  mo.  $1.15  per  mo. 

-':        Klinp    $115  Der  mo.  $150  per  mo. 

-         I    swcepinBS    SO  per  hr.  .90  pi-r  hr. 

!   uraders.  drags,  etc fiO  per  hr.  .90  per  hr. 

1  ;  j-li.rs   and    squeecces 60  per  hr.  .90  per  hr. 

Ml  ihnc  pavinj;  material BO  per  hr  .90  per  hr. 

Siiii;!.'     rigs     37H  P^r  "r.  .50  per  hr 

l.itior —  10-hour  day.  8-hour  day. 

'"■inimon,  street  sweepers  (8  hrs.)$l.T5  per  day.  J2.50  per  day. 

'"ommon.  catch    basin    cleaners..  2.00  per  day.  4.00  per  day. 

I'.'iiinion.  sewer  repairs    2.00  per  day.  4.00  per  day. 

'"'  mion.  paving-     > 25  per  hr.  4.00  per  day. 

Hli"  k     setters     35  per  hr.  5.00  per  day. 

.Vs|ihalt  rakers    35  per  hr.  5.00  per  day. 

Asphalt    tampers    30  per  hr.  5.00  per  day. 

Ward   crews    25  per  hr.  3.20  per  day. 

ron 


Setting  Diamonds  in  Drill  Crown.- -The  various  pieces  of 
apparatus  used  in  the  operation  of  setting  the  diamonds  in 
the  drill  crown,  are  shown  in  Fig.  2.  A  is  a  piece  of  cold 
drawn  steel  1'4  by  ^t  by  6  in.,  with  a  yoke  C  and  thumb- 
screw and  is  used  to  hold  the  drill  crowns.  After  mounting 
a  crown  in  the  clamp  as  shown,  six  holes  are  dirlled  in  the 
face  of  the  crown  at  equal  distances  apart,  three  of  the 
holes  almost  breaking  through  the  outside  of  the  face  of 
the  ring  and  three  almost  breaking  through  the  inside  of 
the  face.  The  holes  should  be  slightly  smaller  than  the  dia- 
monds which  are  to  be  used,  and  each  should  be  slightly 
nicked  on  the  thin  edge  with  a  fine  file.  A  diamond  is  then 
placed  in  one  of  the  holes,  gently  tapped  with  a  piece  of 
brass  so  as  to  hold  jt  in  place,  after  which  the  crown  is 
placed  in  a  small  jeweler's  vice  D,  having  jaws  of  soft  steel 
or  brass,  with  which  the  diamond  Is  forced  into  the  hole. 
Should  the  diamond  not  stand  the  pressure  and  crumble  it 
is  not  fit  for  drilling.  It  should  be  possible  to  force  any 
diamond  good  enough  for  drilling  purposes  into  a  hole  in 
the  above  manner.  Flat  drills  H,  made  of  %-in.  drill  rod, 
turned  about  "^rz  in.  long  and  of  a  size  slightly  smaller  than 
the  diamonds,  are  used  for  drilling  the  holes.  It  has  been 
found  that  the  flat  drills  are  better  than  twist  drills  for  they 
are  stiffer  and  do  away  with  a  center  punch.  After  the  dia- 
monds are  all  set.  the  drill  is  soft  soldered  to  the  end  of 
the  steel  lube  and  is  then  ready  for  use. 

Any  drill  press  equipped  with  a  hollow  spindle  and  with 
the  table  so  arranged  that  the  water  carrying  the  rock  cut- 
tings may  be  properly  collected  and  carried  away  is  satis- 
factory for  use  in  rock  drilling.  A  drill  press  equipped  with 
a  No  2  Morse  taper  is  large  enough.  The  speed  of  the  drill 
should    be  about   300   revolutions   per  minute. 

Using  the  Diamond  Drill. — Great  care  should  be  exercised 
when  first  using  a  diamond  drill.  A  block  of  very  soft  lime- 
stone or  sandstone  should  be  selected  and  a  number  of  cores 
cut  from  this  atone  until  it  is  found  that  the  drill  is  work- 
ing properly,  after  which  it  may  be  used  on  harder  rock. 
The  sample  should  be  bedded  on  a  bag  filled  with  sand,  or 
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in  the  case  of  very  small  pieces  it  may  be  necessary  to 
mount  the  samples  in  plaster  of  Paris  before  drilling.  Plenty 
of  water  should  be  used  on  the  inside  of  the  drill  so  as  to 
keep  the  space  under  the  crown  entirely  free  from  rock 
cuttings,  which,  especially  in  the  case  of  soft  rock,  have  a 
tendency  to  "gum  up"  the  drill.  After  one  or  two  cores  have 
been  drilled,  their  diameter  should  be  measured,  and  if  it  is 
found  that  the  drill  is  cutting  cores  more  than  25  ram.  or 
less  than  24  mm.  in  diameter,  one  or  two  of  the  diamonds 
must  be  reset.  If  the  drill  crown  is  turned  to  the  dimen- 
sions shown,  however,  and  the  diamonds  set  as  indicated, 
the  cores  should  come  out  very  close  to  25  mm.  in  diameter. 
The  pressure  should  be  applied  always  by  hand  and  never 
automatically  on  account  of  the  tendency  of  carbons  to 
shatter  if  subjected  to  any  appreciable  impact.  When  drill- 
ing stone  by  hand,  the  pressure  on  the  drill  may  be  regulated 
in  accordance  with  the  character  of  the  material  being  drilled. 
This  is.  of  course,  not  the  case  if  an  automatic  feed  is  used. 
A  much  greater  pressure  may  be  used  when  drillin.?  fine- 
grained, homogeneous  materials,  such  as  trap,  even  if  the 
rock  Is  very  hard,  than  in  the  case  of  coarse-grained,  non- 
homogeneous  materials  or  stone  in  which  minerals  of  greater 
hardness   than   the   mass   of   the   rock  are   embedded.     With 
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Fig.  2. — Apparatus  for  Setttng   the   Diamonds. 

a  properly  constructed  drill,  it  should  be  possible  to  cut  a 
core  4  in.  in  length  from  rock  of  medium  hardness  in  about 
10  minutes.  The  drills  made  by  the  Bureau  of  Public  Roads 
will  cut  from  20  to  oO  ft.  of  rock  before  it  becomes  necessary 
to  discard  them,  depending,  of  course,  on  the  average  hard- 
ness of  the  stone  being  used. 


Horse-Drawn  and  Motor  Vehicle  Traffic  in  Chicago,  1908- 
1920. — A  comparative  statement  of  the  number  of  licensed 
vehicles  in  Chicago,  forming  a  portion  of  the  report  of  the 
Arnold  Co.  on  the  S.  Water  St.  improvement.  Chicago,  brings 
out  quite  clearly  the  progressive  reduction  in  horse-drawn 
vehicles  and  the  rapid  increase  in  motor  vehicles,  especially 
motor  trucks,  in  that  city.  In  1915.  the  number  of  horse  and 
motor  vehicles  was  about  equal;  in  1920  less  than  one-fourth 
of  the  total  was  horse-drawn.  In  addition  the  total  traffic 
had  more  than  doubled.   The  statement  follows: 


Dutp. 


Horse 


-Motor  Vehiclcs- 


>  Total 

Dmwn.  Pas'jfr.  Trucks.  Total.  Vehicles. 

■■"■       '              .^li.fiTS  5.475              59,!5.f 

.'iX.ni  10,2S9  799  11.088  69.202 

.i5.4!)4  17.4.12  2,835  20.287  7S,7S1 

r.1.942  27..'!16  5.044  32.560  84,302 

I'MXT  45.409  9.898  55.307  101.494 

32.IS9  f,1.731  16.601  78,33*  110.821 

•iiin       1'-"            29.092  74,112  19.373  93.485  122.577 


79.3 


SO.- 


23.7 


100% 
76.3 


100% 


Round  Table  Discussions  at  Municipal  Engineers'  Conven- 
tion.— An  interesting  feature  of  the  convention  of  the  Amer- 
ican Society  for  Municipal  Improvements,  St.  Louis.  Oct.  12- 
15.  will  be  the  round  table  discussion  of  technical  matters. 
The  convention  la  reserving  half  of  the  main  dining  room 
of  the  Planters  Hotel,  which  is  to  be  set  up  with  round 
tables,  in  the  center  of  each  of  which  will  be  a  sign  desig- 
nating some  particular  subject  of  importance,  such  as  wood 
block  paving,  water  purification,  city  lighting,  sanitation,  etc. 
The  tables  will  be  In  use  for  breakfast  and  luncheon  during 
all  of  the  tour  days,  and  each  will  be  presided  over  by  an 
expert  with  a  national  reputation  in  that  particular  line. 
Visiting  delegtes  may  change  from  table  to  table  during  the 
meeting  and  join  In  the  discussion  of  the  particular  subject 
scheduled. 


The  Selection  and  Comparison  of 
Federal-Aid  Road  Types* 

By  E.  W.  JA.VIES, 
.Vs.sis-tant   Chief  Engineer.  Bureau  of  Pulilic   Kouds. 

In  the  handling  of  Federal-aid  projects  the  first  point  at 
which  purely  technical  and  administrative  questions  come 
squarely  into  contact  is  in  the  selection  of  the  type  of  sur- 
face. \'ery  frequently  this  contact  is  one  of  opposition.  An 
ideal  condition  at  this  point  can  only  axisl  when  purely 
technical  considerations  control,  and  for  this  reason  there 
is  little  hope  that  the  ideal  will  ever  be  approximated.  Fur- 
thermore, it  would  perhaps  be  unfortunate  for  the  engineer 
if  he  were  faced  suddenly  at  the  present  time  with  such  an 
ideal  condition,  for  one  of  the  large  and  still  open  questions 
in   highway   engineering   is   the   selection   of  type. 

Were  the  engineer  thrown  back  entirely  upon  technical 
considerations,  it  would  be  found  at  once  that  data  are  lack- 
ing on  which  to  come  to  any  definite  conclusion.  There  is 
some  difference  of  opinion  e.xisting  in  regard  to  the  gen- 
eral merit  of  the  several  types.  There  is  little  or  no  unity 
of  opinion  as  to  the  service  value  of  the  various  types  under 
given  conditions  of  traffic  and  no  more  uniform  views  re- 
garding the  probable  length  of  life  of  the  several  types.  On 
the  basis  of  cost  over  a  period  of  years,  two  engineers  in 
one  of  the  large  state  highway  departments  have  recently 
published  articles  with  almost  opposite  conclusions  regard- 
ing the  order  in  which  the  higher  types  of  pavement  can  be 
placed  on  the  basis  of  ultimate  economy.  Data  are  simply 
not  available  for  a  purely  technical  answer  to  the  question: 
What  type  of  surface  will  give  the  best  results  under  a  set 
of  given  conditions? 

Engineering,  Financial  and  Local  Opinion  Considerations 
in  Selection  of  Types. — We  are.  however,  doubtlessly  mov- 
ing toward  the  time  when  we  will  be  able  to  make  an  in- 
telligent determination  of  types  on  purely  technical  grounds, 
and  the  Bureau  of  Public  Roads  as  the  inevitable  clearing 
house  for  such  information,  and  as  the  only  governmental 
organization  having  at  its  disposal  funds  and  personnel  for 
conducting  the  necessary  experiments,  should  and  will  take 
a  leading  part  in  the  necessary  research  to  establish  this 
detail  of  highway  engineering  on  a  much  firmer  basis  than 
it  now  rests.  Until  such  time,  however,  as  the  results  of 
extensive  investigations  become  available,  and  no  doubt 
thereafter,  it  will  be  necessary  to  admit  several  important 
administrative  considerations  to  a  place  when  types  of  pave- 
ments are  under  consideration. 

First,  there  are  the  exigencies  of  construction  to  be  con- 
sidered. This  involves  engineering  administration  that  often 
meets  imperative  requirements  and  results  in  substantial 
economies.  The  present  Federal-aid  program  carries  a  large 
number  of  projects  which  classify  today  as  earth,  sand-clay, 
and  occasionally  gravel,  but  which  are  avowedly  to  be  com- 
pleted later  by  the  construction  of  more  adequate  surfaces. 
In  some  cases  the  proposed  future  work  is  a  part  of  the 
original  plan,  but  in  most  of  the  cases  the  work  is  confined 
to  grading  and  necessary  drainage  with  only  such  surfacing 
as  may  be  required  to  carry  traffic  during  a  more  or  less 
short  interval  while  the  embankments  are  settling  and 
reaching  a  condition  when  expensive  pavements  may  safely 
be  constructed  upon  them.  In  a  great  many  projects  of  this 
kind,  however,  no  definite  plans  have  yet  been  made  for  the 
surfacing,  and  such  questions  as  selection  of  type  and  rais- 
ing of  funds  are  postponed  more  or  less  indefinitely.  The 
result  is  that  for  the  present,  engineering  administration 
fixes  our  type  as  earth,  sand-clay,  or  gravel. 

Frequently  in  planning  improvements,  it  is  impossible  at 
any  one  time  to  secure  the  necessary  funds  to  carry  out  high- 
type  work.  It  is  quite  obvious  from  an  examination  of  the 
present  Federal-aid  records  that  in  many  cases  counties  are 
making  their  supreme  financial  effort  to  provide  for  the  con- 
struction of  a  sand-clay  or  gravel  road.  Under  conditions 
of  traffic  where  it  is  obvious  that  a  higher  type  of  surfacing 
should  be  selected,  such  financial  considerations  which  are 
purely  administrative  in  nature  have  the  effect  of  determin- 
ing the  type,  regardless  of  what  the  highway  engineer  may 
recommend.  As  in  the  previous  case,  the  final  selection 
ot  type  is  in  effect  postponed  until  more  funds  are  available. 

Finally,  and  by  no  means  least,  we  have  the  infl-jence  of 
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local   opinion   which   must   be   met  and   given  clue  considera-  Self-piu- 

,ion.      The    efforts    of    the    engineer    in    this    case    should    of  "»"'•  f,-;"*;"'  «'>^<^^'     •'^.'i.'i-iPr' u"^'*         'S't'r.l' 

course   be  In   the  direction   of  influencing   the  local  opinion,  tires, 

but  he   is  often  one  among   many,  and  as   he  Is  not   paying  "■^■"'-  ^^U  rasson-     t™°ck8       foi^u" 

[or  the   work  his  recommendations  are   more  likely   than  not  IJuht      wuKuns.    s.-r  uu-        and  und 

to   be   disregarded.      It   is  at   this   point   also   thai   the   promo-  ^^^^^^   ,^^j^    "*",'hT    """'t's'     '"'"'iuo'      ''."^*''.'''      '"!':""'^" 

tlon  work  of  men  having  materials,  equipment,  or  proprietary  ;irav.-i    ,"..'  100-200       75-iM>      4110  uii  \ 

lypes   for  sale   exercises   its    strongest   Influence   on   the   se-  ''fX^^f^  e^y^r.".  w-,.m       75-lio      4oo  u,.  10  1 

lection  of  types.     As  In  the  other  cases  referred  to,  evidence  nnumlno-ja    Maca- 

can  be  found  on  almost  every  page  of  the  Federal-aid  record  ,J?"!"  ,"■■  •o"'^''''''"- 

of  projects  being  determined  as  to  type,  as  well  as  to  loca-  ,i„m    1  surface 

tlon  and  other  details,   bv   the  influence  of  more  or  less  In-  ..."•'^•'V'd*  -. 100-200        Tfi-I5u      ioo-kw  10  1 

W  att-rtiound   maca- 
terested   local   opinion.  iimn      .cold     a»- 

„,  ,  pliall.  oil  surface 

Studies   for   Determining   Suitability   of  Types.— The   purely  iri-at.-di    100-2UU        75-150      lod-iO"  10  1 

adniinlsirative    matters    referred    to    thus    far    will    doubtless  " V''.'''''rii'".''.,"15^'i; 

,  (I. tilt    (noi   niimitc 

always  be  with  us,  and  the  time  Is  far  distant  when  purely  tr.m.-d)    100-200       75-150      ino  ui.  lu  I 

technical    considerntlons    will    control    in    the    selection    of  Watt-rlwi^-nd  miira- 

Eurfaces.  but  there  has  been  nevertheless  considerable  work  -urfaco   in-utt'd).   lOO-Ioo       75-150      400  up  10  1 

done  In  the  direction  of  establishing  factors  for  determining  '";,;;,';;";:;„7,  i\X)  21K)  u,.       75-150      40..  up         10-20  1 

with    some   approximation    at    least,    the    suitability    of    road  iiitumlnois    niaca- 

ly pes. for  service  under  given  conditions.  aiZl^VnoT"'!*  200  up      150  up      4 10  up         10-20  2-6 

For  a   number  of  years   the   Bureau  of   Public   Roads   has  ^I'jV'/'i'jf.'/   hVYVk  '°°'"'"'        '"''^°      ^"^  ""         "'""°        

constructed    and    maintained    experimental    roads.     Probably  sti.m-      fois      or 

the   most   valuable   work   done   in   the   course   of   the   experi-  «„„.i  block   200  up      ISO  up      100  up         20  up  f.  up 

ments  has  been  on  surface  treatments,  and  considerable  jj  jg  noteworthy  that  the  above  indicates  that  certain 
data.  Incomplete  to  be  sure  and  only  partly  conclusive,  are  types  of  surfaces  may  be  depended  upon  to  carry  somewhat 
available.  nicre  than  is  indicated  by  the  careful  experimental  work 
In  these  studies  we  find,  for  instance,  that  a  water  gas  of  the  Bureau  of  Public  Roads.  But  the  range  of  type  in 
tar  preparation  4ipplied  as  a  cold  surface  treatment,  main-  the  first  table  Is  so  limited  that  it  is  of  little  general  use, 
Ulned  under  patrol,  will  carry  925  gross  tons  of  tralllc  per  although  It  fairly  represents  the  best  data  of  the  kind  avail- 
day,  and  under  this  traffic  the  maintenance  will  be  in  the  able.  The  table  furnished  by  the  Road  Builders'  Association 
third  in  order  of  economy  of  seven  experimental  sections.  is  altogether  too  uniform  in  its  enumeration  of  traffic  and 
This  same  section  was  destroyed  beyond  the  point  of  any  for  steel-tired  vehicles  on  the  lower  types  of  surfaces  Is 
reasonable  maintenance  by  a  traflic  of  1.130  gross  tons  per  nnich  hipher  than  appears  to  be  warranted, 
day.  The  nature  of  the  effect  of  1.130  tons  per  day  was  that  Effects  of  Heavy  Trucks  on  Roads.— With  respect  to  heavy 
of  an  overload  which  no  amount  of  maintenance  could  rem-  trucking,  the  observations  of  the  Bureau  of  Public  Roads 
edy.  The  average  life  of  a  retreatment  of  this  material  is  ^re  that  the  effect  of  trucks  rated  heavier  than  3  tons  is 
eight  months.  A  hot  tar  surface  treatment  stood  up  satis-  generally  seriously  destructive  of  any  type  of  pavement 
factorily  under  1,325  gross  tons  daily  average  and  was  the  designs  customarily  used  on  rural  roads  up  to  1917.  Further, 
rixth  in  order  of  economy  in  the  same  group  of  seven  ex-  y^xo  destructlveness  varies  directly  with  the  speed,  but  prob- 
periments.  ably  in  greater  ratio.  It  appears  that  constant  use  of  a  few- 
There  Is  available  considerable  undigested  data  of  this  trucks  per  day,  it  they  are  heavier  than  3  tons  and  run  at 
kind  covering  seven  different  experimental  sections.  This  high  speed,  say,  25  to  35  miles  per  hour,  is  sufficient  to 
1  material  is  now  in  the  process  of  being  analyzed  and  will  cause  high-type  pavements  of  designs  current  in  1916  to  fail 
probably  supply  valuable  data  for  the  selection  of  surface  as  by  overload.  It  is  not  a  question  of  adequate  or  economi- 
treated  madadam.  It  may  enable  the  engineer  even  to  dif-  cal  maintenance  in  such  cases,  but  of  out-and-out  pavement 
ferentiate   hot   and   cold   treatments,  tars  and   aspbaltic  oils,  failure. 

and    possibly   different   aspbaltic  oils.  Within  the  last  two  years  we  have  been  compelled  to  give 

The  Information  will  in  general  take  the  form  of  the  max-  recognition    to   a   new   destructive    force   affecting   road    sur- 

imum   gross  tonnage-endurance  of  the  type,  the  average  life  faces.      Impact,    tlmost    never    formerly    considered    by    the 

of  retreatments.  the  cost  of  maintenanca  per  ton  of  traffic.  highway   engineer,  is  now  a   force  to  be  reckoned   with.     It 

and  details  of  successful  maintenance  operations.  has   a   close   application    to   the   determination    of    types    for 

certain  kinds  of  traffic,  and  as  high-speed  motor  trucks  are 
Probable  Limiting  Endurance  of  Road  Surfaces.-Attempts  ip,j.reas,ng  in  number  rapidlv  and  becoming  more  generally 
to  .=tatc  up  to  the  present  time  the  determination  of  type  has  ^^^^  ^^^  question  of  the  eff"ect  of  impact  is  a  serious  prob- 
rested  largely  on  the  judgment  of  each  individual,  so  far  as  ^^^  ^^^  hnxeB^n  Is  at  work  determining  the  force  of  impact 
technical  details  are  concerned.  There  is  little  or  no  ma-  jp,.p,oppd  ^v  trucks  under  a  varietv  of  conditions.  Parallel 
terial  of  value  in  the  literature  of  highway  engineering  nor  ^_^^^  ^^^^^  "investigations  impact  test  experiments  are  now 
in  the  engineering  press  relative  to  the  question.  Engineers  ^^^^,^.  ^^.j^,^^  ,j  1^  ^^p^^  ^.j„  indicate  to  some  known  de- 
have  written  all  around  the  subject,  but  have  generally  re-  ^^^^\f  accuracy  the  amount  of  impact  which  different  types 
1  trained  from  committing  themselves  to  figures.  We  find  a  ^^  p„vement  will  successfullv  resist.  The  correlation  of 
few    attempts,   however,   to   state   the   probable    limiting    en-  ^^^^^  ^^.^  ^^^^  ^^  experiments  should  furnish  some  data  use- 

I  durance  of  types  in  terms  of  traffic  and  the  following  imli-  j^,  ^^  ^^^  solution  of  the  question:  How  much  truck  traffic 
cates  the  result  of  one  such  attempt.  The  table  may  be  ^.,„  ^  g,^,^^  ^^.p^  ^^^^^  ^^.j,^^^,^  failure? 
headed  •Limiting  Economic  Traffic  on  Types  of  Road  Sur-  ^^j^^^  experiments  to  determine  the  effect  of  abrasion  on 
'**^^-  pavement  surfaces  are  also  under  way,  and  these  will  fur- 
Light  l"horee  2^hor?e  Automo-  nish  further  data  useful  in  the  selection  of  types.  Obviously, 
wagons.       wagons.          wagons.          biles.  jf  these  experiments  are  fruitful  in  results,  the  engineer  will 

i      on^  "^Vir :  ■.:::■.:.■.  .....°".".'.'' '°'^'       Creau'r'than      100  be  in  a  much  better  position  a  year  from  now  to  face  the 

1         Do    75-100  30-50  20      600-700  nurelv   technical  considerations  Involved  in   the  selection  of 

\       WatertKjund   macadam       100-150  175-200  60-80  i5  "i ,'„„,„ 

1     Hot  oil  surface  treat-  pavements. 

■         ed    waterbound    ma-  Alternate    Designs    on    Federal-Aid    Work. — On    Federal-aid 

T        «•=«>«".    "''•^''"N-arrow'°'"''Narrow^^"^''  '•^'"'  work  probably  every  district  engineer  has  observed  that  the 

Do   fires.  100        ilres.   50Trucks,50  question  of  the  selection  of  types  is  not  the  only  perplexing 

''^  watertouSd    'maca^  matter  connected  with  the  subject.     There  has  been  during 

dam  30-50  2:,-v<  10-15  1.800  the  past   two  years  a   continual  increase  in  the  practice  of 

.\n  older  attempt  at  stating  the  limiting  traffic  which  va-  using  alternate  designs  on  projects  submitted.     This  practice 

rious  types  of  pavement  may  be  expected  to  carry  econom-  was  not  common  when  Federal  aid  was  first  inaugurated,  but 

ically   was   made   by   the   committee    on    standards    of     the  beginning  with  Indiana,  in  which  state  the  law  requires  that 

-■\n.erican  Road  Builders'  Association  in  their  report  of  1915.  tenders  shall  be  asked  on  at  least  two  alternate  types,  and 

Its  tabulation  follows:  with  Ohio  and  Pennsylvania,  which  states  adopted   a  policy 
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of  securing  bids  on  alternate  types,  the  practice  has  rapidly 
expanded  until  today  Federal-aid  projects,  involving  the 
higher  types  of  design,  come  to  the  Bureau  more  often  with 
alternate  designs  than  with  a  single  type.  This  fact  is  borne 
out  by  the  statistics  of  Federal-aid  mileage.  At  one  time 
when  an  examination  of  the  records  was  made  for  this  pur- 
pose 12.S  per  cent,  representing  963.65  miles,  was  undeter- 
mined. Practically  all  of  this  mileage  was  undetermined 
because  a  decision  as  to  the  type  had  not  been  made  and 
would  not  be  made  until  after  bids  had  been  received.  This, 
does  not  represent  all  of  the  alternate  work  undertaken,  as  a 
considerable  mileage  entered  under  other  types  had  originally 
been  submitted  in  alternate  form  and  adjusted  when  award 
was  made.  Obviously,  therefore,  the  question  of  alternate 
types  has  become  a  serious  one  in  mere  tiuantity.  and  because 
of  the  extraordinary  questions  involved  appears  likely  to  re- 
sult in  some  very  troublesome  questions  of  policy  and  admin- 
istration for  the  Bureau. 

Methods  of  Comparing  Types. — The  problem  has  come  be- 
fore the  Bureau  of  Public  Roads  from  so  many  different 
angles  that  it  appears  almost  hopeless  to  attempt  a  solution 
along  any  of  the  lines  heretofore  suggested. 

In  the  first  place.  Illinois  has  attempted  to  set  up  a  ra- 
tional method  of  comparing  types  with  at  least  one  very  in- 
teresting result.  Although  the  conclusion  reached  is  not  sat- 
isfactory to  many  engineers  and  certainly  not  to  a  large 
group  of  material  manufacturers,  there  has.  neverthless.  been 
surprisingly  little  unfavorable  criticism  of  the  Illinois  con- 
clusion, either  among  engineers  or  in  tht  engineering  press. 
The  reason  for  this  is  quite  clear — for  neither  the  engineers 
nor  the  editors  have  any  better  data  on  which  to  base  objec- 
tions than  the  Illinois  department  had  on  which  to  base  their 
conclusions,  and  the  attitude  of  all  concerned  appears  to  be 
very  largely  one  of  "hands  off." 

The  essential  feature  of  the  Illinois  conclusion  is  that, 
studied  as  a  beam,  a  pavement  cross  section  wholly  of  con- 
crete is  stronger  than  black  top  on  an  adequate  base  of  con- 
crete. The  upper  layers  or  wearing  surface  of  a  pavement 
cross-section  in  concrete  is  worth  twice  as  much  as  a  black- 
top wearing  surface.  Incidental  to  this  conclusion  is  the  use 
of  an  identical  mix  for  a  one-course  concrete  design  and  for 
the  base  of  blacktop  construction.  Obviously,  a  rational 
analysis  of  this  problem  has  not  been  made  and  would  be  of 
very  doubtful  value.  It  appears  to  involve  the  analysis  of  a 
compound  beam  of  elastic  material  continuously,  but  not  uni- 
formly, supported  on  elastic  bearings,  and  besides  the  ques- 
tion of  flexure  involves  consideration  of  no  less  than  three  dif- 
ferent longitudinal  shears,  one  in  concrete,  one  in  black  top, 
and  one  in  the  joint  between  them.  The  last  element  can 
not  possibly  be  evaluated,  and  the  question  of  reduced  im- 
pact, owing  to  the  cushioning  effect  of  the  black  top,  confuses 
the  whole  problem. 

Another  method  suggested  and  used  by  the  State  of  Penn- 
sylvania in  the  specification  current  during  1919  is  to  estab- 
lish comparable  types  on  the  basis  of  probable  cost.  For  this 
reason.  Pennsylvania  in  the  standard  specifications  for  1917. 
developed  designs  for  such  pavements  as  sheet  asphalt,  Fil- 
bertine  and  Warrenite.  having  dimensions  which  depart  from 
previous  customary  practice.  These  designs  were  built  up 
with  the  sole  end  in  view  of  producing  a  cross-section  in  each 
type  of  substantially  equal  money  value.  Obviously,  the 
problem  is  reduced  to  a  hopeless  dilemma  by  attempting  a 
solution  of  this  kind,  because  if  on  the  basis  of  cost  a  logical 
solution  is  attempted  it  must  be  revised  as  the  costs  of  ma- 
terials vary,  but  in  so  doing  it  becomes  distinctly  illogical 
from  the  technical  viewpoint. 

.Xnoth'T  solution  of  the  problem  of  comparable  and  alter- 
naif  lype.s  which  has  been  tentatively  followed  by  the  Bureau 
of  Public  Roads  starts  by  establishing  a  list  of  pavements  on 
the  basis  of  .service  value.  This  is  purely  empirical  and  in- 
determinate because  it  is  likely  to  vary  somewhat  in  the 
Jujrigment  of  different  engineers.  The  order  in  which  pave- 
ments have  been  listed  by  the  bureau  is  as  follows: 
Brick  on  a  conrrpte  l>asc.  Surf-ifo-trcilcd    macadam. 

Sheet     a.<<phaU     on    a   concrete       Watcrhound    macadam. 


base. 
r*ement   concrete. 
Bituminous  concrete  on   an  art- 

erjuate  base. 
Bituminou.s    macadam. 


Gravel   marndam. 
Gravel. 
.Sand  clay. 
Top  soil. 
r;.Trth. 


Group  Classification  of  Types. — Quite  clearly  there  may  be 
a  difference  of  opinion  as  to  the  position  of  cement  concrete 
and  bituminous  concrete  in  the  above  list,  and  it  is  equally 


clear  that  a  lower  type  may,  by  superior  detail  of  design,  be 
made  to  excel  a  higher  type  in  the  list.  The  next  step,  there- 
fore, was  to  attempt  to  indicate  sufllciently  the  details  of  de- 
sign so  that  the  pavemeents  could  be  classified  in  groups. 
This  classification  follows: 

Class  A  for  lieavy  trafiic: 

(1)  ilonui-thic  or  semi-monolithic  brick  pavement  using  3-in. 
or  3^2-in.  block  on  cement  concrete  base,  4  or  5  in.  deep, 
l:2';i:5,  ^or   1:3:6   mix. 

(2)  Bituminous  concrete,  2  in.  tl'.icl;.  on  a  6  or  o-in.  cement  con- 
crete  base.   1:3:6   mix. 

(3)  Cement  coticretc  pavement,  6  in.  thick  at  the  sides  and  7^ 
in.  at  the  center,  1:2:4  mix. 

Class  B  for  medium  traffic: 

(1)  Bituminous  concrete,  l',4  in.  thicl<.  on  a  cement  concrete 
base  4  to  5  in.  thick.  1:3:6  mix. 

(2)  Cement  concrete  pavement,  5  by  6Vi  in..  1:2:4  mix.  . 

(3>  Bituminous  concrete,  2  in.  thick,  on  a  4-in.   liituminous  con- 
crete   base   of    crushed    stone    or   gravel. 
Class  C  for  light  tratlic: 

(1)  Bituminous  concrete.  H4  in.  thick,  on  a  bitununous  concrete 
base,  4  in.  deep,  of  crushed  stone  or  gravel. 

(2)  Bituminous  concrete,  H4  in.  thick,  a  bituminous  .binder 
course  IVj   to  2  in.  thick,  on  a  4-in.  broken  stone  ba.se. 

(3)  Bituminous  concrete.  2  in.  thick,  on  a  waterbound  macadam 
base  5  in.  thick. 

(4)  Bitun,iinous  macadam,  214  in.  thiclj,  on  a  5-in.  w.iterbound 
macadam. 

This  classification  was  especially  devised  as  a  suggestion 
for  the  State  of  Idaho,  and  there  was  included  under  class  A 
for  heavy  traffic  as  a  fourth  alternate,  bituminous  concrete, 
2  in.  deep,  on  a  6-in.  or  5-in.  bituminous  concrete  base  of 
crushed  stone.  This  addition  was  solely  for  the  purpose  of 
providing  in  this  group  a  type  of  surface  that  did  not  require 
water  in  the  building.  Consideration  of  these  groups  indi- 
cates at  once  that  the  classification  is  not  of  a  kind  to  be 
generally  applicable.  Class  A  pavements  would  be  made 
considerably  heavier  in  most  of  the  Eastern  States  and  nu- 
merous other  variations  in  detail  would  have  to  be  made  for 
other  localities. 

So  many  different  questions  have  arisen  regarding  the  deter- 
mination of  alternate  and  comparable  types  that  it  appears 
necessary  to  seek  a  solution  in  an  entirely  different  direction. 
So  far  we  have  attempted  to  establish  an  equivalency  of  either 
cost  or  service  value.  It  is  doubtful  whether  tills  is  possible  in 
the  light  of  our  present  knowledge  and  it  appears  likely  that 
when  further  data  is  available  this  doubt  will  be  converted 
into  a  certainty. 

Normal  Differentials  Among  Types. — It  has.  therefore,  been 
si;ggested  that  an  attempt  be  made  to  establish  normal  differ- 
entials, among  the  several  higher  types  that  are  likely  to  be 
brought  together  in  competition.  This  normal  differential 
presupposes  the  fixing  of  what  may  be  referred  to  as  a  nor- 
mal base  price  for  each  type  on  a  given  project,  and  this  will 
be  arrived  at  by  a  careful  analysis  of  the  materials  entering 
into  the  construction  of  the  design  on  the  basis  of  their  cost. 
Given  a  particular  project  on  which  it  is  intended  to  solicit 
tenders  for  sheet  asphalt,  modified  Topeka,  and  concrete,  the 
materials  necessary  to  construct  each  type  will  be  located  and 
the  cost  of  placing  them  into  the  work  will  be  analyzed.  This 
will  provide  for  each  type  a  very  carefully  compiled  engi- 
neer's preliminary  estimate.  It  need  not  represent  the  ac- 
tual cost,  but  it  will  establish  a  normal  basis  of  comparison 
and  fix  the  normal  differentials  that  may  be  expected  to  exist 
between  various  types.  This  will  be  done,  of  course,  in  ad- 
\ance  of  the  bidding,  and  the  engineer,  and  assumably  pros- 
pective contractors,  will  have  advance  knowledge  of  these 
differentials. 

When  the  bids  are  opened,  it  the  bid  for  concrete  is  below 
its  normal  base  price  and  the  bid  for  Topeka  is  above  its 
normal  base  price,  the  concrete  would  be  considered  the  bet- 
ter bid.  It,  on  the  other  hand,  sheet  asphalt,  although  bid  at 
a  considerably  higher  cost,  were  below  its  normal  base  price, 
and  concrete  above  its  normal  base  price,  the  tender  for  sheet 
asphalt  could  logically  be  considered  as  the  better  bid.  As- 
suming, therefore,  that  in  the  premises  the  types  have  all 
been  established  as  adequate  and  reasonable  for  the  traffic 
likely  to  develop  on  that  particular  project,  then  the  ^engineer 
would  be  logically  justified  in  awarding  a  contract  to  sheet 
asphalt,  although  it  might  be  the  highest  bid  in  dollars  and 
cents.  The  practical  effect  of  this  method  is  to  avoid  a  de- 
cision as  to  strictly  comparable  types  or  designs,  am.  at  .the 
same  time  maintain  competition.     But  that  competition  is  no 
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longer  among  the  types:  it  is  a  conipetltiou  of  each  type  witli 
its  normal  or  base  estimate. 

It  is,  of  course,  at  once  apparent  that  a  suggestion  of  this 
kind  can  only  be  worked  out  under  very  intelligent  engineer- 
ing direction.  The  policy  of  blindly  assuming  costs  based  on 
previous  averages  of  bids  luust  be  abandoned.  Likewise,  the 
custom  so  apparent  now  in  Federal  aid  estimates  of  assuming 
a  single  price  of  $2.75  or  $o.50  for  surface,  regardless  of  the 
type,  simply  for  the  purpose  of  establishing  a  luellniinary  esti- 
mate will  have  to  be  discarded.  It  will  mean  that  the  engi- 
neer after  having  selected  his  alternative  designs  will  flr.st 
have  to  compute  the  (|uantities  of  cement,  sand,  chips,  ag- 
gregate, bitumen,  filler,  and  whatever  other  materials  enter 
Into  the  construction,  locate  probable  sources  of  suitable  ma- 
terials, and  carefully  analyze  the  cost  of  each  one.  The  or- 
ganization of  a  mixer  gang  will  have  to  be  known  within  a 
narrow  margin,  based  on  the  probable  method  of  constructl<in 
prevailing  and  likely  to  continue  In  the  particular  locality 
Similarly,  any  construction  organization  which  may  be  re- 
quired by  the  design  selected  will  luive  to  be  understood  and 
labor  costs  analyzed.  It  is  probably  not  possible  to  gener- 
alize In  these  matters  and  estimates  would  be  required  for 
each  project  coming  under  consideration. 

Whether  this  scheme  is  practicable  from  a  business  point 
of  view  may  be  open  to  some  question.  It  has  some  decided 
advantages  For  instance,  it  has  been  noticed  that  concrete 
bids  when  brought  into  competition  with  bids  for  Topeka  or 
Warrenite  on  a  concrete  base  have  a  marked  tendency  to 
rise  until  they  are  only  slightly  below  the  Topeka  bids.  If  .i 
differential  was  established  concrete  would  have  to  stay 
down  where  it  belongs  or  it  would  be  at  a  disadvantage.  The 
cost  of  preparing  preliminary  estimates  would  be  somewhat 
greater  than  at  present  and  the  estimates  could  not  be  based 
so  generally  on  averages  derived  from  records  of  past  bids 
as  they  now  are.  It  is  probable  also  that  a  somewhat  higher 
standard  of  preliminary  engineering  In  general  would  be  re- 
quired to  carry  out  this  scheme  successfully  because  there 
would  doubtless  arise  considerable  differences,  especially 
among  material  men,  as  to  the  fairness  of  the  differentials 
established  and  the  engineer  responsible  for  the  computa- 
tions would  havi'  ti>  fiirtifv  his  conclusions  by  very  skillfully 
analyzed  data 
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American  Colleges  to  Establish  Course  in  Management 
Engineering. — A  course  in  "management  education"  to  pro- 
vide a  sulllcient  number  of  properly  trained  executives  for 
the  industries  of  the  United  States  is  to  be  established  in 
a  majority  of  the  620  American  colleges,  according  to  an 
announcement  made  last  week  by  Dr.  Hollis  Godfrey,  presi- 
dent of  the  Drexel  Institute,  Philadelphia,  formerly  commis- 
sioner of  the  advisory  commission  of  the  Council  of  National 
Defense.  The  plan,  an  outgrowth  of  a  convention  attended 
by  representatives  of  industry  and  colleges  in  Philadelphia 
last  .March,  is  backed  by  corporations  representing  a  capitali- 
zation of  $26,000,000,000.  It  is  the  result.  Doctor  Godfrey 
said,  of  these  two  factors  coming  to  a  definite  working 
agreement  for  the  first  time  through  the  establishment  of 
the  council  of  management  education,  an  organization  formed 
"to  study  mutual  problems  in  order  that  the  colleges  may 
render  the  greatest  possible  service  to  industry."  Doctor 
Godfrey,  chairman  of  the  new  body,  assisted  by  Dr.  Samuel 
P.  Chapen.  general  director  of  the  American  council  on  edu- 
cation, representing  the  620  colleges,  and  Dr.  Frederick  C. 
Ferry,  president  of  Hamilton  College,  are  perfecting  the 
plan,  which  contemplates  establishing  practical  courses  in 
the  schools,  assisting  undergraduates  and  others  to  choose 
their  life's  work,  by  placing  several  thousand  students  and 
teachers  in  industry  during  the  summer  months  and  by  In- 
troducing extension  courses  for  men  now  in  industry.  By 
the  summer  work,  students  will  be  enabled  to  defray  their 
expenses  at  college,  obtain  an  insight  into  America  industry, 
and. enable  the  executives  to  select  future  management  men. 
The  council  of  management  education,  which  has  been 
formed,  It  was  said,  to  become  "a  clearing  house  for  all  In- 
dustrial and  educational  matters  in  the  country,  to  promote 
the  mutual  understanding  of  the  mutual  problems  of  Indus- 
try and  the  college,  and  to  keep  perpetual  inventory  of  the 
educational  needs  of  Industry  and  of  the  ability  of  the  col- 
leges to  meet  these  needs."  has  opened  temporary  offices 
in  the  Drexel  Bldg..  Philadelphia,  until  headquarters  are 
furnished  in  Washington. 


Method     of    Constructing    Durax 
Pavement 
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Aii.'-i.sliini  Trcasur.T.  Itob.-it  i;    I.a.'^sittr  &:  I'o,.   I'uvlng  I'ontiiicturs. 

Niiifolk.    V:i 

Uurax  granite  block  pavement  has  been  laid  in  a  number 
of  our  larger  cities,  but  is  not  generally  known  by  the  pub- 
lic as  yet.  The  method  of  constructi')n  varies,  each  engineer 
having  his  own  particular  method  inescribed.  which  In  ac- 
cordance with  his  experience,  is  the  most  suicessfiil.  The 
variations  in  details  are  experiments  v  Inch  will  result  In  im- 
rrovemeiils  as  this  pavement  beconi.-s  more  generally  used. 
\Vc  are  now  constructing  65.U0U  yd.  oi  Durax  and  the  outlined 
methods  given  below  are,  from  our  experience  on  this  and 
other  Durax  work,  the  most  satisfactory.  , 

The  Durax  surface  is  laid  upon  i  concrete  foundation  ot 
such  a  mix  and  thickness  as  is  necessary  for  the  tralllc  con- 
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Laying  Ourax  Pavement, 
ditions.  The  construction  may  be  divided  into  three  opera- 
tions: (1)  mixing  and  spreading  a  sand  and  cement  cushion, 
laid  upon  the  concrete  foundation:  (2)  laying  the  block  upon 
the  sand  and  cement  cushion,  and  (?,\  filling  the  joints  ot 
the  Durax  block  with  a  hot  mastic  filler  composed  of  asphalt 
and  sand. 

The  sand  cushion  is  mixed  on  the  street  directly  i"  advance 
of  the  pavers.  It  is  composed  of  1  nirt  cement  and  S  parts 
clean,  coarse  sand.  The  sand  must  be  mixed  thoroughly 
(iry  and  the  cushion  kept  dry  to  preient  initial  setting  until 
the  blocks  have  been  tamped  and  rolled.  Some  engineers  re- 
quire the  sand  heated  in  a  dryer  to  ta'-:e  out  all  moisture.  The 
mixture  is  spread  with  shovels  over  the  street  extending 
about  10  ft.  behind  the  pavers.  Care  should  be  taken  not  to  al- 
low the  cushion  to  be  spread  far  In  advance  of  the  paving, 
especially  in  threatening  weather. 

A  1-in.  cushion  is  generally  speci-'ed,  but  experience  has 
shown  that  the  average  depth  of  the  cushion  can  not  be  esti- 
mated accurately  and  is  dependent  -ipon  the  thickness  and 
uniformity  of  the  block.  Fi-equently  'he  block  from  different 
quarries  and  even  from  one  quarry,  vary  in  size.  It,  there- 
fore, becomes  necessary  to  keep  the  concrete  foundation  low- 
enough  to  allow  1  in.  cushion  under  the  largest  block,  if 
proper  contour  and  grade  of  the  finished  surface  is  main- 
tained. For  instance,  if  the  concrete  is  laid  exposing  5  in. 
for  the  finished  surface,  1  in.  for  cushion  and  4  in.  for  block, 
and  the  block  received  average  only  3  in.,  a  2-in.  cushion 
would  have  to  be  used.  If.  on  the  other  hand,  the  founda- 
tion was  laid  exposing  ,■$  in.  for  the  finished  surface.  1  In.  for 
cushion  and  3  in.  for  block,  and  the  block  received  average 
4  in.,  the  finished  surface  would  be  m  inch  too  high.  This 
would  have  to  be  repaved  with  smaller  selected  block.  Ac- 
cordingly, we  allow  for  the  largest  block  received  on  the 
V  ork.  which  means  the  average  depth  of  the  sand  cushion 
is  considerably  more  than  specified.  We  have  never  yet  re- 
ceived such  uniform  block  regularly  in  large  enough  amounts 
to  warrant  our  allowing  only  the  specified  thickness  of  the 
cushion  to  effect  this  saving.  This,  in  our  opinion.  Is  one 
of  the  most  trying  and  difficult  features  of  Durax  construc- 
tion and  the  expense  Involved  can  be  overcome  only  by  re- 
erg   for   wheeling   Durax,   mixing  and   spreading  the  cushion 
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ceiving  block  of  such  uniformity  that  tl'e  foundation  can  be 
laid  for  only  specified  depth  of  the  cui;hion,  so  that  the  depth 
of  the  block  will  insure  proper  grade  of  the  finished  surface. 

The  Durax  clock  or  cubes  are  cut  from  medium  grained 
granite  having  a  very  high  crushing  strength,  usually  25.000 
to  30.000  lb.  per  square  inch,  with  a  toughness  usually  of  11 
or  12.  The  blocks  are  cut  with  six  ;-quare  surfaces,  the  lati- 
tude usually  being  not  more  than  4  in.  nor  under  2*4  in. 

The  block  are  laid  in  "concentric  interlocking  segments" 
or  in  the  form  of  an  arc.  using  a  curvate  board  to  maintain 
the  proper  curve.  This  curvature  is  purely  arbitrary  and  is 
based  upon  personal  experience  and  opinion.  We  are  now 
I'sing  a  board  4  ft.  in  length  on  the  straight  edge  with  a  mid- 
ale  ordinate  of  12  in. 

The  street  to  be  paved  is  divided  with  lines  into  sections 
the  width  of  the  curvature  you  are  paving.  This  division  into 
sections  is  started  from  the  center  of  the  street  so  that  the 
half  or  quarter  circles  where  necessary  will  be  alongside 
the   curb   or   street    rail.    Half  and   qi'artiM-   circles   are   used 


Partially    Completed    Pavement,    Showing    Boards    Used    for    Main- 
taining   Proper    Curve. 

when  the  street  does  not  divide  exactly  into  full  circles.  The 
area  between  street  car  tracks  is  4  ft.  S%  in.  If  you  are  pav- 
ing with  a  4-ft.  board  there  is  no  way  a  full  circle  could  be 
used  and  -two  half  circles  would  be  necessary  to  take  the 
entire  area.  In  this  manner  a  plot  of  the  street  must  be 
made  to  determine  the  half  or  quarter  circles  necessary  and 
the  street  lined  accordingly. 

Each  paver  is  given  the  area  of  h  section  between  lines 
to  pave.  These  lines  are  used  as  i  starting  point  for  each 
circle  and  to  give  proper  grade.  Th?  paver  begins  each  row 
with  a  block  placed  directly  under  his  line,  which  is  called 
"keyblock"  and  is  the  connecting  link  between  each  circle, 
joining  the  work  of  one  paver  to  another,  thus  making  con- 
centric segments  across  the  street.  This  keyblock  must  be 
carefully  selected  with  a  view  to  starting  each  row  with  such 
a  size  that  by  graduating  the  block  to  the  center  of  the 
arc  the  proper  curvature  will  be  maintained  throughout  the 
low  as  shown  by  the  radius  board.  The  keyblock  is  the 
starting  point  of  each  row  and  should  be  set  to  a  true  grade 
as  the  pavor  is  guided  in  laying  other  block  by  this  key- 
block.  When  this  block  is  set  correctly  proper  grade  can  be 
maintained  throughout  the  entire  row  paved.  The  back  of 
the  radiii.s  board  is  a  straight  edge  and  this  should  be  used 
frequently  every  two  or  three  rows. 

The  Durax  Is  wheeled  by  helpers  into  each  section  and  is 
piled  ao  close  to  the  paver  that  he  can  easily  reach  them 
from  a  kneeling  or  standing  position. 

Starting  at  the  keyblock  of  each  row  the  paver  works  on 
either  side  toward  the  center  of  the  arc.  The  block  are  laid 
as  clo.te  together  as  possible  with  not  more  than  %  in.  be- 
tween Joints.  Each  block  is  tapped  gently  with  a  hammer 
to  sot  it  (Irmly  against  the  other  block  and  to  imbed  firmly 
into  the  cushion.  The  back  of  the  hammer  which  is  curved 
6  or  8  in..  Is  used  for  pulling  up  cushion,  digging  Into  cushion 
and  for  prying  up  block  not  correctly  set.  "Breaking  joints" 
Is  always  to  he  insisted  upon.  This  means  the  joints  of  block 
in  one  row  can  not  meet  evenly  the  joints  of  the  preceding 
t(.w,  but  mu.-it  meet  directly  the  full  face  of  the  block. 

In  n  gang  of  10  pavers  it  will  require  about  10  to  12  help- 


The  helpers  are  usually  paid  by  the  day  as  laborers,  but  the 
ravers  usually  work  on  a  yardage  basis.  This  work  can 
bt  done  with  dispatch  only  by  experienced  men  who  must 
have  a  good  eye  for  maintaining  grade  and  curvature  and 
!>how  due  regard  in  selection  of  block  which  will  break  joints. 
An  experienced  paver  will  lay  20  to  :!0  yd.  per  day,  depend- 
ing upon  the  method  prescribed.  It  is  easier  to  pave  a  broad 
rather  than  a  sharp  curvature.  A  greater  yardage  can  be 
paved  per  day  with  large  block  than  with  small  block,  but 
the  yardage  yield  per  ton  of  small  block  is  more  than  the 
y-eld  of  larger  block  per  ton.  One  ton  of  Durax  can  be  es- 
timated to  pave  6  or  6V^  sq.  yd. 

The  yardage  paved  each  day  is  tamped  (irmly  and  rolled 
with  a  5-ton  roller  until  there  are  no  depressions  greater 
than  %  in.  under  a  4-ft.  straight  edge.  Should  any  depres- 
sions exist  greater  than  this,  it  must  be  torn  up  and  re-paved. 
After  the  pavement  is  rolled  and  passed  by  the  inspector 
each  day  it  is  thoroughly  wet  with  a  hose  sufficient  to  in- 
sure proper  setting  of  the  cushion. 

After  the  Durax  is  thoroughly  dry  i  mastic  filler  composed 
of  equal  parts  of  hot  asphalt  and  sand  is  applied  to  the  block, 
tilling  all  joints  completely.  The  a  iphalt,  of  a  penetration 
of  55  to  65,  is  heated  in  kettles  to  a  temperature  of  at  least 
:!25°  F..  the  sand  to  at  least  250°  F,  and  mixed  in  wheelbar- 
rows or  other  suitable  containers.  It  is  then  poured  upon 
the  block  at  such  a  temperature  that  it  will  run  freely  and 
.'ill  all  joints.  The  back  Of  a  rake  is  used  to  good  advan- 
tage in  spreading  the  mastic  filler  so  Miat  an  even,  thin  layer 
will  remain  on  top.  A  thin  layer  of  dry  sand  is  then  spread 
over  the  mastic  surface.  Eight  or  10  men  are  required  to 
heat  and  mix  the  asphalt  and  sand  and  pour  over  the  street. 

While  the  construction  is  rather  tedious  and  slow,  especially 
:it  this  time  with  labor  and  material  ;-onditions  so  chaotic,  we 
think  upon  their  return  to  the  normal  again  this  undesirablfc 
loature  can  be  successfully  eliminated  and  a  popular  usage 
and  knowledge  of  this  pavement  will  also  develop  experiments 
and  ideas  which  will  no  doubt  tend  to  increase  efheiency  in 
construction  and  give  still  more  valu?  to  the  pavement's  in- 
herent good  qualities. 


Schedule  of  U.  of  M.  Graduate  Short  Period 
Course  in  Highway  Engineering 

The  1920-l!t21  schedule  of  graduate  short  period  courses  in 
highway  engineering  and  highway  transport  at  the  University 
oi'  Michigan  has  recently  been  announced.  This  university  is 
probably  the  only  educational  institution  offering  graduate 
short  period  courses,  arranged  especially  for  men  engaged  in 
the  practice  of  highway  engineering  and  highway  transport. 
The  schedule  follows: 

December  8  to  21,  1920. 

Hiphway  Englneerins'  Theory,  Df.sisjn  and  lOconomics.  Profes- 
sor Blanohard. 

Grading   Machinery  and    Oi)eralions.      I'rofe^sor   Bateman. 
IDecember  27,  1920,  to  January  7,  1921. 

Highway  Transport  Surveys.     Professor  Blanchard. 

Highway  .Specidcations.  Contracts  and  Jurisprudence.  Profes- 
sor niBgs. 

January   10  to  21,   1921. 

Earth,  Sand-Clay,  Gravel  and  Hrol<en  Stone  Koads.  Professor 
Rateman. 

.\nierican  and  Kr.glish  Highwa.v  Transport  Methods.  Professor 
Blanchard. 

January  24  to   February  4,  1921. 

Bituminous  Surfaces  and  Bituminous  Pavements.  Professor 
Blanchard. 

Bituminous   Materials.      Professor  Bateman. 

Int<  1-rol.itionship  of  Hltrhway,  Railway  and  Waterway  Transport. 
Professor  Riggs, 

February  7  to   18,   1921. 

Mechanism,  Operation  .ind  Maintenance  of  Motor  Trucks.  Trac- 
tors and   Trailers.     Professor   Lay. 

Highway   Laboratory   Research.     Professor  Bateman. 

Highway    Structures.      Professor   Gram. 

Americar  and  Snglish  Hlghwa.v  Traffic  Legislation  and  Regula- 
tions.    Professor  Blanchard. 

February   21    to    25,    1921. 

Seventh  Annual    Michigan    Conference   on    Highway   Engineering. 
February  28  to  March   11,  1921. 

Brick.  Cement-Concrete.  Stime  Blo.k  and  Wood  Block  Pave- 
ments.    Professor   Bateman, 

Highway  Engineering  Seminar.     Professor  Blanchard. 

Highway  Transport  Management,  Costs  and  Record  System.-). 
Pror'e.ssor  Blanchard. 

March  14  to  25,  1921. 

Highway  Engineering  Financing.  Administration  and  Organiza- 
tions.    Professor  Blanchard. 

Highway  Transport  Seminar,     Professor  Blanchard. 
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Method  of  Resurfacing  Worn  Brick 

Pavements  in  Topeka  with 

Asphaltic  Concrete 

Hy    \V.    E.    BALDUY. 
City    KiiBinrtr.   Topeka.    Kan.    ' 

The  city  of  Topoka.  Kans..  h:»s  s-^me  120  miles  of  piive- 
luent.  varying  in  wiiltli  from  20  (l.  lo  He  (t..  a  lurge  percent- 
i-go  of  which  was  laid  between  the  years  ISyC  and  lylO.  This 
particular  paving  was  of  2-course  brick  construction,  the 
lower  course  being  No.  2  quality  brick  construction,  laid  flat- 
wise upon  a  sand  bid  thrown  over  f.ie  subgrade.  Over  this 
course  a  heavy  sand  cushion,  at  times  reaching  some  3  or 
4  in.  in  thickness,  was  .spread,  and  ;inother  course  of  brick 
ol  No.  1  (luality  was  laid  on  edge,  ind  tiiiished  with  a  sand 
tiller.  These  biick  were  made  largely  in  Topeka.  and  while 
of  good  quality  perhaps  as  brick  were  made  at  that  time, 
.--till  they  would  not  make  the  standard  rattler  test  required 
of   brick  today. 

With  the  changes  in  type  of  tratli-  that  has  taken  place 
i-ince  this  type  of  paving  has  been  laid,  together  with  the 
wear  it  sustained  previous  to  the  apptarance  of  the  motor 
truck,  a  large  part  of  the  work  reached  such  a  condition  that 
it  was  better  to  avoid  these  streets  than  to  attempt  to  travel 
upon  them  with  any  degree  of  comfort  or  speed;  they  were, 
however,  still  usable  for  heavy  hauling,  and  wagon  trafflc. 

A  number  of  the  streets,  paved  as  above  indicated,. are  resi- 
dence streets:  and,  also  a  number  of  them  were  heavy  traffic 
streets  in  the  bottoms,  carrying  wholesale  district  traffic  and 
<  oal  yards.  In  a  number  of  instances,  the  abutting  property 
i.wners  refused  to  sign  a  petition  to  "-epave  these  streets,  be- 
cause of  the  fact  that  the  traffic  upon  them  originated  else- 
where, and  it  was  a  matter  of  no  particular  concern  to  those 
who  would  have  to  sustain  the  cost  of  repavlng,  whether  the 
street  was  easily  passable  or  not.  The  city  government 
tould  of  course  order  the  repaving  of  the  streets,  but  in  an 
iittempt  to  overcome  this  action,  and  yet  restore  the  streets 
to  a  more  passable  condition,  it  was  decided  to  place  asphaltic 
<oncrete  strips.  16  ft.  wide,  down  the  center  of  streets  on 
which  no  car  tracks  existed  and  two  strips  each  8  ft.  wide 
on  streets  having  car  tracks. 

The  first  plan  was  to  fill  up  the  holes  over  the  area  of  the 
street  occupied  by  the  strip,  first  with  a  binder  mix.  then 
to  add  a  1-in.  strip  over  the  whole  r.rea,  tapering  the  sides 
down  to  a  feather  edge.  To  do  this  work  the  streets  were 
first  well  swept,  which  on  account  of  the  sand  filler,  left  deep 
<revices  between  the  rows  of  bricks,  furnishing  excellent 
clinches  for  the  binder  coat.  The  next  step  was  to  heat  No. 
.i4  Texaco  asphalt  to  a  liquid  condition,  and  unite  it  with 
domestic  distillate,  which  is  the  ne\t  heavier  grade  of  oil 
below  common  coal  oil.  In  the  ratio  o'  40  per  cent  of  the  dis- 
tillate, and  60  per  cent  of  the  asphalt.  These  were  usually 
mixed  in  a  half  barrel  and  while  hot  poured  into  common  house 
;:priDkling  cans.  The  workmen  then  started  up  and  down 
the  street  at  a  moderate  walking  speed,  pouring  on  the  paint 
coat  as  they  went,  the  result  being  that  the  entire  street 
was  covered  with  a  very  thin  coat  of  this  material,  which 
took  care  of  ail  the  dust,  entered  the  pores  of  the  bricks, 
and  put  the  street  in  fine  condition  for  the  asphalt  work. 
This  coat  was  allowed  to  dry  for  about  24  hours,  depending 
upon  the  weather  conditions.  We  considered  it  safe  to  ap- 
pl>  the  binder  coat  when  the  paint  coat  failed  to  leave  any 
ftain  on  the  finger  when  pressed  again.'^t  it. 

Following  the  application  of  the  pa'nt  coat,  we  applied  the 
binder  coat,  with  which  we  filled  up  the  depressions  and 
made  the  roadway  generally  suitable  for  an  even  thickness 
of  the  wearing  surface.  This  binder  coat,  is  made  of  a  mix- 
ture known  as  a  close  binder  mix.  The  stone  was  graded 
down  from  a  *4-ln.  size  to  a  >4-in.  .^ize.  then  Joplin  flint  or 
•'chats."  together  with  three  sand  "tradings  were  employed, 
iind  stone  dust  or  portland  cement  used  as  the  filler  mate- 
rial. 

The  proportions  used  in  making  the  binder  coat  will  vary 
materially  with  the  aggregates  used,  if  the  coarse  rock  I^ 
crusher  run  there  will  be  a  percentage  of  screenings  in  it, 
liViewise  the  "chats"  will  vary  as  to  fineness. 

This  binder  when  laid  should  be  ilrm  and  tough  after  roll- 
ing, should  show  no  "greasy"  spots  ~>t  harmful  size,  and  yet 
should  be  to  a  certain  extent  porous,  giving  ample  hold  for 
the  wearing  surface  to  key  to  the  binder  coat. 


The  following  is  a  mi.\  for  the  binder  coat  used  on  this 
work  which  will  average  with  our  '-■.•ncral  practice,  it  being 
■  hanged  as  conditions  warranted,  but  withall  giving  u  satis- 
factory product:  Total  weight  of  l,:itch,  5,100  lb.;  asphalt 
cnient.  225  lb.;  filler,  450  lb.;  sand,  <'ll  grades,  1.425  lb,  and 
stone.  3.000  lb.  Krom  the  above  the  percentage  of  each 
l.roduct  may  be  derived.  The  exi>ot  amount  of  the  flne, 
medium,  and  coarse  sand  to  use  must  be  di'termiiied  from 
the  material  at  hand:  as  a  start  o-v.-  nuiy  take  a  third  of 
(ach.  and  vary  from  this  as  the  indications  of  the  mix  de- 
mand. The  binder  should  be, of  such  toiighness  and  mixture 
that  it  will  not  be  disturbed  by  the  twisting  around  upon  fl 
of  the  wagons  ond  teams  or  trucks  !)rlngiiig  in  the  wearing 
turface  later. 

.■\fter  having  applied  the  binder  '.niu  for  about  a  day's 
run  of  the  plant,  the  next  day  is  devoted  to  the  wearing  sur- 
face. In  laying  these  strips,  as  stateil  iibove,  they  were  tlrsl 
iaid  thin,  it  being  intended  to  make  rhem  only  approximately 
i:n  inch  thick.  Under  this  intention,  the  nature  of  the  rough 
luck  on  the  street  made  places  where  this  strip  was  less 
than  an  Inch  thick,  for  we  did  not  in  this  strip  work  lay  a 
binder  coat  over  the  entire  street  to  be  covered  by  the  strip. 
We  used  the  binder  coat  only  to  levol  up  the  bad  holes,  or 
long  depressions,  hence  when  the  roller  came  on  the  hot 
h.luff  M  came  near  going  through  it  the  "peaks."  Experl- 
tiice  has  taught  iis  in  this  matter  that  it  does  not  pay  to  lay 
this  wearing  surface  less  than  2  In.  thick,  especially  In  this 
strip  work,  for  it  must  be  kept  in  mind  that  as  soon  as  these 
strips  are  laid,  they  receive  the  entire  traffic  of  the  street, 
and.  where  on  car  track  streets  we  laid  a  strip  each  side  of 
the  car  tracks  8  ft.  in  width,  it  confined  the  entire  traffic  to 
two  narrow  strips  on  each  side  of  the  main  strip,  about  18 
in.  in  width,  and  this,  together  with  the  fact  we  made  no 
especial  provision  for  "headers,"  put  a  severe  test  on  the 
strip  work.  We  have  found  that  cer'ain  kinds  of  traffic,  for 
instance  a  4-in.  tire  wagon  hauling  t-oal  in  July  and  August 
when  the  asphalt  was  at  possibly  110  or  12o"  F.,  was  able  to 
I'lake  the  mix  "flow"  in  spite  of  everything,  and  eventually 
then  to  shear  off  from  the  main  strip.  In  repairing  these 
strips  now  we  take  care  to  make  the  strip  full  2  In.  thick,  and 
v,  e  slope  the  sides  down  to  the  old  brick  paving  at  about  a 
45°  slope.  For  the  wearing  surface,  we  use  practically  the 
same  mix  as  we  do  for  new  work  in  asphaltic  concrete,  ex- 
cepting that  about  2  per  cent  more  of  asphalt  is  carried  in 
the  mix  than  is  used  in  the  regular  new  paving  work. 

Following  the  use  of  these  strips,  as  above  outlined,  the 
residents  of  Topeka  Ave.  petitioned  the  Commission  that  their 
street  be  resurfaced  with  asphaltic  concrete,  in  such  man- 
ner as  deemed  advisable,  but  with  the  idea  of  making  a  per- 
manent improvement.  This  petition  was  received  and  acted 
upon  favorably,  with  the  result  plans  and  specifications  were 
drawn  in  1917  for  the  Improvement.  This  street  was  also  a 
I'-course  brick  construction  paving,  having  been  in  service 
some  20  odd  years.  This  street,  like  many  others,  had  been 
dug  into  for  various  reasons,  until  its  surface  was  well  nigh 
impassable  for  pleasure  carriages.  This  street  is  the  choice 
residence  street  of  the  city,  being  reserved  from  use  by  the 
street  car  system.  All  the  street  crossings  were  of  the  raised 
type,  giving  bridges  acros.s  the  gutters,  the  brick  paving 
forming  the  gutters,  and  the  curbs  were  built  of  red  sand- 
stone. 

Owing  to  the  2-in.  of  additional  wearing  surface  expected 
to  be  placed  on  the  present  brick,  it  was  designed  that  a 
new  concrete  gutter  should  be  built  next  to  the  present  curb, 
ol  30  In.  width,  and  6-ln.  thickness,  this  thickness  being  the 
depth  of  the  wearing  surface  of  tho  brick  paving  plus  the 
sand  cushion  under  it.  leaving  the  fir.-,t  brick  course  In  place 
as  a  foundation  for  the  new  gutter.  The  flow  line  of  the 
milter  was  made  to  conform  to  the  flow  line  of  the  old  brick 
gutter,  but  the  outside  edge  was  raised  above  the  present 
brick  level  2  In.  to  form  a  shoulder  'or  the  new  wearing  sur- 
face. 

After  construction  of  the  new  gutters,  the  raised  crossings 
were  removed,  and  where  the  removal  required  the  cutting 
through  of  the  first  course  of  brick  we  supplied  a  concrete 
tr.se  for  the  new  surface,  but  where  we  were  able  to  leave 
in  the  first  or  flat  course,  we  did.  with  the  result  that  at  the 
t;me  of  beginning  the  binder  course  our  street  was  a  series 
of  large  and  small  areas  approximately  4  in.  below  the  gen- 
eral level  of  the  brick  street  surface.  Over  these  places 
where  we  were  leaving  In  the  flrst  or  bottom  course  only,  wb 
swept  these  brick  clean  and  grouted  them  well,  likewise  the 
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many  rough  and  uneven  places  in  the  street  were  treated  in 
like  manner. 

The  work  of  preparation  being  complete,  the  street  was 
cleaned  and  the  paint  coat  applied  as  above  described,  and 
later  followed  by  the  binder  coat.  TJie  binder  coat  was  used 
to  level  up  all  of  these  depressions  created  by  the  removal 
of  the  raised  crossings,  and  the  join'.ng  of  this  street  to  ad- 
joining streets,  also  to  take  care  of  the  many  irregularities 
in  the  general  contour  of  the  street.  This  binder  was  made  of 
substantially  the  same  mix  as  describi-d  above,  raked  and 
rol'ed  with  the  same  care  as  would  be  used  for  surface  coat, 
ant;  left  in  condition  for  the  re(>eption  of  the  wearing  surface. 

As  a  matter  of  street  operation  it  w-is  found  better  to  lay 
birder  coat  for  one  day.  then  followed  the  next  with  wear- 
ing surface,  the  binder  coat  being  kept  from  street  traffic 
so  that  it  would  be  perfectly  clean.  It  will  be  seen  the 
Dlnder  coat  was  in  places  4  in.  thick,  but  as  these  areas  were 
small  and  surrounded  with  brick  sidewalls,  no  trouble  was 
anticipated  and  none  has  been  found  to  take  place. 

In  letting  the  contract  we  wrote  our  specifications  and  the 
contractors  bid  on  a  2-in.  wearing  surface,  and  a  1-in.  binder 
coat.  We  used  the  binder  as  neede'l.  and  upon  such  parts 
of  the  street  as  were  in  good  surface  condition,  no  binder 
was  applied.  We  found  upon  closing  up  the  job  we  had  used 
a  little  less  than  the  average  1-in.  'hickness  of  the  binder 
over  the  entire  street.  We  let  this  contract  in  the  summer 
of  1917  at  a  cost  of  90  ct.  per  square  yard,  which  included 
the  binder  coat  and  the  2-in.  wearing  surface,  the  new  gut- 
ter being  extra,  and  the  removal  of  all  old  surface  extra.  The 
following  year  we  let  three  more  blocks  of  the  same  work 
at  a  cost  of  $1.10  per  square  yard.  This  street  has  been  in 
constant  use  since  its  reconstruction,  has  carried  probably 
100  per  cent  more  traffic  than  properly  belongs  to  it,  and 
at  this  time  shows  no  signs  of  distress.  Our  people  are  very 
well  satisfied,  and  we  anticipate  considerable  more  of  the 
same  class  of  work  to  be  called  for  as  soon  as  paving  prices 
are  returned  to  normal  condition. 


.Simple  Device  for  Unloading  Aggregate 
from  Gondolas 

A  simple  device  for  unloading  sand  and  stone  from  gon- 
dola cars  into  motor  trucks  was  used  for  a  2%  mile  concrete 
pavement  job  in  San  .loaquin  County,  Calofornia.  The  ar- 
rangement is  described  in  the  August-September  Concrete 
Highway  Magazine.  A  shallow  pit  was  dug  beside  the  rail- 
road spur  where  the  gondola  cars  are  delivered.  The  motor 
trucks  back  up  into  this  pit  to  receive  their  loads.  The  ca- 
pacity of  the  trucks  used  was  2%  tons  of  sand  or  stone.  A 
timber  "A"  frame  was  set  up  beside  the  track,  held  in  place 
by  guy  ropes.  This  carried  a  small  bin  holding  2%  tons,  at 
an  elevation  corresponding  to  the  top  of  the  gondola  cars. 
A  cable  operating  through  a  pulley  at  the  head  of  the  "A" 
frame  drew  an  ordinary  slip  scraper  inside  the  car,  by 
means  of  which  the  small  suspended  bunker  was  filled.  The 
cable  ran  through  the  top  of  the  "A"  frame  to  a  drum  op- 
erated by  a  6-HP.  gasoline  engine.  The  aggregate  was  drawn 
into  the  small  suspended  bin  by  this  device,  where  it  w-as 
held  until  a  truck  is  ready  to  be  loaded.  The  bin  discharged 
its  contents  through  a  movable  gate  end.  The  small  bin  could 
be  filled  with  aggregate  while  a  loaded  truck  was  pulling 
out  of  the  pit  and  another  one  was  driving  in. 

When  a  car  of  aggregate  had  been  unloaded,  the  guy  ropes 
holding  the  "A"  frame  were  loosened  and  the  frame  was 
tilted  away  from  the  track  to  clear  the  gondola  while  a  new 
car  was  spotted.  The  entire  operation  of  loosening  the  guy 
ropes,  moving  away  an  empty  car  and  spotting  a  filled  one, 
required  only  10  minutes.  P'our  men  were  required  to  operate 
the  device,  one  man  running  the  gasoline  engine  and  wind- 
ing drum,  another  man  handling  the  bin  and  discharging 
its  contents  Into  the  trucks  and  two  men  handlipg  the 
scraper  inside  the  car. 

Before  this  equipment  was  installed,  the  cost  of  unloading 
aggregates  by  hand  varied  from  29  to  34  ct.  per  ton;  the 
cost  of  unloading  with  the  device  described  was  15  ct.  per 
ton.  The  device  could  handle  2.')0  tons  of  material  in  S  hours, 
although  the  average  daily  requirement  was  about  17.5  tons. 

The  pavement  was  constructed  by  the  forces  of  the  Cali- 
fornia State  Highway  Commission  under  the  direction  of  F. 
f .  Hewitt.  Resident  Engineer,  and  W.  B.  Albertson.  Superin- 
tendent of  Construction. 


Large   Stock   Piles  and   Efficient 
Working  Organization  Expe- 
dite Concrete  Road  Job 

A  concrete  road  job  now  under  way  near  Charleston,  Mo., 
involves  some  ^interesting  construction  features.  The  con- 
tract covers  15.3  miles  of  IG-ft.  wide  2-course  pavement.  The 
bottom  course  is  a  1:3:5  mixture  and  the  top  l;2:;i  mixture 
with  granite  as  the  coarse  aggregate.  Anticipating  trans- 
portation difficulties,  the  contractor  organized  his  gangs  on 
such  lines  as  enables  him  to  shift  them  to  the  grading  when- 
ever the  cement  gives  out.     For  this  purpose,  the  grading. 


Storage   Bins   and   Stock   Piles. 

which  is  light,  is  not  permitted  to  get  very  far  ahead  of  the 
paver. 

As  a  further  step  toward  expediting  the  work,  the  contrac- 
tor early  in  the  season  began  accumulating  large  stock  piles 
of  aggregate.  Opposite  eacli  pile  he  erected  a  small  storage 
bin.  The  standard  gag(5  track  layout  permits  unloading 
material  cars  into  the  stock  piles  or  into  the  bins,  as  desired. 
When  material  cars  are  at  hand,  he  unloads  directly  into 
the  bins.  When  he  is  out  of  material  cars,  he  loads  his 
bins  from  the  stock  piles. 

The  equipment  used  on  the  work  includes  an  industrial 
railway,  three  4-ton  Whilcomb  locomotives.  50  Western 
trucks.  100  Western  oak  batch  boxes,  30  cu.  ft.  capacity;  a 
Koehring  paver,  Osgood  crane,  and  a  Lakewood  finisher. 

The  industrial  train  passes  under  the  three  bins  and  is 
there  loaded  by  gravity  with  the  aggregates.  The  two  batch 
boxes  on  every  fourth  car  are  loaded  with  material  for  the 
top    course,    and    so    labeled    with    a    tag.      This    train    then 


Unloadinq    Batch    Box    at    IVIixer. 

passes  through  the  cement  house  where  the  cement  is  addei 
to  the  batches,  an  extra  amount  being  placed  in  those  box 
which  are  tagged. 

At  the  mixer  the  six  batches  of  material  tor  the  founda- 
tion course  on  the  first  three  trucks  are  put  through  the 
mixer  and  spread,  and  then  the  two  batches  on  the  fourth 
truck  containing  material  for  the  top  course,  are  put  through 
and  spread  on  top  of  the  other,  and  so  on.  This  plan  has 
been  very  successful. 

The  maximum  number  of  men  around  the  mixer  is  one 
foreman,  one  mixer  engineer,  one  fireman,  who  also  handles 
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tbe  small  transfer  crane,  three  men  handling  batch  boxes 
and  spotting  cars,  three  spreaders,  one  flnlsher  and  one 
water  t>oy.  In  the  material  plant  are  one  crane  operator, 
who  also  aids  as  fireman;  two  men  loading  aggregates  and 
two  men  loading  cement.  The  maximum  day's  run  has  been 
503  ft.  in  S  hours.  Hoy  Williams.  \Vy:itt,  Mo.,  is  the  con- 
ktractor. 

Cost  of  Street  Clean  in  j^  at  St. 
Paul,  Minn. 

The  city  of  St.  Paul  has  a  land  area  of  52.17  square  miles 

:.d  a  water  area  of  3.27  square  miles.     There  are  395  miles 

roads,  graded  only-,  45  miles  of  macadam  roads:   13  miles 

'■i  graveled  roads;    and   90   miles   o(   paved   streets  and   S^ 

lies  of  paved  alleys.     The  paved  area— streets,  bridges  and 

•  •ys — amounts  to  2,438,000  sq.  yd.  The  following  particular 
regarding  the  street  cleaning  service  in  1919  are  taken  from 
the  annual  report  of  M.  N.  Goss,  Commissioner  of  Public 
Works.  Fifty-eight  miles  of  paved  streets,  or  an  area  of 
1.365.000  sq.  yd.,  are  cleaned  by  hand  sweeping  under  the 
patrol  system.  The  force  consists  of  an  inspector  at  J125 
per  month,  assistant  inspector  at  JllO  per  month,  105  to  125 
sweepers  and  15  shovelers  at  $2.50  per  day  of  s  hours  and 
14  teams  at  90  ct.  per  hour.  The  total  cost  of  the  patrol 
system.  Including  hauling  away  the  sweepings,  was  $98,507, 
or  an  average  cost  of  $72.17  per  1,000  sq.  yd.  swept  for  the 
season.  Each  sweeper,  in  uniform,  is  assigned  to  a  district 
and  sweeps  and  patrols  from  3,200  to  17,000  sq.  yd.  daily. 

A  total  of  280,000  sq.  yd.  within  the  patrol  district  is  street 
railway  pavement  and  the  companies  were  charged  $23,806 
for  their  portion  of  the  cost  of  this  service. 

In  tbe  business  district  paved  alleys  are  swept  once  a 
week  by  a  sweeping  crew  consisting  of  two  teams  and  four 
men.  Rubbish  receptacles  at  street  corners  have  their  con- 
tents removed  by  single  team  and  one  or  two  men  to  assist. 

The  city  purchased  an  Elgin  auto  sweeping  machine  in 
1918.  This  machine  is  used  in  sections  of  the  city  outside 
of  the  patrol  district  and  will  clean  approximately  80,000 
sq.  yd.  per  day  at  a  cost  for  operation  of  8  ct.  per  1,000  sq. 
yd.  The  balance  of  the  paved  area  is  kept  clean  by  the  ward 
crews. 

Snow  removal,  including  the  sanding  of  walks  and  steps, 
cost  $30,445.  Of  this  the  street  railway  company  paid  as  its 
portion  $0,429.  In  February  alone  there  was  removed  23,764 
loads  of  snow  at  an  average  cost  per  load  of  70  >^  ct.  The 
total  amount  charged  to  snow  removal  for  that  month  alone 
was  $17,346. 

The  city  owns  7  Studebaker  flusbers.  6  of  which  are  op- 
erated continuously  on  day  shifts  and  3  on  a  night  shift; 
also  8  squeegees  or  scrubbing  machines,  which  are  used  on 
smooth  pavements,  such  as  asphalt  and  creosoted  block. 

The  streets  in  the  business  district  bounded  by  St.  Peter, 
8th,  3rd  and  Broadway,  inclusive,  are  flushed  at  night.  There 
are  7  miles  of  paved  streets,  or  an  area  of  140.400  sq.  yd.,  in 
this  district.  The  crew  consists  of  a  foreman  and  3  team- 
sters. They  work  8  hours.  The  average  cost  of  operating 
these  three  flushers  on  this  night  service  is  $33.  or  the  cost 
per  mile  of  street  per  night  is  $4.04  and  the  cost  per  1,000 
sq.  yd.,  22^  ct.  These  costs  include  payroll,  oil  .waste,  gaso- 
line and  water,  but  not  repairs  to  equipment.  The  average 
cost  of  -squeegeeing  in  the  business  district,  but  outside  of 
the  night  district,  was  16  ct.  per  1,000  sq.  yd.  for  one  scrub- 
bing. This  does  not  include  the  cost  of  cleaning  up  the  gut- 
ters, as  this  service  Is  performed  by  the  teams  hauling  street 
sweepings.  All  paved  streets  in  the  residence  district  are 
either  flushed  or  scrubbed  once  a  week  and  oftener  where 
'•  ressary;   45,092,378  gal.  of  water  were  used  by  the  flushers 

'1  squeegees,  of  which  8,960.629  gal.  were  paid  for  by  the 

reet  Railway  Co. 

In  all.   171  miles  of  streets  were  water  sprinkled  and  164 

•les  treated  with  oil  during  the  season.  The  oil  was  spread 
vith   two   Kinney  auto  oilers.    For  the  water  sprinkling  the 

!y  furnishes  tank  wagons  and  hires  the  teamsters,  paying 

-m  $1.S0  per  month.  The  1319  rate  for  sprinkling,  two 
round  trips  per  day,  was  7^4  ct.  per  front  foot,  or  $3  for  a 
40-ft.  lot.  The  rate  for  oiling  for  the  average  width  street 
(27  ft.)  was  7  ct.,  or  $2.80  for  a  40-ft.  lot.  Tliis  was  for  two 
oilin^s  during  the  season. 


Education  of  the  Highway 
Engineer* 

By    BRIGOEN.    C.    11.    .MITCHELL. 

IVar.  of  tiw  t'aiuUy  of  Apiillt-.l  Sci.-nco  una  Eniflneerim;.  L'niverslty 

of  Toronto. 

The  development  of  our  highways  has  acquirt-d  suth  prom- 
inence that  they  are  now  among  our  most  imporiaut  public 
utilities.  With  the  greatly  increased  activity  in  the  con- 
struction of  our  highway  systems,  we  find  ourselves  exam- 
ining Into  our  preparation  and  our  facilities  for  the  carry- 
ing on  of  these  highly  necessary  and  important  undertakings. 
In  this  preparation  we  are  beginning  to  realize  that  pro- 
vision for  adequate  engineering,  with  its  many  branches, 
stands  much  in  need  of  attention  from  all  of  us  who  are 
concerned  in  these  utilities;  and  we  realize  that  if  we  are 
to  proceed  along  sound  lines  for  the  development  of  our 
highways  we  must  be  assured  that  a  sulllciently  large  num- 
ber of  trained  engineers  of  the  several  types  required  are 
forthcoming  to  carry  on  the  work  in  its  various  phases. 
Too  much  importance  cannot  be  attached  to  the  quality  and 
training  of  those  who  are  to  be  intrusted  with  the  engineer- 
ing of  our  uigUw.iys.  As  we  look  forward  to  the  future  of 
highway  engineeilng  for  the  next  decade,  or  more,  we  can 
see  that  thr.e  will  be  a  very  considerable  demand  from  all 
parts  of  the  country  for  engineers  trained  in  these  various 
branches  and  wlitn  the  diversified  forms  of  engineering  are 
considered  we  realize  at  once  that  the  field  to  be  supplied 
is  larger  than  at  first  appears. 

To  those  actually  engaged  in  the  larger  construction  of 
our  highways  in  our  municipal,  provincial  and  national  pro- 
gram, the  necessity  for  wide  experience  on  the  part  of  their 
engineers  must  be  increasingly  apparent  and  it  is  more 
than  ever  essential  that  their  particular  fitness  for  the 
various  special   branches   of   ungineering   should   be  assured. 

The  Broadness  of  the  Highway  Field. — The  diversity  of 
the.-e  various  branches  or  special  kinds  of  engineering  which 
are  now  included  in,  or  necessary  to,  the  broad  subject  of 
road  building  is  not  fully  appreciated  by  the  public  nor,  in- 
deed, by  but  a  few  of  those  outside  of  the  technical  serv- 
ices, engaged  in  the  work  itself.  There  was  a  time  when 
a  road  or  highway  was  Just  the  roadway  itself,  so  far  as 
enginei.rins  is  concerned,  and  it  was  treated  in  this  light 
and  roads  were  built  or  grew  and  were  maintained,  if  at 
all.  wit^  the  employment  of  the  simple  engineering  methods 
or  the  application  of  but  the  most  elementao'  principles  of 
applied  science.  But  nowadays,  like  all  other  similar  un- 
dertakings, the  complexity  of  today's  requirements  and  life 
has  laid  a  much  greater  burden  on  those  who  are  charged 
with  the  carrying  out  of  the  technical  side  of  highway  con- 
struction 

For  icatance.  we  naturally  think  of  highway  work  as  a 
branch  of  the  broad  subject  of  civil  engineering,  and  so  it 
is.  But  when  one  considers  at  length  the  various  features 
involved,  not  only  in  the  actual  road  building  but  the  closely 
relatea  problems  which  accompany  it,  it  is  found  that,  as 
an  engineering  <iuestion,  the  so-called  specialty  embraces 
many  features  of  other  branches  of  engineering,  such  as 
mecLatical,  chemical  and  even  electrical,  with  all  of  which 
the  well  informt-d  and  broadly  trained  highway  engineer 
should   have   no   small   acquaintance. 

Some  Things  the  Highway  Engineer  Must  Know.— It  is  not 
EUfilcient  that  the  civil  engineer  engaged  in  highway  con- 
struction should  have  good  experience  and  abilty  in  land 
survey  work,  topography,  cross-sectioning  or  mapping,  or 
skill  in  the  locaticn  and  the  balancing  and  computation  of 
quant 'ties  Involved  in  excavations  and  embankments  or  in 
grades  and  drainage  or  in  foundations,  or  aptitude  for  the 
patient  and  laborious  attention  to  office  detail  which  goes 
with  a  well  organized  engineering  staff.  But  he  also  must 
have  a  degree  of  experience— perhaps  even  to  the  degree 
of  being  an  expert— in  the  design  and  construction  of  steel 
and  concrete  bridges  and  culverts,  retaining  walls  and  those 
mai?y  concrete  structures  incidental   to  roads  of  all  classes. 

To  consider  the  subject  broadly  he  must  be  also  a  student 
of  meteorology  and  understand  the  climatic  conditions  and 
their  effects   and   he   must   know   something  of  geology   and 
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even  of  petrology  where  concerned  with  the  qualities  of 
road  metals.  If  he  is  concerned  with  paving  and  roads 
and  streets  in  closely  settled  areas  he  has  a  highly  specialized 
field  before  him  in  the  study  of  the  sources,  properties,  prep- 
aration, construction,  behavior  and  maintenance  of  all  kinds 
of  paving  materials  from  gravel  and  stone  to  wood  and 
asphalt.  But  that  is  not  all,  for  he  must  be  prepared  at  all 
times,  when  building  such  roads  and  streets,  to  deal  with 
the  continuously  occurring  problems  involved  in  taking  care 
of  water  pipes  and  sewers,  of  street  railway  tracks,  or  .rail- 
way crossings  and  their  protection  and  operation  and  of  the 
increasingly  dillicult  electric  line  crossings,  whether  tele- 
graph, telephone  or  high  tension  electric  power  lines. 

But  the  engineer  in  this  work,  if  he  is  to  be  really  up  to 
it.  must  be  more  than  a  civil  engineer,  for.  as  pointed  out, 
he  must  have  a  knowledge  of  mechanical  and  electrical  and 
chemical  work  as  well  following  present  day  progress.  Not 
only  must  he  be  conversant  with  the  underlying  principles 
of  traction,  but  iie  must  have  a  practical  working  knowledge 
of  the  mechanical  and  electrical  machinery  and  equipment 
used  in  the  processes  of  manufacture  and  preparation  of 
materials  and  in  the  construction  of  roads. 

The  varieties  of  such  equipment — those  for  instance  for 
handling  materials  in  excavation,  quarries,  sand  and  gravel 
pits,  and  in  the  preparation  of  them  by  crushers  and  screens, 
or  the  machinery  used  in  construction,  such  as  concrete 
mixers,  road  rollers,  asphalt,  tar  and  similar  plants — are  in 
themselves  such  important  factors  in  road  building  as  to 
demand  close  attention  and  knowledge  on  the  part  of  the 
engineers.  But  there  is  the  other  phase  of  the  mechanical 
engineering  of  which  the  road  engineer  of  today  must  have 
more  than  a  passing  knowledge.  He  must  know  the  various 
principles  of  operation  and  control  of  motor  transport  of 
all  kinds,  from  the  touring  motor  car  to  the  freight  lorry, 
and  their  effect  upon  his  roads  in  all  seasons.  He  must  also 
keep  up  with  the  activities  of  the  manufacturers  of  today — 
with  the  rapidly  changing  types  of  steam,  oil  and  electric 
vehicles. 

The  co-ordination  necessary  for  electrical  work  in  con- 
nection with  streets  and  highways  has  already  been  indicated 
as  to  line  crossings  but  it  is  no  small  matter  in  congested 
areas  to  deal  with  the  complicated  problems  of  electrical 
conduits  in  the  roadbed,  overhead  wires,  electric  lighting  ar- 
rangements and  the  vexing  questions  of  electric  railways 
and  their  maintenance  with  regard  to  the  roadbed. 

So  with  the  chemical  side  of  the  work:  There  must  be 
for  the  future  a  larger  proportion  of  these  engineers  with 
a  knowledge  of  the  chemical  properties  of  the  various  soils 
and  materials  of  road  construction  and  of  the  chemical 
processes  involved  in  securing,  preparing  and  applying  in 
construction,  the  various  special  constituents  of  tar,  asphalt 
and   other  materials. 

Another  feature,  which  in  this  new  country  is  now  very 
properly  claiming  attention  in  highway  construction,  is  that 
concerned  with  the  strategical  planning  of  routes,  either 
municipal  or  provincial,  and  the  work  of  general  design  re- 
lated to  the  broad  principles  of  town  planning.  Much  is  to 
be  made  and  is  being  made  of  this  feature  and  it  is  very 
desirable  that  the  coming  engineering  generation  should 
make  it  a  part  of  its  work  of  preparation.  In  doing  this  they 
should  not  lost  sight  of  the  artistic  and  esthetic  in 
their  work  of  street  arrangement  '  and  beautifying,  in 
their  boulevards  and  parkways,  and  even  in  the 
long  reaches  of  rural  highways  which  are  so  attractive  a 
feature  in  the  roads  of  England  and  FYance,  of  which  the 
soldiers  in  the  war  have  pleasant  memories. 

The  Highway  Engineer  Must  Be  More  Than  a  Technical 
Man. —  But  engineering  and  technical  knowledge  and  experi- 
ence are  not  all  that  the  successful  highway  engineer  of  to- 
day and  tomorrow  will  require.  These  will  form  only  part 
of  his  professional  equipment.  He  must  be  much  more  than 
a  technical  man.  The  nature  of  this  work  requires  other 
knowledge  and  qualifications.  He  must  have  administrative 
ability;  he  must  have  vision,  judgment  and  tact;  and  those 
most  vital  qualities  which  will  enable  him  to  deal  with  and 
co-operate  with  other  men,  whether  workmen  or  employes, 
foremen  or  contractors,  sales  agents  or  walking  delegates, 
business  men.  rate-payers  or  politicians.  For  after  all,  the 
business  of  the  building  and  maintaining  of  highways  today 
is  largely  business — administrative  work  wth  engineerng 
closely   mixed    with    it    and    as    we   go   on     in    our    complex 


methods   of   doing   things   the   business   and    the   engineering 
will  become  more  interconnected  and  inseparable. 

The  highway  engineer  must,  therefore,  be  an  administra- 
tor, an  economist  and  a  co-operator  with  the  business  man, 
the  legislator  and  the  ratepayer.  It  is  perhaps  this  part  of 
his  work  which  will  make  him  the  more  valuable  servant 
of  the  municipality  or  the  state,  but  he  will  acquire  that 
value  only  in  so  far  as  he  can  efficiently  combine  his  engi- 
neering knowledge  and  experioiue  with  his  administrative 
ablity. 

Scientific  Training  a  Large  Factor  in  Successful  Road 
Building. — Now  how  are  we  going  to  secure  these  engi- 
neers? It  will  be  said  that  we  ask  for  a  super-engineer  in 
this  highly  detailed  specification  of  all  ho  must  be  able  to 
do.  But  why  not?  Is  not  our  highway  engineering  going  to 
be  among  the  most  important  in  the  development  of  this 
country?  We  must  then  be  prepared  to  meet  the  demand, 
and  all  those  concerned  in  securing  good  engineers  are 
equally  responsible  in  the  interests  of  good  roads  and  high- 
ways. 

The  responsibility  lies  not  so  much  on  schools,  colleges 
or  universities  as  upon  the  municipalities  and  the  govern- 
ments that  are  building  roads  and  highways.  True,  the  col- 
leges and  universities  must  give  the  fundamental  education, 
but  It  is  quite  evident  that  the  further  or  later  education 
must  progress  in  successive  stages  in  the  field,  on  the  actual 
construction  or  in  the  engineering  or  administrative  offices 
of  the  highways  departments  or  commissions  of  the  country. 

The  place  of  the  college  or  university  in  this  educative 
process  is  however  well  defined  and  the  work  it  is  called 
upon  to  do  is  in  a  large  measure  common  not  only  to  all 
classes  of  engineers  destined  to  be  employed  on  highway 
work,  but  common  as  well  to  all  sections  of  the  country 
from  coast  to  coast  where  this  kind  of  work  is  being  car- 
ried on. 

The  fundamental  principles  of  applied  science  in  respect 
to  road  building  are  the  same  everywhere,  and  colleges  can 
deal  with  all  of  the  underlying  principles  already  outlined 
under  the  various  civil,  mechanical  and  other  branches  of 
engineering.  It  has  been  said  that  road  building  is  an  art 
lather  than  a  science.  That  may  have  been  true  in  the 
earlier  days  and  even  within  our  own  memories,  but  it  can- 
not apply  today.  The  work  that  has  been  and  is  being  car- 
ried out  in  the  universities  of  Europe  and  America  shows 
conclusively  that  scientific  training  is  today  a  very  large 
factor  in  successful  road  building.  In  the  work  of  research 
the  university  has  a  special  service  to  render  to  the  state 
and  it  will  be  found  that  as  time  goes  on  and  the  problems 
of  road  building  and  maintenance  and  of  road  operation 
and  traffic  become  more  complicated  the  processes  of  ex- 
periment and  research  in  which  the  universities  can  par- 
ticipate will  be  more  than  ever  valuable  to  the  road  builder. 

The  universities  must  recognize  that  the  education  of  the 
engineer  of  today  does  not  stop  at  technical  work.  They 
must  supply  the  engineering  student  as  well  with  some  of 
the  economical,  financial  and  broader  education  which  at 
least  will  fit  him  to  carry  on  after  he  gets  out  into  his  life 
work. 

Advice  for  the  Young  Graduate. — When  the  young  grad- 
uate leaves  his  college  he  must  not  by  any  means  think  him- 
self an  engineer,  much  less  a  highway  engineer.  He  has 
much  practical  experience  to  get.  If  he  is  desirous  of  fol- 
lowing highway  work  it  is  not  necessary  that  he  plunge  Into 
it  as  soon  as  an  opportunity  offers.  There  is  much  advan- 
tage to  himself  and  his  subsequent  employers  if  he  can  get 
some  other  coordinating  experience,  such  as,  for  instance, 
railway  work  or  general  municipal  work.  Railway  work  is 
especially  fitting  for  carrying  on  with  highway  work  and 
we  are  now  coming  to  learn  that  the  engineering  work  of 
both  is  similar  and  equal  in  importance  with  the  advantage 
lying  with  highway  work  for  diversity.  It  is  well  to  keep 
in  mind  that  so  far  as  the  present  is  concerned,  there  are 
many  college  graduates  and  other  young  engineers  who  have 
had  the  advantage  of  war  experience  on  highway  work,  in 
road  building  and  maintenance  in  France  and  in  motor 
transport  and  traffic  operation  there  under  difficult  condi- 
tions. 

But  the  duty  of  the  state  is  larger  than  that  of  the  uni- 
versity in  this  respect  of  education.  All  that  the  university 
can  do  is  to  provide  the  early  fundamental  scientific  educa- 
tion and  but  a  small  portion  of  the  special  highway  engi- 
neering  training.     The   municipality   and   the   state  must  do 
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the  rest  if  they  are  to  secure  the  right  type  of  useful  high- 
way engineers.  They  must  be  prepared  to  take  the  young 
university  graduate,  or  the  specially  trained  or  partially 
scientifically  educated  school  or  college  boy,  and  put  him 
Into  their  organizations  in  such  a  way  that  he  will  learn 
(he  other  side  of  the  work  of  (he  engineer.  He  must  be 
given  every  opportunity  to  learn  the  practical,  administra- 
tive and  operative  portions  of  the  work  in  successive  stages. 
and  only  by  this  means  will  the  state  produce  for  Itself 
broadly  educated  highway  engineers. 


^ 


niermedliite    types    9 


Types  of  Federal  Aid  Roads 

Up  to  June  30.  ly2(l.  l' ;is.^,  Federal  aid  road  pruj.'.ts  in- 
volving a  total  of  2y.aiy,3  miles  of  road,  had  been  approved 
by  the  Secretary  of  Agriculture.  The  total  cost  of  these 
projects  is  $3S4,31t;.S19,  of  which  $1G3,S4I.:,03  is  Federal  aid 
In  the  June  Issue  of  Public  Roads  Mr.  Thos.  H.  MacDonald 
Chief  Bureau  of  iniblic  Roads,  regarding  the  apportionment 
of  the  above  sum  to  the  various  types  of  roads. 

fKCl^OKTlONS  OF   ^:;!-;;.'^R'\V  -^'H    -U'l-KOVEU    FOR    VARIOI'S 

'      •   "*^    y^v    ^•L  Kr  AC  K. 
K:.rth  IVrcent.  Percent. 

^:^"^ ...........•.•.•;:::::;  il)'--  '^■'"'=' 2« 

Waltrbound   maciidiim   2-^ 

U  .11.  r  i-.iinil  macadam,  mat-top  .. 

'  ^   niacadain    

ii.x  int»rriicdlate   types. 
.   -i.->  concrtte   6~i 

,       '""=  oL 

■,, V."'J SfHlBh    types    SO 

a:.'    Ilnneous  high  types -J 

Misciilaneous  types 5      3 

If  the  various  types  be  divided  into  three  classes,  accord- 
ing to  their  relative  wearing  qualities  under  heavy  traffic,  it 
will  be  found  that  only  2(1  per  cent  of  the  Federal  aid  ap- 
proved has  been  allotted  to  such  roads  as  earth,  sand-clay, 
j;!-avel.  and  others  which  may  be  regarded  as  low  types. 
About  9  per  cent  of  the  Federal  money  will  be  spent  for  such 
intermediate  types  as  waterbound  and  bituminous  macadam, 
ind  60  per  cent  of  all  the  Federal  aid  approved  will  go  for 
such  high  types  of  construction  as  bituminous  concrete. 
Portland    cement   concrete,   and    brick. 

The  classification  of  the  mileage  of  roads  approved  is  some- 
«hat  different  from  the  apportionment  of  the  funds.  Such 
<>-  classification  is  shown  in  the  following  table: 

•  •|^\SSIFICATION   OF  MILEAGE   APPROVED   BY   TYPES. 


Per  cent. 


Earth     25 

Sand-clay   "  n 

Uravel    30 

Waterbound    macadam    4 

Waterbound  macadam,  mat-top..  2 

Bituminous  mhcadam   3 

Bituminous  concrete  4 

Concrete   17 

Brick    .■.■.■.■.■.■;.■  ■> 

■Miscellaneous     ". 


1 
Low 


Per  cent, 
types   66 


Intermediate  types 9 


HiKh    types    23 


It  will  be  noted  that,  in  mileage,  the  low-type  roads  pre- 
ponderate, though  the  amount  of  Federal  aid  allotted  to  their 
construction  is  only  about  one-quarter  of  the  funds  allotted 
for  all  types.  The  mileage  of  roads  of  intermediate  type  is 
only  !>  per  cent  of  the  total  mileage  approved,  and  23  per 
cent  of  the  whole  mileage  is  to  be  improved  with  the  high- 
est class  of  construction. 

A  large  part  of  the  mileage  of  low-type  road  which  has 
been  approved  is  in  projects  in  sections  of  the  country  where 
the  pioneering  work  required  to  open  up  new  territory  yet 
remains  to  be  done.  Earth,  sand-clay,  and  gravel  surfaces 
have  also  been  approved  in  many  instances  for  projects 
which  it  is  intended  at  a  later  date  to  surface  with  a  more 
durable  material.  Whatever  money  is  expended  upon  such 
projects  for  grading  and  drainage,  which  represent  the 
major  work  involved  in  them,  is  money  well  spent  for  per- 
manent improvement.  The  slight  loss  which  will  be  sus- 
tained from  the  depreciation  of  the  surface  is  far  less  than 
the  loss  which  would  be  sustained  as  a  result  of  the  failure 
of  an  expensive  surface  laid  on  a  new  fill. 


Movies  Are  to  Boost  Missouri  Good  Roads.  The  pulling 
power  of  the  motion  picture  screen  has  been  harnessed  to 
the  task  of  forwarding  the  road  improvement  program  in  Mis- 
souri. A  one-reel  film,  telling  the  voters  all  about  highway  con- 
struction now  under  way  and  the  good  roads  program  for  the 
future,  has  just  been  produced  for  the  Missouri  State  Highwav 
Department  by  the  Rothacker  Film  Co.  of  Chicago.  This 
picture  will  be  shown  in  movie  theaters  throughout  the  state 


between  now  and  election  when  road  improvement  bonds  are 
to  be  voted  on.  The  film  shows  many  of  the  Missouri  road 
improvement  now  under  way,  including  those  near  Si  l^uis 
Kansas  City,  Springfield,  St.  Joseph,  Joplin,  Sedalia  and 
Fulton.  The  Rothacker  camera  man  visited  these  counties- 
Cole,  Jefferson,  Callaway,  Pettis,  Clay,  Vernon,  Jasper  Chris- 
tian, Lawrence,  Mississippi  and  Scott.  In  the  picture  voters 
learn  that  the  Missouri  State  Highway  Department  has  laid 
out  a  «,uuO-niile  system,  with  two  state  roads  in  ,.acli  county 
connecting  with  stale  roads  In  adjoining  counties,  of  which 
4.07:>  miles  had  been  surveyed  Aug.  i. 

Snow  Plow  for  Town  and  Country  Roads 

A  snow  plow  designed  to  cut  a  one  wav  trail  or  a  wide 
open  highway  sufficient  to  let  trucks  and  automobiles  pass 
each  other  is  illustrated.  This  plow  is  built  of  selected 
Wisconsin   white  oak,   secured   by   heavv    lorgings   and   caat- 


Phoenlx   Snow   Plow   Being  Operated   by  Two   Men   and   Tractor. 

ings.  All  runners  and  plow  boards  are  bound  with  highly 
tempered  steel.  The  deck  is  S  ft.  in  width  and  the  length 
over  all  is  16  ft.  The  side  wings  are  adjustable  and  will  plow 
a  road  from  S  to  18  ft.  wide.  The  depth  of  cut  of  the 
center  plow  is  regulated  by  hand  wheels.  The  plow  ia 
operated  by  either  teams  or  by  tractor.  Hitches  are  pro- 
vided for  four  teams,  and  as  many  more  can  be  added  as 
needed.  The  plow  is  known  as  the  Phoenix.  It  is  made  by 
the  Phoenix  Manufacturing  Co.,  Eau  Claire,  Wis. 


Books  on  Engineering  as  a  Profession 

The  following  list  of  books  and  papers  has  been  compiled 
by  Engineering  Council  in  response  to  requests,  especially 
from  parents  and  vocational  advisers  of  high  school  boys, 
for  information  concerning  the  principal  branches  of  engi- 
neering, the  education  and  training  requisite  therefor  anti 
the  possibilities  for  making  a  livelihood  therein. 

Engineering  as  a  Career.— Edited  by  F.  II.  Xewell  and  C 
E.  Drayer:  I),  \an.\ostrand  Co.  1916.  (A  collection  of  pa- 
pers originally  published  in  the  "Cleveland  Plain  Dealer" 
and  the  "Scientific  American"  on  various  phases  of  engineer- 
ing work) 

Opportunities  in  Engineering.-charles  M.  Horton  Harper 
&    Rros.     I!i20. 

Engineering  as  a  Vocation.— Ernest  McCuUough.  David 
Williams  Co.  1911.  (Subject  matter  based  upon  a  series  of 
addresses  given  before  technical  schools  and  associations  of 
engineer   assistants:    published   for   information   of  parents.) 

Engineering  as  a  Career.— Percival  and  A.  A.  Marshall  P 
Marshall  &  Co.,  London.     1916. 

Addresses  to  Engineering  Students.— Edited  and  published 
by  Waddejl  &  Harringloii,  Consulting  Engineers.  Kansas 
City,  Mo.:  2nd  edition.  1912.  (Purpose  of  book  is  to  give 
engineering  students  a  broad  conception   of  the  profession.) 

Engineering  as  a  Profession.— Milo  S.  Ketchum.  fiulletln  of 
rniversity  of  Colorado.     IDlfi.     No.  6.  General  Series  No.  98. 

Engineering  as  a  Profession.- Dean  William  G.  Raymond 
University  of  Iowa.  University  Extension  Bulletin  No  3 
New  Series  No.  73.     April  11.  1914 
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A.  N.  Johnson  Now  Dean  of  College  of 

Engineering  of  University 

of  Maryland 

Linking  up  of  its  engineering  work  with  the  Maryland 
State  Koads  Commission  and  with  the  U.  S.  Bureau  of  Pub- 
lic Roads,  and  the  appointment  o£  A.  N.  Johnson  to  be  Dean, 
are  the  first  steps  in  the  reorganization  of  the  Kngiueering 
College  and  the  strengthening  of  the  general  engineering 
work  of  the  University  of  Maryland.  An  arrangement  was 
recently  completed  with  the  State  Roads  Commission  and 
the  Bureau  of  Public  Roads  whereby  an  engineering  experi- 
ment station  will  be  established  here  and  run  in  connection 
with  the  Engineering  College,  under  the  direction  of  the 
new  dean.  The  new  arrangement  was  effected  after  a  series 
of  conferences  between  John  N.  Mackall,  Chairman  State 
Roads  Commission;  H.  M.  McDonald,  Chief  of  Road  Work 
for  the  U.  S.  Government,  and  Dr.  A.  F.  Woods,  President  of 
the  University  of  Maryland.  The  new  arrangement  went 
into  effect  Oct.  1.  at  which  time  Mr.  Johnson  assumed  his 
duties  as  Dean  of  the  College  of  Engineering  and  Director 
of  the  Engineering  Experiment  Station. 

Mr.  Johnson  comes  to  Maryland  with  a  full  knowledge  of 
Marvland  conditions  and  with  a  reputation  of  being  one  of 
the  best  civil  engineers  in  the  United  States.  A  graduate  of 
Harvard.  Mr.  Johnson  began  his  career  as  a  member  of  the 
faculty  of  that  institution.  Since  1S97  when  he  became  a 
member  of  the  National  Highway  Commission  he  has  been 
concerned  directly  with  practical  engineering  projects.  From 
lS'JS-1904  he  was  State  Highway  Engineer  of  Maryland;  in 
1905  became  Chief  Engineer,  U.  S.  Office  of  Public  Roads; 
from  1906-1914  was  State  Highway  Engineer  of  Illinois;  and 
in  1915  was  Highway  Engineer.  Bureau  of  Municipal  Re- 
search, New  York,  and  since  1916  has  been  Consulting 
Highway  Engineer  of  the  Portland  Cement  Association  with 
offices  in   Chicago  and  Washington. 

Mr.  Johnson  is  given  a  free  hand  in  the  development 
of  the  engineering  work  at  the  university.  Special  em- 
phasis is  to  be  placed  on  general  civil  engineering  and  on 
highway  engineering  and  its  specialties.  Broad  development 
of  the  electrical  engineering  work  along  lines  of  electrical 
communication  is  intended.  While  great  emphasis  is  to  be 
placed  on  these  lines,  it  is  not  the  intention  to  neglect  the 
other  engineering  work. 


Definite  Nomenclature  for  Pavement  Types 

As  a  matter  of  correctness  and  conciseness  and  to  avoid 
needless  controversies  and  legal  actions,  highway  officials 
and  writers  of  technical  or  popular  articles  and  specifica- 
tions should  so  designate  a  pavement  type  by  name  as  to 
leave  no  doubt  as  to  its  nature.  There  i.s  a  tendency  toward 
laxity  in  this  regard  in  the  haphazard  use  of  the  word  "con- 
crete." 

The  definition  for  "concrete"  as  given  by  the  Century  Dic- 
tionary reads:  "A  compact  mass  of  sand,  gravel,  coarse  peb- 
bles, or  stone  chippings  cemented  together  by  hydraulic  or 
other  mortar,  or  by  asphalt  or  refuse  tar."  This  agrees  with 
the  definition  as  established  by  court  decisions  which  has 
held  in  bond  issue  cases  that  the  term  includes  mixtures 
cemented  by  either  portland  cement,  natural  cement,  asphalt 
or  tar. 

It  is  then  a  matter  of  more  than  individual  preference  that 
Portland  cement  concrete  pavements  or  bases  and  asphaltic 
concrete  wearing  surfaces  or  bases  be  referred  to  as  port- 
land  cement  concrete  or  asphaltic  concrete  when  these  are 
intended.  To  do  otherwise  leads  to  a  misconception  and 
may  lead   to  disputes  terminating  in  the  courts. 


Personals 

Lloyd  Aldrlch  has  resigned  as  county  engineer  of  Sonoma  county, 
Cilifoniln.  „ 

McCI-iln  Mitchell,  .•nipfrlntenrient  of  public  Improvements  of  Pa- 
clii'-.'ih.    Ky.,   ha«  been   appointetl   city  engineer. 

Ralph  R.  Arnold,  rounty  enKinccr  of  Contra  Costa  county,  Call- 
fnrria.  h.i.s  Ix.n  appoint'd  rniinty  highway  pn^lneer. 

Vaughn  WatKlns,  rif  .Taiksun.  Ml.ss.,  has  been  appointed  state 
hiKhway  ronimlsslon<r  <.f  Mississippi,  vice  W.  T.   Pate.  resiKned. 

M.  O.  Bennett,  onRincir  of  the  OrORon  State  Hiirhway  Depart- 
ment, has  left  for  Lcwistown,  Mont.,  -where  he  will  start  farming 
on   a  iari;o   scale. 

Donald  M.  Hepburn,  for  a  time  chief  of  the  Bureau  of  Street 
riennlnK  in  Phil.Tl'-lphla,  has  re.';l(mod  as  chief  of  ronstructlon 
of  the  Ivnnfylvania  State  Highway  Department  to  take  a  position 
in  Nen-  Votk  State.  Alfred  11.  Sauerbun  has  been  named  to  suc- 
ceed him. 


W.  H.  Sacket,  forniurlv  with  the  enRineering  statt  of  the  Wis- 
consin Statf  Hisjhway  Commission,  has  accepted  a  position  with 
the    Fo.-est     I'roilucts    laboratory.  ...»       ,     ,. 

K.  J.  Eisenhardt,  foinierlv  resident  engmoer  with  the  Indiana 
.State  Higliwav  Coniniission.  and  U.  P.  Conkcy,  lonnerly  Coutity 
EnKineer  Tama  County,  la.,  have  established  ofTices  at  li,vansville, 
Ind:.  atul  will  londuct  a  general  consulting  practice  in  highway, 
mininj;  and  drainage  engineering.  ,      ..,  „    t.t  ,,  . 

Ralph  ModjeskI,  ot  Chicago  and  New  York:  George  b.  Webster, 
Chiel  of  the  Bureau  ot  Surveys,  I'hiladelphia;  and  l^awrence  A. 
Bali  Orange,  X.  J.,  have  been  appoint,  d  by  the  Pennsylvania  and 
N'ew  Jersey  Joint  Bridge  Commission  a.s  the  engineering  board 
.authorized  to  have  charge  of  the  construction  ot  the  Delaware 
Itiver  bridge  between  Philadelphia  and  Camden.  According  to  an 
iiient    between    the    Pennsylvania    and    N'ew    Jersey    comiius- 


agreenien.    -  - ■  ,      .    , 

sions.  one  engineer  was  to  l>e  chosen  from  each  stall 
from  a  neutral  state. 


md  a   third 


Obituaries 

George  W.  Cooley,  for  nnuiy  years  state  ensineer  of  Minnesota, 
died  last  month.  -Mr.  Cooley  came  to  .Minnesota  in  18bl  and  en- 
te-ed  the  employ  ol  the  St.  Paul  .t  Pacilic  Ry.  He  later  went  on 
the  United  States  suiveys  in  Western  -Minnesota  and  INorlh  Da- 
kota. He  was  employed  by  the  Northern  Pacific  Uy  as  the  llrst 
location  and  conslruction  engineer  on  that  system.  He  conducted 
a  general  engineering  office  In  Minneapolis,  and  in  189(  was  elected 
county  surveyor  of  Hennepin  county,  being  re-elected  for  tliree 
sii-coeding  terms.  He  resigned  in  11106  to  become  state  engineei . 
"  Richard  L.  O'Dorncl.  vice  president  of  the  l'^'n"*^>'lv,''"\=J,^yf,V-;'h' 
in  charge  c.f  the  central  region,  with  headquarters  at  1  ittsburgli. 
died  Sept  ^;S.  .Mr.  O  Donnel  was  born  in  Philadelphia  on  Nov.  5, 
ISGO.  After  being  graduated  from  <lH;,Philadelph.a  High  School  in 
1S77  and  tic.  Polytechnic  College  ol  Pennsylvania  in  1S82,  he  en- 
t,^r»d  the  service  of  the  Cornwall  and  Lebanon  R.  R.  as  a  rodman. 
The  following  year  in  1883,  he  was  employed  by  the  Pennsylvania 
H  R  Co  as  r6dman,  transilman  and  levelman  in  the  construction 
denaitinent  In  February,  1897,  Mr.  ODonnel  was  promoted  to 
assistant  super  ntendent  of  the  Pittsburgh  division,  and  to  siiper- 
tn^emient  of  the  same  division  on  Jan.  1,  1902.  He  was  appointed 
gene  al  superintendent  ot  the  Buffalo  &  Allegheny  Valley  dmsion 
on  Jan  1  PJO.i  and  on  March  3.  1911.  general  superintendent. 
\"estt"n  Pcnnsv  vania  division.  On  Aug.  20  1917,  Mr.  O'Donnel  was 
unrointed  assistant  general  manager  of  the  lines  east  of  Pitts- 
bui^h ".and  on  July  i;  1918,  he  ,^•=^^='d^^u,oed  to  general  manage 
that    position    under    federal    control.      Mr. 


O'Donnel 


was'adl"anced  trvicrpVesidenTamrpiaced  in  charge  of  the  central 
rViion  on  March  1  1920,  when  the  lines  ot  the  Pennsylvania  sys- 
tem were  divided  into  four  operating  regions. 

Industrial  Notes 

The  192q.assembly_ of,  the  selling  organizaUonof^S^^^^^^^ 


Mfg.  Co.,  Kansas  City,  Mo 


was  held  Sept.  28.  29  and  30  at  Kan- 


'"!."w;  Gardner,  President.  The  Gardner  Governor  Co  Qumcy, 
111.,  has  been  named  national  councillor  ot  the  Hydraulic  Society, 
tn  -  'nresent  it  in  the  Chamber  of  Commerce  of  the  IJnited  States, 
.(convention  of  the  Division  Sale?  Managers  of  the  Service 
Motor  Truck  Co  was  held  at  Wabash.  Ind.,  on  Sept.  1,  and  18. 
slues  nianagers   representing  every   division   of  the   United   States 

''"'The'^Manasement  and  Organization  of  an  Ideal  Advertising  Ue- 

,>artmenc'wa°s  the  subject  discussed  at  the  September  11   meeting 

?  the   Ergineering   Advertisers'    Association   ot   Chicago,   at  which 

ime   Mr    R    G    Schaeffer.   advertising  manager  of   Marshall  Field 

y.  Co     told  of  the  large,  efficient  department  he  has  in  charge.     Mr. 

\dvmi?ers'  Asso<Vii^^^^^     will  discuss  market  analyses  and   sources 


ashes,    soot,    combustion    ash,    et^o. .,^ „... ..  ^  ..-^^^  m.aterlals;   ash 

sanu,    1,1.1   .=., .  ,      .,,    .,   conveyor   supplies. 

•Ylierc  ' ....-..->  <.,,„„,-  ,..  ,„„  .,^-.o„ ^. -  -lie  company. 


.-oal.   limestone 


;;r'do^    n^od   o'beaV;;,^-  shelves   and    oth.r   conyeyo. 
There  "s  no  change  either  in  the  personnel  or  policy  of  the 


Trade  Publications 


The    following    trade    publication.,    of    interest    to    engineers    and 


Roa 

page 


p: 


■  i-eiilar  on  the  Buffalo-Springfield    tandem   steam   rollers, 
■iroilar  ont^e^i^u     ^^^j^^    ^^^^^^^    Co.,    Buffalo.    N.    Y. 


"""-itaror'mtVstrating  and   d'sc'    b  ng  The   Bu-^aloPitts   Rollers, 
age  catalog  •''""''^l^.'',"^..''"  ,o    Motors     Corporation,      Kalamazoo, 
A,ich'°'"l6-p=';6e^\TaYof  iiiSst^kting  and  describing  the  truck  man- 
iifactured   by   'be  above  company.  Bulletin 

,„V''*P^!!'-HiemhTr  l^a  °  1<?  page  hulleUn   iUustrating  and  describ- 
''"'".V,.  r   amolmi  inow  plow  and  the  methods  of  using  it. 
mg  the  Cl.ampion  J!,'""   '"^.rnrks    Co      Trov.    O.      32-page    catalog 

\"''ln'^~snecinc>^ro*'n""or?hf  various   model^^   of    Troy  Trailers, 
containing   specincations   oi  trailers  also  arc  given. 

Illustrations  "f  f  "> ^  Be^t  Gas  Traction   Co..   San  l>eandro,  Calif. 

Tractors.— The  C.u.tit-"-'  ..oivtv"   track  layer  tractor  of  till; 
.=i-„^„^-/=''^'o^,^a1r!lfusl?aj!onsl'nTdelcrlption^s  of   the   units  of 

S\na""BucketToade  ?-^Barber-Greene  Co..  Auror,. 
I.^ow  mustratlng  and  describing  the  B-G  line  ..  i 
nii  machines.     Num.rous  illustrations  are  included  .« 


i 


[;?'?^chii:::°'^"Hs  spec,nca,,ons 

Self    Feed' 
32-page   cat:.    ., 
rini  liandling  machine.. 

the  u-ses  of _the_loaders^l_n  road 


rom.  111. 
matc- 
show- 


nstructlon 
ing  the  uses  "'^"^l^torCoi.  Cleveland.  O.     2fi-paKe  catalog  Riv- 
Tractors.— J.  T.  Tractor  i^j^^  tractor  design,  construction 
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"Stop  This  Talk  of  Underproduc- 
tion by  Labor." 

Newconib  Carlton,  president  of  the  Western  I'nion  Tele- 
graph Co.,  recently  said: 

Thi'  llmt-  has  come  for  people,  who  ought  to  know  better,  to 
"top  this  talk  cf  undei-production  and  of  labor  slacking  on  the  Job. 

Li^Lor  is  the  baektxjne  of  the  country  today,  and   in  America   is 

•  r'lng  the  rest  of  th»*  nation  an  example  of  patience  and  earnest- 
n.  ss  and  loyalty. 

There  niay  be  slackers  here  and  there,  but  our  average  work- 

•  irnun    is   sound    to  the   core,  and   can   be   depended   upon   a   great 

il    Detter    than   some   of    those    who    take    it   upon    themselves    to 
iticize  him. 

In  the  face  of  higher  prices,  which  in  man.v  cases  have  wiped 
I  \Ta^e  ircrea.ses,  in  spite  of  discouragements  and  disappoint- 
•  nts  of  various  torts,  in  spilt  of  prohibition  which  many  of 
••m  bitterly  opposed.  .\mcric;in  workingmen  are  keeping  right 
■  the  Job  and  are  giving  the  best  that  is  in  them  to  their  work 
lav.  This  is  the  conclusion  that  I  have  reached  at  the  end  of 
li'.i>0"--mil*   trip  Ihrnurh   the  country  which    1   have  Just   tlnlshed. 

Important  as  such  an  inference  of  an  employer  of  40,000 
people  may  be,  when  the  inference  is  based  on  data  secured 
(luring  a  nation-wide  trip,  there  are  available  even  more  con- 
vincing facts  than  such  as  Mr.  Carlton  cites.  For  example, 
there  are  statistics  in  Price  Bulletin  No.  1  of  the  War  Indus- 
tries Board  which  completely  refute  the  prevalent  Idea  that 
underproduction  has  been  one  of  the  main  causes  of  high 
prices.  The  following  table  is  from  page  45  of  that  bulletin, 
and  shows  the  aggregate  value  of  "90  raw  materials,  in- 
cluding substantially  all  the  great  staples."  the  annual  quan- 
tities of  which  were  priced  out  for  each  year,  at  the  average 
■wholesale  prices  that  existed  in  1917: 

year.  A.-.-r..  •-...    .  .in.. 

1P13 

1914 

1S15 

1916 

1917 

1918 


a:( 

34 
33. 


Note   particularly  that   by  using  the  same  unit  prices  for 
«ach  year,  the  total  "value"  of  the  90  staples  in  1918  Is  com- 


paiable  with  that  of  1913.  because  the  effect  of  price  changes 
is  eliminated.  We  see  that  in  five  yoars  the  production  of 
the  90  staples  increased  more  than  IG  per  cent,  or  twice  as 
rapidly   as    population    increased    during    that   period. 

The  productivity  data  given  in  an  editorial  in  our  issue  of 
.May  12  are  in  substantial  accord  with  those  just  quoted.  We 
there  showed  that  our  combined  crop  and  mineral  output  for 
1919  was  only  2  per  cent  below  that  for  1918.  and  II  per 
cent  above  that  of  1913. 

Babson's  Statistical  Organization  gives  the  following  in- 
formation in  a  recent   "Barometer  Letter": 


Year. 

1913     

19H     

1915    

1916     

1917     

1918    

1919     

rj2«  (6  mos.). 


Production 
Index  flKun;. 
JOG 
100 
105 
108 
110 
115 
109 

no 


The  subjects  on  which  Babson's  production  index  are  based 
are:  Cotton,  petroleum,  wheat,  corn,  pig  iron,  copper,  coal 
and  live  stock.  These  are  the  leading  raw  materials  (ex- 
cent  lumber)  used  in  manufacturing,  so  that  it  is  safe  to  gage 
manufacturing   productivity   by   them. 

In  Mr.  Gillette's  20-page  article  on  the  causes  of  high 
prices  (Apr.  7  issue),  data  on  production  were  given  and 
analyzed  in  great  detail;  and  in  his  article  in  our  May  .5 
issue  on  the  Effect  of  Exports  on  Prices,  it  was  shown  that 
during  the  years  191.5  to  1919  inclusive  only  10  of  our  com- 
modities were  exported  in  excess  of  our  imports,  the  pre- 
war average  excess  being  2.5  per  cent,  from  which  it  was 
made  clear  that  foreign  demand  upon  us  for  commodities 
did  not  account   for  the  enormous  rise  in  commodity  prices. 

Mr.  Carlton  Is  certainly  right  in  his  appeal  to  the  public 
press  to  cease  talking  of  general  under-production,  for  it  does 
not  exist.  There  has  undoubtedly  been  some  shirking  of 
duty  on  the  part  of  workmen,  particularly  in  the  construction 
field,  but  this  is  rapidly  vanishing.  A  rapid  shrinkage  in 
average  commodity  prices  is  occurring,  but  it  will  probably 
cease  before   spring.     Every   month   shows   marked   improve- 
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ment  in  freight  transportation.     All  in  all.  there  is  a  splen- 
did outlook  for  a  big  construction  season  in  1921. 


How  to  Improve  the  Memory. 

By  H.\1>BERT   P.  GILLETTE,  Editor. 

Led  by  William  James,  modern  psychologists  have  been 
asserting  that  memory  can  not  be  strengthened  by  exercise, 
like  a  muscle,  but  remains  substantially  unchanged  in  its 
power.  They  point  out.  however,  that  the  more  facts  of  a 
given  class  that  a  man  memorizes  the  easier  it  becomes  for 
him  to  retain  new  facts  of  the  same  class.  Thus  a  person 
who  studies  faces  with  the  purpose  of  remembering  them, 
steadily  improves  his  ability  to  remember  new  faces,  until 
he  may  acquire  an  astonishing  ability  to  recall  any  face  that 
he  has  once  seen  attentively.  The  same  person,  however, 
may  have  a  very  poor  memory  for  names,  or  for  numbers, 
or  for  any  of  the  thousands  of  classes  of  things  that  have 
not  been  particularly  interesting  to  him. 

It  has  yet  to  be  proved  that  the  exercise  of  certain  parts 
of  the  brain  does  not  strengthen  those  parts,  much  as  a 
muscle  is  strengthened.  In  fact.  It  is  well  known  that  ani- 
maJs  having  highly  developed  senses  have  correspondingly 
large  brain  areas  that  receive  the  sensations. 

Be  the  fact  as  it  may.  it  is  certain  that  the  development 
of  a  good  memory  for  one  class  of  facts  is  largely  the  result 
of  practice  in  remembering  facts  of  that  class,  and  to  this 
extent  is  like  the  strengthening  of  a  given  muscle  by  exer- 
cising  that   particular   muscle. 

In  training  a  memory  for  a  given  class  of  facts,  the  most  im- 
portant initial  step  is  to  arouse  keen  interest  in  that  class  of 
facts.  Interest  in  things  exists  where  pleasure  or  profit 
(which  latter  is  an  order  on  future  pleasure)  is  associated 
therewith.  Show  an  engineering  student  exactly  how  he  is 
going  to  profit  from  the  study  of  calculus,  and  you  have  prob- 
ably made  the  formulas  for  differentiation  and  integration 
more  interesting  to  him.  Show  him  wherein  he  will  profit 
ultimately  from  a  command  of  the  English  language,  and  he 
will  remember  more  readily  the  rules  of  grammar  and  the 
distinctions  between  synonyms.  Show  him  that  a  study  of 
logic  will  make  him  less  likely  to  err  in  his  reasoning,  and 
you  will  find  him  stronger  in  his  ability  to  retain  the  rules 
of  logic. 

A  good  memory  unaided  by  the  ability  to  analyze  and  syn- 
thesize the  things  remembered  may  not  be,  and  usually  is 
not,  very  profitable.  On  the  other  hand,  analytical  and  syn- 
thetic abilities  are  badly  handicapped  without  a  brain  well 
stored  with  facts.  Failure  to  understand  this  principle  ac- 
counts for  much  of  the  ill-advised  ridicule  of  any  teaching 
that  is  primarily  a  training  in  memorizing  facts.  For  exam- 
ple, spelling  has  almost  become  a  lost  art.  because  teach- 
ers have  been  inclined  of  late  to  ridicule  mere  memory  drills. 
The  old  "spelling  bee"  has  gone  out  of  fashion,  yet  it  w-as 
an  admirable  device  for  arousing  interest  in  a  dull  subject, 
and  therefore  for  strengthening  the  ability  to  remember  the 
arrangement  of  letters  in  words. 

Prof.  Joseph  French  Johnson.  Dean  of  the  New  York  Tlni- 
rersity  School  of  Commerce,  recently  said: 

The  reader  must  b<ar  In  mind  that  memory  is  not  a  r.eparate 
facility  of  the  mind,  as  the  arm  Is  a  single  member  of  the  body. 
The  memcr>'  Is  the  whole  mind  recalling  a  past  state  of  con- 
sciousness and  recognizing  the  fact  that  it  was  one  actually  ex- 
perienced. Logically  those  experiences  which  made  the  deepest 
Impression  on  you  will  be  the  ones  you  will  think  most  about  and 
win  recall  most  easily.  It  follows,  therefore,  if  you  wish  to  have 
what  Is  called  a  good  mcmoo',  that  you  must  really  be  Interested 
In  the  thlnRB  which  you  wish  to  recall. 

The  first  essential,  therefore,  to  a  Rood  memory  is  a  mind 
alive,  wideawake.  Interested  In  somethlnp.  A  ba.seball  fan.  al- 
though a  dunce  at  school,  unable  to  master  fractions  or  to  remem- 
ber four  Important  dates  in  his  country's  history,  can  be  relied 
upon  to  tell  you  the  batHne  averages  of  most  of  the  players  of 
the  two  major  leacues.  So  an  educated  chauffeur  who  cannot  be 
tru-xted  with  errands  because  of  his  poor  memory,  will  recognize 
every  car  he  passes  on  the  road  and  tell  you  the  peculiarities  of 
Its  grcar  shifts,  etc. 

So  let  u"  formulato  the  first  law  of  memory:  The  power  of 
memory  Increases  directly  In  proportion  to  the  mind's'  interest 
in  its  own  states  of  consciousness;  that  is  to  say,  the  mind  re- 
calls most  readily  those  states  of  consciousness  to  which  it  has 
ylven  closest  attention  and  in  which  It  is  most  Interested. 

We  rcmemt>er  things  that  Interest  and  please  us  becau.se  we 
like  to  reproduce  their  Image  in  our  consciousness,  and  this  repe- 
Utlon.  If  repeated  often  enough,  makes  them  an  unforgettable 
part  of  our  memory  stock. 


This,  in  the  main,  is  true;  but  it  is  exceedingly  doubtful 
whether.  'The  memory  is  the  whole  mind  recalling  a  past 
state  of  consciousness  and  recognizing  the  fact  that  it  was 
once  actually  experienced."  If  this  is  so,  why  is  it  that  the 
mind  is  so  stubborn  in  its  refusal  to  recall  certain  classes 
of  facts  and  so  willing  to  recall  certain  other  classes?  It 
is  much  more  probable  that  certain  minute  parts  of  the 
brain  undergo  a  change  (perhaps  a  chemical  change)  when- 
ever a  new  combination  of  sense  impressions  is  conveyed 
thereto,  thus  producing  sense-records.  These  sense-recorda 
would  thus  be  analogous  to  photographs,  and  if  so,  would 
not  cover  the  whole  brain  but  only  very  minute  parts  of  it. 
These  minute  parts  of  one  sense-record,  however,  might  not 
all  be  in  one  small  section  of  the  brain,  but  widely  separated. 
It  certainly  leads  to  a  definite  conception  as  to  w^hat  mem- 
ory is  when  we  regard  it  as  consisting  of  sense-records,  an- 
alogous to  photographs  or  to  phonographic  records;  whereas 
to  speak  of  "the  whole  mind  recalling  a  past  state  of  con- 
sciousness" gives  us  no  definite  picture  of  the  act  of  remem- 
bering. Indeed  such  an  explanation  is  no  explanation  when 
carefully  analyzed,  and  it  merely  lulls  us  to  sleep  in  ig- 
norance of  what  the  mechanism  of  memory  is. 

In  his  "Psychology"  William  James  says: 

Of  two  men  with  the  same  outward  experience  and  the  same 
amount  of  mere  native  tenacity,  the  one  who  thinks  over  hi.s  ex- 
periences the  most  and  weaves  them  into  systematic  relations  with 
cacii  other  will  be  the  one  with  the  best  memory. 

This  is  equivalent  to  saying  that  a  man  improves  his  mem- 
ory of  things  by  making  his  own  analysis  and  classification  of 
them.  It  is  often  better  to  devise  a  classification  of  your 
own,  differing  considerably  from  that  that  your  book  or  in- 
structor has  given  you.  Hence  comes  the  memory  value  of 
writing  an  original  article  or  book,  even  if  the  originality  be 
entirely  confined  to  the  new  grouping  of  the  facts  in  syste- 
matic fashion. 

Nearly  every  writer  on  logic  dwells  upon  the  value  of 
words  as  aids  to  the  memory  of  things  experienced.  Some 
go  so  far  as  to  assert  that  without  suitable  words  for  ex- 
periences, we  would  remember  relatively  few  things.  At  any 
rate,  it  is  undeniable  that  a  good  memory  for  complex  things 
and  events  is  usually  associated  with  a  good  vocabulary,  ex- 
pressive of  them.  Moreover,  it  is  worthy  of  note  that  who- 
ever has  practiced  writing  his  own  definitions  of  terms  has 
gained  not  merely  in  clarity  of  conception  of,  but  in  ability 
to  remember,  the  things  that  the  words  symbolize. 

It  is  universally  admitted  that  memory  of  things  is 
strengthened  by  repetition,  whether  the  repetition  be  that  of 
re-experiencing  the  thing  or  of  repeating  the  words  that  sym- 
bolize it.  Yet  relatively  few  men  take  the  pains  to  rehearse  i 
the  experiences  of  each  day  with  a  view  to  remembering 
them.  It  is  practicable  to  call  to  view  most  of  the  faces 
of  people  whom  we  have  met,  and  to  repeat  aloud  their 
names,  together  with  some  words  expressive  of  their  char- 
acter and  appearance.  Were  this  done  systematically,  few 
of  us  would  ever  complain  of  inability  to  remember  names 
or  faces.  The  same  holds  as  to  what  we  have  heard  or 
read  during  the  day.  Nearly  all  that  is  apt  to  be  worth  while 
can  he  retained  for  a  long  time  if  we  merely  repeat  it  to 
ourselves  before  the  night's  sleep  has  wiped  our  mental  slate 
clean. 

Close  attention,  repetition,  association  of  each  fact  with 
other  facts,  and  the  acquirement  of  a  suitable  vocabulary 
whose  terms  have  all  been  carefully  defined  by  yourself,  are 
four  of  the  greatest  aids  in  developing  a  good  memory  for 
any  class  of  facts. 

A  good  memory  should  not  be  despised  because  possessors 
of  such  a  memory  have  not  used  it  to  advantage.  With  as 
much  reason  might  our  pioneer  forefathers  have  belittled 
the  worth  of  the  rich  acres  of  the  Mississippi  Valley  because 
the  Indians  had  put  them  to  so  little  use. 


Annual  Meeting  of  City  Managers'  Association. — The  7th 
annual  meeting  the  City  Managers'  Association  will  be  held 
in  Cincinnati,  Nov.  15  to  17.  The  Hotel  Sinton  has  been 
chosen  as  convention  headquarters.  National  authorities  are 
to  be  invited  to  present  the  latest  information  on  practical 
problems  with  which  city  managers  must  deal.  The  National 
Municipal  League  will  not  meet  at  Cincinnati,  as  had  been 
anticipated,  but  will  convene  at  Indianapolis  Nov.  17  to  19. 
One  of  the  sessions  at  the  meeting  of  the  league  will  be  de- 
voted to  the  city  manager  movement. 
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H/drauiic  Tables — ify  GurUii.  r  S.  U  .;;i.nii-..  M  Am.  So»-.  C.  E., 
'•,..>.  i'.i..  >n,-er.  rurrniTly  I'mlessor  o(  Civil.  Ilv.lraalic  ami  San- 
u  i;;.  i:- u'lnitTing.  fnlvrraity  of  MiihlKan.  anj  Allen  Hai«n 
M.  All..  So<-  C  K..  (."ivil  EnBlntcr.  ThirU  pJitiun  rcMM-d 
-New  York.  John  Wiley  &  Sons.  Inc.:  London,  rhannuin  ic  Hall 
Ltd.     111.;   pp.   115;  clqlh,   ixi  in.     J2.00. 

This  new  edition  o(  an  already  well-known  volum»-  hus  tev 
changes  from  the  preceding  editions.  The  iirlnclpiil  addition 
Is  a  chapter  entitled.  "Additional  Data"  In  which  are  added 
and  briefly  discussed  the  results  of  reliable  and  accurate 
investigations  made  since  the  last  edition.  These  results  In 
Ceueral  confirm  the  authors'  earlier  results  lu  u  sallsfactory 
manner. 

Briefly,  the  tables  in  the  book  are  divided  into  two  main 
sections,  namely,  those  showing  the  flow  of  water  in  pipes 
mnd  other  passages,  as  computed  by  the  Haz.>n-\Villlamii 
formula,  and  those  showing  the  flow  of  water  over  weirs  of 
different  types.  No  changes,  except  for  minor  corrections, 
have  been  made  In  these  tables  from  the  previous  edition. 
In  the  tables  which  show  the  loss  of  head  in  various  slzej 
of  cast  Iron  pipe  it  might  not  have  been  amiss  to  have  in- 
cluded data  for  a  few  of  the  odd  sizes  as.  for  example,  14- 
in.  and  IS-in.,  because  a  considerable  amount  of  this  pipe  is 
now  used.  The  value  of  this  work,  however,  cannot  1)6  un- 
derestimated. 

Design  Features  of  Inverts  for 
Winnipeg  Aqueduct 

In  the  design  of  inverts  for  the  Winnipeg  water  supply 
aqueduct,  soil  conditions  were  encountered  which  made  It 
necessary  to  consider  the  effect  of  a  variability  in  the  bear- 
ing power  of  the  same  soil  under  diflferent  loads.  .-V  descrip- 
tion of  tests  made  and  types  of  inverts  Anally  used  was  pre- 
sented in  a  paper  by  James  H.  Fuertes,  Consultini;  Engineer, 
New  York  City,  at  the  Montreal  Convention  of  the  .American 
Waterworks  Association,  and  the  following  abstract  of  this 
paper  may  be  of  interest. 

A  large  percentage  of  the  total  length  was  of  boulder  clay, 
hardpan  gravel  and  rock,  or  of  soft  soil  on  top  of  solid  ma- 
terials.    The  first  20  miles,  however,  was  through  a  prairie 
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Fig.    1. — Typical    Test    Inverts. 

country,  the  soil  of  which  was  clay  deposited  from  sea  water 
ages  ago,  and  practically  devoid  of  sill  or  granular  mate- 
rials. The  clay  is  underlaid  with  a  layer  of  gravel  and  bonl 
ders  resting  on  the  limestone  rock  some  40  ft.  or  more  below 
the  surface. 

The  soil  Is  ver>-  peculiar  and  uncertain  in  its  action  under 
loads,  and  many  serious  structural  accidents  have  occurred 
In  Winnipeg  and  vicinity  as  a  result.  Its  compressibility  is 
Tariable.  depending  on  its  depth  below  the  surface  and  on 
Its  water  content.     Under  a  constant  load,   there   is  a  con- 


tinuouB  progressive  settlement,  and  a  Kreuler  relttiive  settle- 
ment in  small  than  In  greater  depths  below  the  uuturiU  sur- 
face of  the  ground. 

This  variability  In  coiupresslblllty  Introduced  conditions 
which  made  it  impossible  to  build  on  It  any  conllnuuuK  struc- 
ture that  would  be  free  from  cracks  when  tlnlshed.  Nu 
cracks,  however,  appeared  in  the  atjueduct,  either  Invert  or 
arch,  except  under  the  welKhl  of  the  backlill  or  the  action  of 
frost  on  unprotected  work.  (Jenfrnlly  none  showed  with 
bucktIIU  of  2  ft.  or  less.  These  conditions  wero  foreseen 
and  fully  weighed  before  proceediUK  with  the  design  and 
construction  of  the  Inverts, 
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Fig.   2 — rinal    Standard    Types   of    Inverts. 

As  a  matter  of  fact,  out  of  a  total  of  73  miles  of  work  prac- 
tically all  of  which  was  done  in  1915,  troubles  from  settle- 
ment occurred  in  only  about  'i.a  miles. 

None  of  the  work  referred  to  as  cracked  was  taken  out 
or  replaced.  Most  of  it  was  repaired  by  cutting  out  the  cracks 
to  a  width  of  about  H  In.  for  a  depth  of  2  in.  and  packing 
the  cracks  with  hammer-caulked  neat  I'ortland  cement,  put 
in  very  dry  and  tamped  very  solidly,  first  washing  all  loose 
chips,  sand  and  dust  out  of  the  prepared  cracks  with  water 
under  pressure. 

To  test  the  tightness  of  the  aqueduct  after  repair,  a  num- 
ber of  sections  were  selected  and  tested;  one  of  these,  270 
ft.  long,  was  purposely  picked  out  to  include  the  most  seri- 
ously damaged  portion.  In  this  section  the  Invert  had  sev- 
eral longitudinal  cracks,  some  open  ^  In.  at  the  surface, 
others  of  smaller  widths,  and  the  arch  was  cracked  along 
the  haunch  on  one  side  as  well  as  along  the  top.  Dulkheads 
were  built  at  each  end  of  the  section,  which  was  then  filled 
with  water  to  the  level  corresponding  to  a  rate  of  discharge 
of  S.'y.OOO.OOO  gal.  per  day.  Dally  records  were  kept  of  the 
drop  in  water  level  for  some  months  and  the  rate  of  leakage 
found  to  be  less  than  5,000  gal.  per  mllo  of  aqueduct  per  day, 
which  for  this  size  of  aqueduct,  equivalent  to  a  circle  8.1  ft. 
diameter,  would  hardly  be  called  excessive  for  a  cast  Iron 
pipe  line  with  caulked  Joints.  The  average  of  the  other  teste 
f^\»  a  leakage  of  about  one-third  of  that  amount. 

The  actual  cost  of  the  repairs  of  the  5,300  ft.  repolred.  In- 
cluding labor,  materials  and  incidentals,  was  loss  than  SO  ct. 
per  foot  of  aqueduct  repaired:   in  fact,  about  $2,500  in  all. 

With  iho  ereater  experience  gained  both  by  the  engineers 
and  .  and  by  the  contractors'  men.  in  securing  more 

thor  mpacte<l    foundations,    particularly     along     the 

sides  of  ihi  Inverts,  practically  all  Invert  cracks  could  have 
been  eliminated  In  future  work  without  the  use  of  heoTT 
reinforced   inverts. 

Th"  utnndard  Invert,  used  throughout,  during  the  191G  con- 
strn.  and  until  April,  1916.  was,  in  form,  a  con- 

crei'  as  the  extreme  spread  of  the  feet  of  the 

arch,  from  outside  to  outside,  with  a  curved  upper  surface, 
struck  to  a  radius  of  14  ft.  for  the  aqueduct  9  ft.  high   (the 


i77) 


362 


Engliieenug  and  Coniraciing  for  October  13,  1920. 


largest  size  usedt  and  S  ft.  1'4  in.  for  the  aqueduct  5  ft.  4% 
in.  high  (the  smallest  size  usedi.  The  slab  was  0  in.  thick 
in  the  center  and  for  a  certain  distance  each  side,  then  built 
on  a  uniform  flat  slope  to  the  full  width  required,  and  was 
laid  in  15-ft.  lengths,  with  crimped  copper  expansion  joints 
between  each  slab,  in  advance  of.  and  to  form  a  footing.  lor, 
the  arches. 

During  the  first  year's  work  it  was  next  to  impossible  to 
get  the  contractors"  men  to  properly  consolidate  the  founda- 
tion along  the  edges  of  the  trench,  particularly  where  the  soil 
was  of  clay,  the  temptation  being  so  strong  to  trim  the  sur- 
face to  the  exact  grade  required  with  sharp  shovels,  which 
cut  it  like  cheese  and  left  a  fine  surface  for  the  concrete. 
This  operation,  however,  left  the  top  surface  uncompacted. 
and  capable  of  considerable  compression  under  moderate 
loads,  and  a  large  percentage  of  the  fine  cracks  in  the  invert 
were  due  to  this  fact.  Finally  it  was  required  that  all  com- 
pressible clay  subgrades.  particularly  in  shallow  cuts,  and 
where  the  trench  was  moist,  or  wet.  should  be  covered  with 
a  thin  layer  of  gravel,  to  be  heavily  hand-rammed  for  a  width 
of  about  3  or  4  ft.  along  the  outside  edges. 

When  it  is  realized  that  a  deflection  of  only  about  1/30  in. 
would  cause  cracks  in  the  inverts,  the  reason  for  a  hair  line 
crack  along  the  center  of  the  invert,  when  the  back  fill  was 
put  over  the  arch  is  easily  understood,  where  the  subgrade 
was  simply  trimmed   with  a  shovel. 

The  uncompacted  soil  would  at  times  exhibit  that  much 
compression  under  loads  of  only  TOO  lb.  per  square  foot,  or 
about  5  lb.  per  square  inch.  Rolling  these  subgrades,  everi 
under  planks  on  a  gravel  bed,  was  impracticable;  it  would 
jelly  below  the  surface  and  work  into  waves  ahead  of  the 
roller;  hand  compacting  by  heavy  rammers  on  a  thin  bed 
of  gravel  seemed  to  be  the  best  means  of  getting  hard 
enough  bottom. 

In  order  to  have  something  more  than  theory  as  a  guide 
as  to  the  actual  distribution  of  pressure  over  the  bottom  of 
the  aqueduct,  to  aid  in  proportioning  the  inverts  for  this 
condition  of  soil,  a  series  of  full-size  inverts  for  the  8  ft.  9 
in.  by  7  ft  4%  in.  aqueduct,  made  2  ft.  in  width  and  laid 
parallel  to  each  other  on  the  natural  soil  trimmed  to  shape, 
was  built.    There  were  in  all  10  inverts,  as  follows: 

Al.  A2  and  A3.  Standard  inverts  6  in.  thick  in  the  middle 
as  used  in  all  aqueducts  prior  to  April.  1916. 

B.  Standard  invert  with  3  wood  strips,  %  by  IV2  by  24  in. 
built  across  the  invert  in  the  center  and  near  the  ends,  where 
cracking  had  occurred  in  the  construction  work. 

CI  and  C2.  Standard  inverts  G  in.  thick  at  center  with 
12-in.  extension  on  each  end,  making  the  out-to-out  width  14 
ft.  instead  of  12  ft,  as  in  the  original  inverts  for  this  size  of 
aqueduct. 

Dl  and  D2.  Standard  inverts  6  in.  thick  reinforced  with 
%-in.  round  bars  S  in.  c.  to  c. 

El  and  E2.  Standard  inverts  V,  in.  thick  reinforced  with 
%-in.  square  bars  8  in.  c.  to  c. 

Fl  and  F2.  Standard  inverts  7%  in.  thick  reinforced  with 
%-\Ti.  square  bars  8  in.  c.  to  c. 

01  and  G2.  Invert  of  standard  width,  but  10  in.  thick,  rein- 
forced with   %-in.  square  bars  8  in.  c.  to  c. 

H.  Invert  of  standard  width,  but  11'4  in.  thick,  reinforced 
with  ijj>-ln    square  bars  4  in.  c.  to  c. 

K.  Standard  invert  G  in.  thick  reinforced  with  %in.  square 
bars  4  in.  c.  to  c. 

These  inverts  were  built  in  the  regular  way  and  were  pro- 
vided with  concrete  pedestals  about  2  ft.  high  on  each  side. 
of  the  width  of  the  sides  of  the  arches.  The  loading  was 
done  by  laying  CO-lb.  steel  rails  across  the  top  of  the  two 
pedestals  and  observing  the  settlement  of  the  invert  at  each 
side,  at  the  middle  and  at  the  quarter  points,  as  the  load 
was  increased.  The  deflections,  or  settlement,  as  reported, 
were  measured  with  accuracy  below  a  fine  bronze  -wire 
stretched  tightly  across,  from  posts  driven  deeply  into  the 
ground  on  each  side  of  each  test  invert. 

The  load,  and  deflection  at  each  point,  was  recorded  as 
each  crack  appeared,  and  from  these  records  a  number  of  im- 
portant deductions  were  evident.  For  instance,  in  inverts 
CI  and  C2  (see  Fig.  1>  cracks  did  not  appear  until  the  load 
carried  was  as  great  as  that  required  to  produce  the  first 
cracks  in  Inverts  Fl  and  F2,  which  were  1%  in.  thicker  than 
CI  and  C2;  and  in  addition  were  reinforced  with  %-in.  square 
bars  8  In.  center  to  center.  In  fact,  these  two  thin,  unre- 
inforced  inverts  carried  a  greater  load  without  a  crack,  than 
any  other,  except  those  which  were  heavily  reinforced  and 


nearly  twice  as  thick.  There  was,  however,  this  important 
difference,  that  by  the  time  the  test  load  had  reached  an 
amount  equivalent  to  the  actual  load  due  to  the  aqueduct 
and  its  backfill  and  water  load,  a  little  over  ,^,000  lb.  per 
side  per  foot,  the  inverts  CI  and  CI  had  shown  but  one  crack 
each  in  the  center,  which  load  had  to  be  increased  by  50 
per  cent  to  cause  the  second  crack  to  appear  at  the  edge  of 
the  invert  in  each  case. 

Reinforced  inverts  Dl,  D2,  El.  E2.  Fl  and  F2.  showed  from  ,, 
2  to  6  cracks  under  the  same  loading  as  CI  and  C2;  and  even 
Gl,  02  and  K  showed  2  to  5  cracks  across  the  surface  before 
the  load  reached  the  amount  normally  to  be  carried  by  the 
arch.  In  other  words  the  only  reinforced  invert  that  demon- 
strated its  superiority  to  plain  thin  inverts  CI  and  C2  with 
an  extended  base  was  invert  H.  which  was  twice  as  thick 
(11V4  in.)  and  also  reinforced  with  ■''■s-in.  square  bars  4  in. 
c.  to  c.  Furthermore,  the  cracks  in  inverts  CI  and  C2  could 
be  repaired  and  the  results  be  made  as  good  as  the  originals, 
while  the  reinforced  inverts  could  not  be  repaired  except  at 
much  greater  cost,  owing  to  the  multiplicity  of  cracks,  and 
at  the  risk  of  further  disintegration  if  acid  soil  water  should 
penetrate  to  the  steel  from  below. 

The  appearance  of  two  characteristic  inverts,  showing  the 
location  of  the  cracks  and  the  loads  under  which  they  oc- 
curred is  indicated  in  Fig,  1. 

To  prevent  further  cracks  in  the  invert,  a  change  was 
made,  early  in  IflKi,  by  adopting  for  all  solid  ground,  regard- 
less of  whether  it  were  compressible  or  not,  a  standard  in 
vert  0  in.  thick  at  the  center  with  an  Sin.  extension  on  each 
side  beyond  the  standard  invert,  and  tor  all  questionable 
foundations,  inverts  varying  from  8%  to  14%  in.  in  thick- 
ness, reinforced  with  %-in.  tars  from  4  to  5%  in.,  center  to 
center,  according  to  the  size  of  the  section.  After  the  tests 
above  referred  to  were  completed,  and  others,  also,  along 
different  lines,  a  more  conservative  program  was  adopted. 
Three  types  of  invert  w-ere  designed,  to  cover  the  range 
of  variability  in  foundations,  and.  after  191G,  construction  has 
been  in  accordance  with  them.  Type  A  was  for  compressible 
soils;  type  E  for  poorer  than  best  but  better  than  worst  foun- 
dations, and  type  O  for  solid  foundations.  The  invert  adoiite<l 
for  solid  foundations  was  the  original  design  used  through- 
out 1910.  For  the  poorer  than  best  foundations  the  standard 
invert  of  191.5.  extended  8  in.  on  each  side,  was  used.  For 
the  compressible  foundations  the  inverts  were  the  standard 
inverts  of  191,t  thickened  from  (I  in,  to  from  7%  in.  to  12^1 
in.,  and  reinforced  with  %-in.  bars  from  7%  to  9  in.  c.  to  c  . 
according  to  the  size  of  the  section.  This  policy  resulted 
in  a  considerable  saving  over  the  extravagant  policy  of  191(i. 
The  general  designs  for  these  three  types,  for  the  "B"  section 
of  the  aqueduct  (S  ft.  9  in.  by  7  ft.  4%  in.)  are  shown  in 
Fig.  2. 

One  more  condition  respecting  invert  designs  required  con- 
sideration, and  that  was  for  use  where  the  available  liackfill 
material  was  of  light  weight,  the  aqueduct  submerged  and 
th.e  foundation  soil  porous,  or  more  than  a  certain  depth  be- 
low grade,  varying  from  2.'i  in.  for  the  8  ft.  9  in.  by  7  ft.  4% 
in  section  to  31  in.  for  the  10  ft.  9  in.  by  9  ft.  section.  The 
problem  here  was  to  secure  stability  and  permanence  for 
the  aqueduct,  full  and  empty,  when  the  ground  water  level 
w^as  above  the  arch  of  the  aqueduct  and  the  backfill  mate- 
rials so  soft,  light  and  lacking  in  cohesive  properties  as  to 
be  of  practically  no  value  except  tor  frost-proofing. 

Many  studies  were  made  of  plans  to  secure  this  result,  such 
as  gravel  backfill,  hauled  from  the  districts  pits  by 
train,  backfills  placed  by  hand,  and  thin  reinforced  in 
verts  covered  with  2  or  3  ft.  of  packed  graded  gravel,  anil 
having  a  concrete  paving  over  the  gravel  to  form  a  smooth 
durable  invert.  The  most  economical  and  best  plan  consisted 
in  placing  under  the  reinforced  6  in.  invert  a  thick  founda- 
tion course  of  lean  concrete  monolithic  with  the  invert.  The 
lean  mix  consisted  of  1  bag  of  cement  to  IG  en.  ft.  of  gravel, 
and  its  maximum  thickness  at  the  center  was  19  in. 


Rainfall  In  Hawaii.— An  inch  a  day  Is  the  average  rainfall 
in  the  upper  Waipio  Valley,  Hawaii,  which  makes  it  one  of 
the  areas  in  the  world  wliere  the  rainfall  is  heaviest.  On  the 
other  hand,  the  rainfall  on  some  of  the  slopes  of  Hualalai.  on 
the  same  island,  is  only  20  in.  a  year.  The  only  surface 
streams  on  the  island  are  along  the  northeast  coast  between 
Hilo  and  Kohala.  Waipio  River,  according  to  the  U.  S.  Geo- 
logical Survey,  has  been  partly  developed  for  irrigation. 
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Popularizing  the  Business  of  Selling 
Water- 

By  K.  K.  .MDO.\XK!.L, 
0(  Bums  &  XUDonn'-ll.  CoiisuliiiiK  i:iici;i  .  .  >  K^ii-^.»»  Cuj  Mo. 
The  business  of  selling  water.  wheilK.-  rroiu  |irtv>i(e  or 
municipally  owned  plants,  with  few  e3c<ept!oiis.  i.s  haodli^il  in 
a  manner  tending  toward  bankruptcy  and  failure  ratht-r  than 
toward  profits  and  success,  due  in  large  in>';tsiire  to  Ih^'  fail 
ure  of  the  water  works  offlcials  to  consiil.T  the  publl  •  and 
conduit  the  waterworks  with  the  apparent  ideji  thai  the 
customers  must  have  the  water.  Our  almost  iinivfranl  prac- 
tice of  ienorins  the  public  is  a  fault  tor  which  we  ur..  now 
p.iving  the  penalty. 

i  ist  now,  at  a  time  when  prices  for  all  waterworks  mn- 
i.ils  and  operating  costs  are  mounting  hicher  ami  higher 
and  iiKri.i-;i-d  rates  must  be  secured,  the  water  works  oBl 
cials.  whether  private  or  municipal,  are  forced  tu  mm  to 
the  public  and  conduct  a  campaitn  of  publicity  of  water 
works  facts  and   infurmution   liffur.'    in    .mfri.t.ni    .,.    i,..-i,i. 


(ioii  because  we  have  silently  coallnuetl  op«ratlUK.  hoping 
to  ,t\oid  the  necessity  of  laying  our  case  before  tliu  voters." 

Tu  criticise  without  some  rt-medy  Ik  easy,  but  lo  put  tnlo 
practical  use  the  things  helpful  to  pupulariie  water  is  not 
us  easy,  lu  makiuc  these  few  hunU>le  suggestions  I  frankly 
admit  that  many  of  my  suggrslions  may  nut  Im  new  and 
you  water  oltlclals  who  are  giving  a  perfect  service  to  a  saU»- 
fled  public  are  probably  uln-ady  putting  in  practice  many 
as  good,  if  not  b«tler.  ideas  than  I  am  able  to  auggesL, 

Paaaing  by  Proapective  Cuitomera.  During  luy  'M  yean  of 
engineering  in  the  waterworks  bunlness  1  have  Ix-come  a 
consulting  physiclun  to  sick  waterworks  plants  The  flrst 
lu  years  service  were  largely  that  of  an  obstetrician  la  brinf- 
ing  into  life  new  waterworks  plants  and  I  must  udmit  that 
before  some  of  the«e  lusty  individuals  or  plants  were  of  a 
Voting  age  they  had  bet'ume  careless  lu  their  ways  and  decay 
began  to  appear.  Many  of  them  lost  ihi-ir  nice,  new  clean 
baby  attire  and  soon  needed  apparel  in  keepini;  with  Iholr 
growth  and  Importance  in  the  community. 

.\s  tht-y  grew  larger  and  reached  out  with  malna  In  tbo 
— •■'  '  ~  ■'•■    district    seeking    frier. '       ■■  M-d    by    many 
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Photographic    Bacteria    Plate    Illustrating    the    Difference    Between      Raw  Water  and   Purified   Water. 


public  opinion.  The  facts  about  water,  its  purity,  the  plant 
and  its  condition  are  now  given  out  in  a  defensive  attitude 
and  the  lack  of  familiarity  of  the  consumers  with  the  plant 
and  its  needs  show  the  need  of  keeping  before  the  public 
an  educational  campaign  of  popularizing  the  water,  light,  gas, 
or  other  utility.  This  campaign  of  publicity  would  have  been 
easier  had  it  been  conducted  constantly  rather  than  spas- 
modically In  time  of  stress. 

Public  Clamor  Against  Utilities  Due  to  Lack  of  Information. 
— A  large  proportion  of  public  clamor  against  a  utility  Is  be- 
cause the  public  is  not  posted  as  to  the  facts  pertaining  to 
the  utility  and  its  relation  to  the  welfare  of  the  citizens.  The 
knowledge  and  impressions  of  the  public  regarding  the  water- 
works matters  are  in  most  cases  gained  at  the  water  col- 
lector's window  and  through  the  monthly  or  quarterly  bills 
mailed  out.  I  wonder  how  many  of  you  here  have  ever  com- 
pared the  affability,  courtesy,  and  patience  displayed  by  the 
clerks  selling  water  with  that  of  the  clerk  selling  dry  goods. 

Can  you  imagine  a  clerk  in  a  dry  goods  store  approaching 
a  customer  coatless  and  with  a  pipe  in  his  mouth?  Yet,  at 
a  water  collector's  window  such  a  thing  is  not  unusual. 

Friends  for  a  municipal  water  plant  are  Just  as  important 
as  for  private  enterprise,  for  on  the  attitude  of  these  friends 
depends  the  character  of  improvements.  Appeals  to  the  pub- 
lic for  funds  must  be  constantly  made,  either  new  bond  Is- 
sues or  tax  levies  are  required  in  any  growing  community 
and  the  readiness  with  which  the  public  responds  to  these 
appeals  depends  upon  the  fiiendly  or  unfriendly  attitude  to- 
ward the  waterworks  plant  and  its  officials. 

A  waterworks  official  recently  made  the  statement,  "We 
must  have  new  filters,  we  need  new  pumps,  and  we  need 
new  mains,  but  most  of  all  we  must  have  higher  rates,  but 
It  will  be  a  hard  job  to  convince  the  public  of  these  necessl- 

•From  a  paper  presented  Sept  20  at  Southwestern  Waterworki 
Association  Convention. 


prospective  friends  or  customers  merely  being  too  backward 
and  modest  to  stop  along  the  street  long  enough  to  make  a 
connection,  which  is  always  essential  to  cement  good  rela- 
tions. 

In  one  particular  Individual  or  plant  a  fourth  of  the  people 
along  the  street  were  passed  by  with  a  scornful  attitude  of 
mind,  saying,  come  to  the  office  If  you  want  lo  make  my  ac- 
quaintance. One  waterworks  Individual  who  prided  hlm- 
st'lf  on  the  popularity  of  his  management  hai*  discovered 
that  out  of  100.9  miles  of  mains  there  are  2.5CT  vacant  lots, 
or  48  miles  of  his  exten«lon<i  front  vacant  property,  all  suit- 
able for  residences. 

Every  vacant  lot  p;i  .   direct  loss,  although  It  is  a 

prospective  customer  whose  acquaintance  and  connection  Is 
needed  .Statistics  show  that  for  towns  of  the  same  popula- 
tion some  water  plants  have  as  low  as  10  services  per  100 
people,  while  others  as  high  as  27  services  per  100  people. 
Out  of  a  list  of  SI  cities  in  the  Southwestern  Waterworks 
Association  territory  it  Is  found  that  the  connections  per  mile 
run  from  13  to  S7.  with  an  average  of  .'lO  per  mile.  If  your 
own  city  shows  less  than  this  average,  when  you  go  home 
try  and  find  the  remedy  and  If  you  bring  It  up  to  the  average 
your  municipality  or  company  has  made  a  good  InveHtmnnt  In 
sending  you  to  this  convention 

The  Advantages  of  a  Complete  Program  of  Future  Growth. 

To    •  .''k   to   the  Job   of  consulting   physician   to   sick 

wn'  r  find  the  growth  of  the  plants  like  most  young 

children,  Im  all  to  legs  and  arms  until  it  becomes  awkward, 
with  nothing  but  extensions  and  nobody  to  supply  their 
wants,  and  in  a  few  years  the  vital  parts,  such  as  supply 
pumps,  reservoirs,  etc.,  are  behind  the  extensions.  Then 
comes  a  breaking  down  of  the  system  and  a  rehabilitation  Is 
necessary,  which  Is  doubly  hard  because  the  public  must  be 
told  how  and  why  It  happened  and  the  sickness  of  the  plant 
is  often  one  that  could  be  avoided  by  constantly  watching  Its 

(79) 


364 


Engineerhig  and  Contracting  for  October  13,  1920. 


growth,  acquainting  the  public  witli  the  symptoms  of  its  ill-  I  '7    T>      1          f          T>      *  I          T»I         ^  Tl/T     • 

ness  and  give  a  tonic  in  the  prescription  in  the  way  of  bet-  -l  '    IVUleS   lOT  DOllGr  Jrlailt  Maillteil- 

tennents  before  the  patient  goes  to  the  hospital.     This  can  anci^  CinH    Or\ora*-i<-vr» 

best    be    accomplished    by    a   complete     program     of     future  dllCC  dllvl   V-^pCraTlOll 

growth,  showing  what  the  plant  will  need  in  order  to  supply  Concise  rules  followed  by  the  liremen  of  2S  coal  firing  boiler 

Its  growing  condition.  plants  in  the  Middle  West,  with  remarkably  good  results,  are 

Let  this  program  of  growth  go  before  the  public  in  every  given  as  follows  by  E.  H.  Tenney,  Chief  Engineer  of  Power 

possible  way  so  there  will  be  no  shocks  or  surprises.     Your  Plants  of  the  Union  Electric  Light  &  Power  Co.,  St.  Louis,  in 

rate  of  consumption  from  year  to  year,  your  rate  of  extension  *  letter  in  a  recent  issue  of  the  Electrical  World: 

of   mains,   your   pump   capacity   requirements,   in   fact   every  1.     Stop   all   air   leaks    in    boiler   settings    and    ilue    doors, 

feature  of  the  plant  can  be  compared  in  graphical  diagrams  Leaks  can  be  very  easily  found  with  a  lighted  candle.     Air 

and  curves  showing  the  planfs  needs.    Supply  them  as  news  should  be  admitted  to  a  furnace  through  the  fuel  bed  and  at 

items  on  folders  accompanying  bills,  as  cartoons,  and  on  the  no  other  place. 

receipted  cards,  as  for  example.  Omaha  never  lets  the  public  2.     Keep  boiler  tubes  free  from  soot  and  scale   both  inside 

forget  the  saving  resulting  in  the  municipal  ownership  and  and  outside.     Special  attention  should  be  given  to  the  reg- 

operation  of  that  plant,  for  the  same  rate  charged  under  prl-  „ijjr  cleaning  of  flues  and  tubes 

vate  ownership  is  still  printed  on  the  cards,  and  in  red  ink  or-           -j          n          ,  t  .j            ,.     ,         . 

Is   printed   the   reduction   in   cost  of   water  under  municipal  ,.^.    ^^^^P /'"e  ^"^  T  }'t^^  ''^"  '""^v  ^'""^  ''v^''  ^* 

ownership  clinkers;  these  retard  the  draft,  cut  down  the  available  grate 

surface  and  cause  a  waste  of  fuel. 

Advertising    Pure    Water.— The   most   common    ailment   of  4.     Keep  ash  pits  cleaned  out  at  all  times-   if  they  are  full 

waterworks    plants   is   that   produced    by    permitting    impure  of  ashes,  not  only  is  the  draft  retarded,  but  also  the  grate 

water  to  go  into  the  mains.    Pure  water  Is  an  asset  that  no  i,ars  are  burned  out  more  quickly 

city  can  afford  to  be  without.    If  your  city  does  not  have  pure  5.     Experiment   to    determine  "the    draft   required    to   burn 

water  you   are   without   the  essential   qualifications   of  ever  the  fuel  to  the  best  advantage. 

making  the  plant  a  success.  6.     Fire  little  and   often   rather  than  a  large  amount   less 

After  a  pure  water  supply  is  established  the  publicity  re-  frequently.     By  such  firing  it  is  easier  to  prevent  holes  from 

garding  its  purity  should  always  be  kept  before  the  public.  forming  in  the  fire  and  better  fuel  economy  results.     Holes 

The  American  Public  Health  Service  has  fixed  a  high  stand-  appearing   in  the   fuel   bed   should   be   immediately   filled   up 

ard  and   when  a  water  plant  meets  their  requirements  and  with  fresh  coal. 

sells  water  for  train  service  this  fact  should  be  made  known.  7.     Do   not   fire   large   lumps     of    coal.     These    should    be 

Photographic  bacteria  plates  illustrating  the  difference  be-  broken  up  to  the  size  of  a  man's  fist  before  firing.     Air  holes 

tween   the   raw   water  and   purified   water,  as   shown   in   the  form  around  a   large  lump,  and  it  is  also  harder  to  spread 

the  illustration,  are  always  convincing  and  interesting  to  the  an  even  fire  with  large  lumps  than  with  smaller  pieces, 

public.  8.     Use  the  poker  or  slice  bar  as  little  as  possible  to  mlni- 

.Milk  companies  of  many  cities  have  recently  inaugurated  nii^e  carrying  unburned  coal  down  into  the  ash  pit. 

advertising   campaigns    to   popularize   milk,   giving   cartoons  9-    Watch  the  ashes  after  cleanout  periods  to  determine 

showing  beautiful   and  healthful   children,   attributing  every-  whether  all  the  coal  is  being  consumed  as  w^ell  as  it  can  be. 

thing  to  pure  milk.    Their  statistics  are  convincing.    The  U.  A  simple  test  for  determining  the  presence  of  unburned  fuel 

S.  Department  of  Agriculture  popularize  by   cuts,   drawings,  in  ashes  is  to  pour  water  over  them:   the  ashes  will  be  red 

pamphlets,  and  photographs,  before  farmers,  the  need  of  pure  aid  all  unburned  coal  or  coke  will  show  itself  immediately, 

seeds.     Pure    water   has    more   good    sound    arguments    as   a  10.     Use  the  damper  as  much   as   possible  to  control   the 

basis    for   advertising    and    popularizing    it    than    any    other  fire  and  the  steam  pressure. 

commodity.  11-    Keep  the   hand-fired   grates  or  automatic   stokers   In 
Increased  Cost  of  Waterworks  Materials  and  Water  Rates.  '"^P^'''  ^^  '^^  ""^es.     Be  sure  the  great  bars  are  not  warped 
—At  the  Tulsa  meeting  of  this  association,  nearlv  three  years  '^"'^  twisted  out  of  shape,  allowing  coal  to  fall  through  into 
ago,  mv  sanitv  was  somewhat  questioned  when   I   predicted"  ^'^^  ^^^  P'^'     ^^  s"''^  ''^^  ^""O^ts  around  stokers  are  not  allow- 
greatly    increased    prices    in    all    water   works    materials    as  '°^  excess  air  to  go  into  the  furnace  over  the  fire. 
soon  as  the  Oovernment  removed  the  wartime  restrictions,  ^2.     Use  draft  gages  on  boilers.    Determine  the  draft  which 
and  we  have  in  the  last  five  years  experienced  increases  even  ^'^^^  ^'^^  hottest  fire  and  maintain  it  at  all  times. 
greater   than   then   predicted.  ^^-     Keep  no  more  boilers  on  hot  banks  than  are  absolutely 
™.      -  ,,      .                   .              .  .                 ...            .            ,  necessary  to  carry  the  load  during  a  peak.     Be  sure  that  the 

The  following  percentages  of  increase  in  the  waterworks  ,„.,  .            v     i     1  •     »t,            .     «   •     . 

™o».,-i„i          1  1   V.       !      1     •     J  .          c             •                     ...  boilers  are  banked  in  the  most  efficient  manner, 

materials  and  labor  is  derived  from  figures  from  more  than  ■, ,      rj-         »i.       *          11        i,     .  ..1        1     »  j 

100  water  works  officials  in  .^6  states:  .    ^^-     Keep  the  steam  leaks  about  the  plant  down  to  a  min- 

^           ^  imum  and  p:ivp  special  attention  to  see  that  all  small  valves, 
Psr  C6nt 

Cast  Iron  pipe  increase 245     '  drips,  drains  and  traps  are  tight  and  not  leaking  live  steam. 

Special  castings  Increas? 191  15.     Make   sure   that   the   most   is   got   out   of   the   exhaust 

ijeaa  increase   8f^  ^            „                                 ,           ...      .            _ 

Meters    Ci-in.)    Increase 37  steam   from    pumps   and   auxiliaries.      See   that   the   overflow 

C^Mncreas4^  Increase 107  valve  on  feed-water  heaters  is  not  leaking  and  wasting  hot 

Average   Increase   In  superintendents'   salaries...!.!     .37  water. 

Average  Increase  In  other  employees'  salaries r,1  16.     Keep   the   boilers   in   fit   condition    by   thorough   clean- 

The  alarming  feature  of  the  investigation  shows  that  79  ing  and  repairing.    A  boiler  should  never  be  put  back  on  a 

per  cent  of  the  100  cities  have  received  no  raise  of  rates,  yet  load   after  having  been  taken   down  for  cleaning  or  repairs 

practically  all  of  the  cities  are  in  urgent  need  of  an  increase.  until  it  has  been   thoroughly  inspected  and  all  defects  have 

Of  the  21  per  cent  of  the  cities  securing  a  raise  of  rates,  the  been   remedied.     Irregularities  noticed   in   any   boiler  during 

average  increase  has  been  49  per  cent.  the  time  It  is  on  the  load  should  be  noted  in  the  log  in  order 

The  one  fact  preventing  a  uniform  raise  of  rates  to  meet  *"  ^^  ^"""^  '^^'at  they  are  taken  care  of  when  the  boiler  comes 

the  corresponding  increase  in  other  commodities  is  the  lack  down  for  cleaning  or  repairs. 

of  knowledge  that  the  public  possesses  regarding  the  needs  ■'■^-     ^  plant  should  at  all  times  be  clean.     A  dirty  and  ill- 

of  the  plant,  its  true  condition.  Its  value  in  dollars  aa  a  basis  '^^P*   P'ant   is   virtually   always   an   inefficient   one.     A   clean 

of  rates  and  as  an  asset  to  the  community,  which  facts  ought  P'ant  not  only  indicates  that  the  plant  is  being  cared  for  but 

to  be  clearly  set  forth  before  the  public  and  kept  constantly  ^^'"^^  ^he  man  in  charge  is  trying  to  run  the  plant  efficiently, 

before  the  public.     If  comparisons  were  made  for  use  of  the 

individual  in  the  costs  of  all  ordinarv  commodities    it  would  r.   •■■            ,      r.             •           ^  .»        .        .       .     ^, 

Ka.  tr.,,^A  ♦>,„.  ^.o.^,    „i.i,„     1,  .1,        "    .         '"u'l-ies.  iL  wuuiu  Spillways  for  Reservoirs  and  Cana  s.— A  valuable  summary 

be  found  that  water,  although  the  most  essential  of  all  com-  .       •  x-       j   .               !i.            .                    ,           ,           ,     . 

™~n.i»=    lo  »>.«  !«„.«„,  i„  „„  »                    cnocuimi  ui  du  Lom  ^j  existing  data  on  spillways  for  reservoirs  and  cana  s  is  em- 

modlties.  Is  the  lowest  in  cost.  ...    ,   .     „  .,  .>     i.t      001     .         j             ^.     ^     .,      .,    „    t^ 

bodied  in  Bulletin  No.  831.  issued  recently  by  the  U.  S.  De- 

If  you   will   compare  your  meat  bill,  bread   bill,   fuel   bill.  partment    of   Agriculture.     A    review    and    discussion   of   the 

picture  show  bills,  or  cigar  bill  with  your  water  bill  you  will  various  types  with  numerous  illustrations  and  diagrams  also 

find  water  the  lowest  of  all.  are    included.     Special    emphasis    Is   given   to    the   design  of 

Water  needs   popularizing  both   for  the   sake   of  our  own  siphon   spillways  which  includes  a  summary  of  this  type  of 

health  and  happiness  and  for  the  future  success  of  the  water-  structure  as  built  in  this  country  and  abroad.     A.  T.  Mltchel- 

works  business.  gon.  Senior  Irrigation  Engineer,  is  the  author. 

(80) 


Eit()inrfni!i/  inid  Ctnitractiitg  fur  October  13,  JH,'o. 


365 


Relation  Between  Office  Methods, 

Regulations,  and  the  Water 

Consumer 

Water  consumers,  as  a  class,  are  pt-acrful.  law  itbidmi;. 
and  willing  enough  to  comply  with  tb>>  rulos  of  the  water 
department;  but  there  is  always  in  every  cuiniininiiy  a.  cer 
tain  small  percentage  who  keep  the  water  works  ofllrluls  on 
the  jump,  and  because  ot  whom  It  becomes  ni-<eKiiary  to 
bind  all  consumers  to  a  contract  and  to  reguluilonw  which 
are  as  near  tight  as  it  is  possible  to  make  them.  In  a  pap«r 
presented  Sept.  9  at  the  Syth  annual  convention  ot  the  New 
England  Waterworks  Association.  .Mr.  Kcevea  J.  Nt<w»ou. 
Commissioner  of  Water  Supply,  Lynn.  .Mass.,  elves  an  In- 
teresting resume  of  the  practice  in  his  city.  .\n  abstract  of 
the  paper  follows: 

Contract  Stipulations  for  New  Consumen.^The  new  con- 
■  r,  when  he  applies  for  water  in  Lynn,  is  presented  with 
-ird  form  of  contract  which  he  is  required  to  sign.  This 
contract  contains  these  stipulations: 

In  consideration  of  the  supplying  of  snUl  water  huUI  owner 
hereliy  agrees  to  pay  for  the  samo  In  accordance  wlll\  nu.h  «!••• 
•J  are  from  time  to  time  e^tabll.'hed.  nnd  this  oKreami-nt  i<>  pay 
■hall  rt-main  In  force  and  be  binding  upon  him  »o  loni;  :iii  the  city 
of  Lynn  thall  continue  to  supply  water  to  the  si«ld  premlx-v. 
■-•  "s  he  !ihull  have  notllled  the  said  city  In  writlni:  that  he  m. 
•  r  desires  the  water  service  and  shall  havo  stiiit-d  In  said 
»)  the  name  of  the  new  consumer.  He  atm-es  to  be  bound 
by  the  rules  and  regulations  of  the  Water  DeparliiK'ni  nnd  all 
iub9e<)uent  changes  therein  and  to  pay  all  charges  for  exrras 
piping  or  special  construction  as  prescribed  In  these  rules  and 
n^Kulatlons.  It  la  understood  and  aereed  that  the  city  of  Lynn 
does  not  guarantee  to  furnish  constant  pressure  nor  uninterrupted 
•er\ice. 

If  a  new  owner  of  property  falls  to  make  application  for 
water  he  receives  in  due  course  of  time  a  notice  of  the  fol- 
low tenure: 

it  has  l)ecn  reiwrted  to  this  department  that  you  are  the 
owner  of  the  property  at  blank  street.  If  such  Is  the  ca»«-.  this 
b  to  notify  you  that  under  the  reRUlatlona  of  this  department, 
you.  as  the  new  owner  of  this  property,  have  no  rlnht  to  the  use 
of  water  service  unless  you  have  made  a  written  .ippllcallon  for 
wat->r  on  the  prescribed  form  in  this  olHce.  Vou  are  n-quested 
to  call  at  the  watar  oOlce.  city  hall,  within  one  week  and  make 
such  application. 

Failure  to  comply  with  this  request  Is  followed  up  promptly 
by  shutting  off  the  water. 

It  is  necessary  to  have  a  contract  with  the  current  owner 
of  all  piroperty,  and  to  prevent  the  use  of  an  excessive  num- 
ber of  contract  cards,  each  one  is  provided  on  the  back  with 
space  for  six  transfers  of  property.  The  new  owner  signs 
this  statement: 

In  consideration  of  th>-  continuation  of  service,  I  hereby  uKree 
to  he  bound  by  the  provi.xion.-'  of  the  contract  on  the  reverse  ^llle 
of  this  card,  from  blank  d.it.-  a.-*  thoui;h  I  were.  In  fact,  the  orlg- 
ln.il  applicant. 

Regulations  for  Unusual  Conditlons.^All  appllicants  for 
water  do  not  submit  just  the  simple  request  for  a  single  serv- 
ice, but  occasionally  an  unusual  and  out  of  the  ordinary  use 
for  water  is  contemplated,  or  a  building  Is  so  long  that  the 
consumer  desires  the  city  to  go  to  the  expense  of  putting  in 
two  services  instead  of  his  putting  long  feeder  lines  in  the 
basement.  Such  conditions  are  covered  In  the  regulations 
by  the  following: 

Owners  of  property  d.-sirlng  any  unusual  construction,  altera- 
tions or  attachni.nl.s  .•. .nn.-ct -d  with  the  water  supply  mu.it  »ul>- 
mlt  plans  and  .specifications  for  the  same  to  the  commissioner 
for  his  Inrpection  .ind  ai^i-mval  or  disapproval,  and  his  determina- 
tion as  to  whether  the  sjime  are  permissible,  and  the  terms  and 
conditions  under  which  their  use  will  be  allowed. 

.\ny  consumer  requiring,  because  of  special  conditions  In  con- 
nection w-ith  his  use  of  water,  a  service  pipe  between  the  main 
and  Ui^  street  line  which  Is  larjer  than  one  ordinarily  n"  '-ded  to 
furnish  the  total  amount  of  water  w-hlch  he  u.v-s.  shall  Iw  charged 
the  cost  in  excess  of  such  a  ser\*lce  pipe  as  Is  onJln'trlly  fur- 
nished, both  upon  the  original  installation  or  a  replacement 
thereof. 

Except  by  special  consent  of  the  commissioner.  Init  one  sen-Ice 
connection  will  b«  made  for  the  same  premise-",  and  where  stand- 
by or  emergency  services  are  Installed  the  same  shall  t>e  metered 
and  the  entire  expense  of  Installation  and  maintenance  of  both 
service  pipe  and  meter  shall  be  at  the  expense  of  the  consumer. 

The  consumer  who  owns  a  camp  to  be  occupied  only  a  P»"* 
of  the  year,  or  the  lunch  cart  owner  who  wants  a  well  paved 


litreel  torn  up  to  give  him  water  and  who  may  be  out  of 
buaineas  In  six  months,  are  cared  fur  by  this  regulation: 

tJerVK^«  for  otiicr  than  pcnnanrnl  atnicturr*,  or  whK-li  are 
u*cd  only  a  iwrl  uf  the  year  will  t>c<  put  In  at  the  ex|>ena«  of  Ibo 
run'Mimer.  (be  ci>*t  to  tv  refunded  If  the  ^orvlce  rvinaln»  Ih  coa- 
tlnuoua  Brrvlce  lor  live   >rart> 

Two  other  types  of  consumers,  the  one  who  wants  a  serr- 
Icf  in  a  hurry.  Irresp^-ctlve  of  physical  cuudltions.  and  the 
other  who  wants  something  o(b«r  than  the  standard  servlc« 
In  order  to  get  out  o(  It  cheaply,  are  mnt  by  these  regula- 
lions: 

When  p«rtnliMilon  to  open  a  permanently  paved  «r««t  I*  r»- 
fu9-d  by  the  eommlaalon  un  ways  and  drainage,  or  for  any 
pli>Hlcal  iea»on  It  I*  lmpoa«lt>le  to  open  a  atreei  and  llie  applicant 
rcquenia  that  water  be  rumiohrd  temporarily  from  an  adjacent 
aervlce,  (hp  aame  may  be  done  If  considered  precilcable  by  the 
eoiiimluioi.er  of  water  aupply.  but  entirely  at  the  expense  of 
the  consumer. 

.\o  new  service  or  main  extonxlons  will  tw  granted  during 
l>ecemt>er.  January  and  February,  except  In  such  caaca  aa  the 
cunimlMloner  of  water  supply  shall  de«<n  emercenclea. 

Service  pipes  atiall  not  t>e  placed  In  the  same  trench  with  sewer. 
B»»  or  elcctrlo  ccnnecllons  except  under  spei-lal  i-ondllion*  and 
with  the  approval  of  the  cominluloner  of  water  supply 

.Many  people  apply  for  water  when  they  are  beyond  the 
end  of  the  main  or  are  on  a  new  street.  Two  methods  are 
provided  for  such  cases,  one  for  the  consumer  who  wants 
real  service,  and  the  other  for  the  one  who  wants  to  get  off 
easily. 

Bxtenalon  of  mains  (except  aa  herelnnfter  noted)  atiall  only 
be  made  after  petition  by  the  real  e>tale  uwnem  or  their  aulhor- 
lieil  usents.  along  the  line  propoMxl.  .ind  ui>on  their  entering  Into 
nn  uKreenirnt.  which  shall  oasure  an  annual  rrveue  to  the  depart- 
ment a-^iual  to  10  per  cent  of  the  cost  of  laying  not  exceeding  a 
«-ln.  pipe  dating  from  the  time  the  water  U  turned  Into  the 
same   (or  pubhc   use. 

When  no  main  pipe  la  opposite  the  applicant's  premlaes.  the 
dep.irtment  will  lay  at  Its  expense.  :S  ft.  of  service  pipe  from 
the  nenr-«t  main,  but  not  t>eyond  the  street  line  at  the  front  of 
the  premises.  The  remainder.  If  any.  must  t>e  laid  at  the  appli- 
cant's  4  xpcnse. 

Conditions  Regarding  Service  Pipe.— The  contract  which 
the  consumer  executes  covers  not  only  the  supplying  of 
water,  but  a  service  pipe  and  a  meter  Installation.  The 
charge  for  a  service  pipe  Is  In  accordance  with  the  follow- 
ing; 

All  service  Dipes  and  street  Iwxes  will  tie  supplied  and  put 
In  by  the  water  department  and  will  t>e  Inid  from  the  street  n\aln 
throJKh    the    cellar   wall    or    front    of    bulldlns.     Her\  will 

be    liilU    to    the    street    line    without    charice.    excel'  -dee 

work  or  blasting  work,   or  dlinilni;   frosen   irround    I  .    In 

which  cases  the  applicant  must  i>reiuire  the  lren<-h  '  '  ;iary 

depth  required   to  Insure  protection   against   freealnt.  julp- 

ment  and  latwr  are  available  such  work  may.  at  the  discretion  of 
the  commissioner  of  water  supply,  l>e  done  by  the  water  depart- 
ment at  the  expense  of  the  consumer. 

All  pipes  laid  beyond  the  street  line  shal  Ibe  charged  to  the 
consumer,  whether  on  a  new  Installation  or  replacement,  and 
waUr  will  be  shut  off  for  non-|>ayment  of  pipe  lulls  under  the  same 
procedure  as  for  non-(iayment  of  water  bills. 

The  consumer  who  may  have  two  or  more  house*  on  a  aerr- 
Ice  or  sprinklers  on  his  lawn  and  who  would  prefer  to  sate 
the  difference  between  the  cost  of  work  done  by  the  city 
and  by  plumbers  Is  taken  care  of  by  this  proTislon: 

The  ilei.-irlment  ahnll  fumlah  nn  material  for  use  on  private 
prenilaea.    nor  d  ■  '  "  ■    work   di- 

rectly connecteil  ly  at   the 

expense   of  the   ■■■.i-jn.. 

The  man  who  feels  that  he  Is  better  able  to  Judge  whether 
a  service  pipe  .ilred  or  renewed  than  (ho  Water 

Department  1;^  th  the   following: 

All  service    plp<J    lji.twi.iii    •  wall 

may   be   repaired  or  relald   by  i    It 

n  ^c-*sary  for  the  protection  of  tn.  •■ui.[ii>  "r  uie  ;ci\ini:  <■(  witls- 
factory  watei  service,  and  the  co*>t  of  the  same  charged  to  the 
consumer. 

Control  of  Metera  by  Water  Department.  -It  was  recog- 
nized by  "^  ■  -:■  r  that  It  Is  very  essential  for  the  depart- 
ment to  !  'ele  conlml  of  the  meters,  but  with  5,000 

..  '   •'      '    -      (iiat  they  will  be  metered 

I  le  to  contrive  some  means 

...II  I. .1  »iiri.  .i  imvlng  to  furnish  th««  capital 
f  tlon  of  so  many  meters.     The  following  pari- 

gr.ii'ii-!  iri.iii  ilie  regulations  show  how  the  proposition  is 
bandied. 
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All  users  of  wat?r  through  metered  services  shall  pay  the  cost 
of  a  prope-  sized  meter  installation  and  thereafter  the  maintenance 
of  the  same  shall  be  by  the  water  deparUnent.  which  shall  in- 
clude all  ordinarj-  repairs  and  replacements.  All  repairs  of  In- 
juries to  meters  from  freezing,  hot  water,  or  extenal  causes,  shall 
be  charged  to  the  consumer.  Charges  for  a  new  meter  installation 
will,  at  the  discretion  of  the  commissioner  of  water  supply,  if 
requested  by  the  consumer,  bo  levied  in  equal  parts,  due  and 
payable  with  each  of  the  llrst  four  quarterly  water  bills,  and  all 
such  charger  when  paid  shall  be  retained  by  the  water  depart- 
ment and  credited  to  such  meter  Installation,  and  in  the  event 
of  failure  to  make  payment  of  such  charges  when  due.  the  water 
department  shall  h.we  the  right  to  shut  off  the  water  under  the 
same  procedure  as  for  other  water  department  charges. 

The  proper  size  of  meter  required  for  any  given  ser\lce  shall 
be  determmed  by  the  water  department,  which  shall  in  all  cases 
fur.nish  the  meter  to  be  used,  the  same  to  be  such  type  and  make 
as  -^ald  water  department  shall  deem  proper. 

Ml  meters  shall  be  set  by  an  employe  of  the  water  department, 
and  shall  not  he  moved  or  disturl>ed  except  by  the  same. 

The  department  shall  have  the  right  to  remove,  repair,  or 
replace  an\-  meter  at  any  time  it  sees  fit.  All  meter  installations 
on  services  which  cannot  be  shut  oft  for  meter  repairs  shall  be 
equipped  with  a  by-pass  at  the  expense  of  the  consumer. 

If.  in  the  opinion  of  the  commissioner,  a  meter  does  not  fit 
the  conditions  of  the  service  installation,  the  department  shall 
have  tho  right  to  change  such  meter  and  charge  or  refund  the 
difference  ir.  value  of  the  meters  exchanged. 

Under  this  method  of  maintenance  of  meters  by  the  city, 
we  meet  with  consumers  who,  due  to  the  rate  at  which  they 
use  water,  desire  a  very  large  meter,  and  others  who  have 
stumbled  onto  the  brilliant  idea  of  charsing  their  tenants 
directly  tor  water.  We  are  prepared  for  them  with  the  fol- 
lowing: 

Any  consumer  requiring,  because  of  special  conditions  in  con- 
nection with  his  use  of  water,  a  meter  which  Is  larger  than  one 
ordinarily  needed  to  register  the  total  amount  of  water  which  he 
uses,  or  which  is  of  special  material  or  type  ©t  construction,  shall 
be  charged  the  cost  of  the  same  and  the  upkeep  of  such  meter  shall 
be  at  his  expense. 

Where  the  supply  of  water  tlirough  a  service  is  covered  by  a 
single  meter  the  department  will  read  and  maintain  but  this  one 
meter.  U'  additional  or  auxiliary  meters  arc  wanted  for  showing 
subdivisions  of  such  supply,  they  may  be  furnished  and  installed 
by  the  department,  at  the  expense  of  the  consumer,  who  must 
a.ssumc  all  responsibility  of  reading  and  maintaining  the  same. 

Opening  and  Handling  Water  Accounts.— After  the  con- 
sumer has  had  explained  to  him  the  particular  regulations 
which  fit  his  individual  case  and  has  signed  the  contract 
form,  the  usual  orders  are  sent  from  the  offlce  for  the  service 
pipe  and  meter  installations,  and  an  account  is  opened  on  a 
card  form  which  is  filed  alphabetically  in  the  proper  district. 
No  new  accounts  are  opened  except  for  metered  water. 
The  5,500  fixture  accounts  are  hold-overs,  and  are  gradually 
being  done  away  with.  The  houses  on  fixture  rates  are  in- 
spected and  billed  twice  yearly.  The  metered  consumers  re- 
ceive bills  quarterly,  but  as  a  matter  of  service  all  meters 
are  read  monthly,  and  any  excessive  flow  of  water  is  called 
to  the  consumer's  attention,  that  he  may  put  a  stop  to  it  at  the 
end  of  the  first  month.  It  is  illustrative  of  the  peculiar  quirks 
of  human  nature,  that  sometimes  consumers  ask  for  a  reduc- 
tion on  a  water  bill  because  we  failed,  on  our  monthly  round 
of  readings,  to  get  into  their  locked  up  premises  and  the 
leak  went  on  for  two  or  three  months.  Such  people  are 
taken  care  of  by  this  paragraph: 

The  department  will  endeavor  to  notify  con.sumers  of  ex- 
cessive usr-  of  water  by  the  monthly  reading  of  meters,  but  fail- 
ure to  send  such  notification  or  inability  to  read  the  meter  from 
any  cause  shall  form  no  basis  for  allowance  on  a  large  quarterly 
w.iter  bill. 

It  Is  interesting  to  note  that  it  costs  as  much  in  a  year  to 
make  11,000  inspections  in  houses  on  fixture  rates  as  it  does 
to  make   90.000  meter  readings. 

One  meter  bill  and  one  fixture  bill  only  is  presented  to  a 
consumer  owning  several  pieces  of  property  in  one  district, 
the  detail  being  shown  on  the  back  of  the  water  bill.  All 
bills  are  made  up  in  the  -water  office  and  are  sent  together 
with  the  committment  sheets  to  the  collector,  from  whose 
offlce  they  are  mailed  to  the  consumers.  At  the  end  of  15 
days.  5  per  cent  is  added  to  all  unpaid  bills  and  at  the  ex- 
piration of  30  days  the  water  is  shut  off.  Forty-eight  hours 
prior  to  the  shutting  off,  a  notice  is  mailed  from  the  collec- 
tor^ office  as  a  final  warning. 

That  most  troublesome  class  of  consumers,  those  who  are 
always  looking  for  a  chance  to  collect  something  from  the 
city,  are  pretty  well  fortified  against  in  the  regulations  by 


paragraphs  which  set  forth  that  the  city  does  not  guarantee 
constant  pressure  nor  uninterrupted  service,  and  thai  it  will 
not  be  responsible  for  any  damages  resulting  from  interrup- 
tion of  service,  collapsing  of  hot  water  tanks,  shutting  off 
without  notice,  dirty  water,  nor  for  conditions  in  consumers' 
pipes  which  cause  trouble  coincident  with  or  following  work 
done  by  the  city  on  its  pipes. 

Were  the  public  educated  to  understand  that  their  water-  ; 
works  system  is  an  institution  which  strives  to  give  as  much  1 
service  as  possible  for  the  money  which  the  public  expends, 
there  would  be  less  and  less  need  tor  rules  and  regulations, 
and  it  is  to  that  end  that  we  must  all  work.  It  is  a  hard  prop- 
osition, however,  especially  in  communities  made  up  as  Lynn 
is,  of  a  large  proportion  of  foreign-born  people.  A  great 
many  of  these  people  seem  very  apt  in  learning  how  to  beat 
the  water  department  out  of  money,  but  very  slow  in  get- 
ting a  viewpoint  which  will  cause  them  not  to  want  to  do 
such  a  thing,  to  realize  that  it  is  their  own  business  that 
they  are  trying  to  cheat. 

Much  has  been  said  about  education  of  the  public,  and  no 
one  is  a  stronger  believer  in  that  than  the  writer,  but  cer- 
tainly up  to  date,  as  a  substitute  for  penalties  and  charges, 
it  fails  in  a  city  like  Lynn.  Before  using  a  5  pf^r  cent  penalty 
on  unpaid  bills,  there  existed  a  chronic  group  of  delinquents 
to  w-hom  the  20  ct.  summons  was  a  joke,  and  offers  to  test 
meters  free  to  show  our  faith  in  their  accuracy  were  met  by 
a  deluge  of  requests  from  consumers  who  in  some  cases  had 
received   bills   less  than   a  dollar  above  the  average. 

While  many  of  the  methods  described  above  are  stringent, 
it  must  not  be  forgotten  that  to  the  good  fortune  of  water- 
works officials  the  vast  majority  of  w-ater  consumers  scarcely  - 
need  to  know  that  there  is  such  a  thing  as  rules  and  regula-  ■ 


tions. 


Co-Ordination  of  Activities  of  State  Health 
Engineers 

At  a  conference  this  spring  of  state  and  territorial  health 
officers  with  the  U.  S.  Public  Health  Service  at  Washington, 
D.  C,  sanitary  engineers  from  23  states  were  in  attendance, 
or  from  more  than  half  of  the  42  states  represented.  Besides 
attending  the  general  conference,  the  sanitary  engineers  met 
in  a  separate  section,  together  with  representatives  of  the 
Public  Health  Service.  After  reviewing  briefly  the  proceed- 
•  ings  at  the  section  meeting.  Public  Health  Report  (U.  S. 
Public  Health  Service,  Washington,  D.  C).  for  June  4,  1920,  ■ 
says:  ' 

The  topic,  bow-ever,  of  greatest  interest  and  concern  to 
every  one  of  the  group  of  state  engineers  was  the  means 
for  co-ordinating  the  engineering  activities  of  the  various 
states.  The  need  for  standardization  of  policies  and  exchange 
of  experience  among  the  sanitary  engineers  in  ofl[icial  admin- 
istrative positions  was  considered  of  paramount  importance 
for  increasing  the  efficiency  of  work  in  this  field.  It  was 
the  opinion  of  the  state  engineers  that  very  much  toward  the 
co-ordination  and  standardization  of  the  activities  of  state 
sanitary  engineering  divisions  could  be  effected  and  properly 
accomplished  by  the  U.  S.  Piiblic  Health  Service.  The  specific 
request  was  made  to  the  chief  of  the  division  of  domestic 
quarantine  for  the  full-time  detail  of  an  engineer  to  collect, 
analyze,  and  report  to  all  state  engineering  divisions,  data 
on  the  prevailing  and  proposed  activities  in  this  field.  For 
this  same  purpose  permanent  standing  committees  were 
appointed   as  follows: 

Water  Supply  (including  laboratory  procedure),  W.  H.  Dit- 
toe.  Chairman. 

Sewage  and  Stream  Pollution,  V.  M.  Ehlers.  Chairman. 

Laws,  Organization,  Policy  and  Procedure  of  State  Sanitary 
Engineering  Divisions,  H.  A.  Whittaker,  Chairman. 

Milk  Problems,  Theodore  Horton.  Chairman. 

Mosquito  Control,  R.     Messer,  Chairman. 

Swimming  Pool   Sanitation,  S.  De.   M.  Gage,  Chairman. 


Cities  Change  from  Commission  Plan  to  City  Manager- 
According  to  such  information  as  is  available  some  17  cities 
formerly  operating  under  the  straight  commission  form  of 
government  have  changed  to  the  city  manager  plan.  Among 
these  cities  are  Amerillo,  Tex.;  Colorado  Springs.  Durango, 
and  Montrose,  Colo.:  Wichita,  Kans.:  Rome.  C.a.;  McAlester, 
and  Muskogee,  Okla.:  Tallahassee.  Fla.;  Sturgis,  Mich.,  and 
Morehead  City,  N.  C.  The  changes  by  ordinance  are:  Al- 
toona.  Pa.;  Eaton  Rapids,  Mich.:  Weatherford,  Okla.:  Water- 
vleit,  N.  Y.,  and  Anoka  and  Morris,  Minn. 
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Use  of  Motor  Vehicks  by  \\  ater 
Department 

Some  35  automobiks  luiil  moior  trutkv  are  used  hy  the 
water  dlstributiou  department  of  the  waterworks  of  Hostun, 
Mass.  Experiences  with  these  vdiicles  were  deriirlh.-d  by 
Mr.  George  H.  Finneran.  Superintendent  of  Water  SiTvlce. 
in  a  paper  presented  Sept.  10  at  the  3ytli  annual  ronv.-ntlon 
of  the  New  England  Waterworks  Assoiialion,  from  which 
the  notes  following  are  taken. 

The  motor  vehicles  are  mostly  Kord  runabouts  for  pasnen- 
;    transportation   and    Ford    1-ton   trucks   for  maleriul     The 
iparlnient   is   not  entirely   motorized   as   there   remains   pro- 
visions to  be  made  for  heavy  hauling — 3  to  j  lous  now  cared 
for  by  horses — and  there  are  some  kinds  of  work  like  patch 
paving,   for  instance,  where  a   horse  and    wagon   Is   more  eco- 
nomical.    It   has   been   found    that   the   best    results   from    the 
automobile  were  obtained  by  keeping  It  moving  as  much  as 
possible.     To  reduce  stopovers  to  a  minimum,   it   is  desirable 
to  prepare  the  route  ahead  of  time,  or  If  that  is  not  possible 
the  driver  calls  up  headquarters  upon  the  completion  of  each 
job  and   receives   directions   for  the   next   move,   which   very 
often  may  be  conveniently  near  the  loiation  of  the  auto  and 
IS  save  doubling  back  to  the  spot  after  arriving  at   head- 
..irters. 

In  the  "off  and  on"  work,  which  consists  largely  of  shut- 
ting off  services  to  permit  private  plumbers  to  make  repairs 
and  afterward  turning  on,  this  method  of  telephoning  lo  head- 
quarters is  almost  indispensable.  It  is  a  requirement  In  the 
emergency  service  and  is  found  of  much  advantage  other- 
wise. 

The  great  trouble  with  automobiles  as  with  other  branches 
of  the  work,  is  the  personal  factor.  It  is  found  that  many 
men  who  drive  cars  do  not  understand  the  principle  of  the 
gasoline  engine.  They  do  not  know  the  "why"  of  this  or 
that  part.  They  are  not  sensitive  to  the  little  warnings 
which  the  machine  gives  out  preceding  its  eventual  break- 
down. They  are  not  sympathetic  towards  Its  eccentricities. 
They  simply  start  the  car.  steer  clear  of  obstacles,  go  as  fast 
as  they  can.  and  stop  in  as  short  a  length  as  possible.  Thus 
will  they  continue  until  something  occurs  to  prevent  the  car 
from  working  properly  and  then  there  is  a  job  for  the  re- 
pairers. They  take  the  car  you  give  them  in  place  of  the 
disabled  one  and  repeat  the  operation.  We  try,  of  course,  to 
show  them  the  trouble  and  explain  the  cause,  but  somehow 
history  repeats  itself. 

We  find  it  necessary  to  pay  strict  attention  to  the  oiling 
and  proper  Inflation  of  the  tires.  Partial  deflation  of  tires 
shortens  their  life  considerably.  We  have  a  night  man 
wliose  duty  it  is  to  inspect  each  car  in  the  garage.  If  he 
finds  any  serious  trouble  or  defect  he  places  a  tag  on  the 
car  forbidding  its  use  the  next  day  and  reports  the  trouble 
in  the  morning  to  the  auto  repairers.  He  puts  oil  into  the 
crank  case,  attends  to  any  flat,  down  or  partially  flat  tlren. 
fills  the  gasoline  tank,  turns  the  grease  cups,  cleans  and 
polishes  some  of  the  cars,  puts  water  in  the  radiators,  etc. 
In  the  morning  one  of  the  repairers  arrives  before  R  o'clock 
and  starts  up  some  of  the  obstinate  cars  of  which  there  are 
always  a  few.  The  idea  is  to  have  the  car  ready  for  imme- 
diate use  when  the  day's  work  begins. 

Many  of  the  cars  are  driven  by  the  men  who  use  them. 
For  instance,  the  district  foremen  drive  themselves,  the 
plumbers  and  meter  repairers  likewise:  so  also  the  "off  and 
on"  men,  the  engineers,  and  even  the  division  engineer,  the 
head  of  the  department.  We  try  as  far  as  possible  to  elim- 
inate dead  weight  on  the  cars  In  the  form  of  chauffeurs  who 
only  drive. 

We  keep  the  usual  records  of  oil.  gasoline,  tires,  upkeep, 
etc..  but  while  such  records  are  valuable  and  necessary,  yet 
they  do  not  tell  the  whole  story  when  used  for  comparison 
with  the  mile  as  a  unit.  There  are  miles  and  there  are  miles. 
Some  of  our  cars  are  used  exclusively  in  the  congested  parts 
of  the  city  Some  in  the  suburbs.  A  mile  In  one  section 
means  much  more  than  a  mile  in  the  other.  Stopping  and 
starting  necessary  in  the  downtown  streets,  the  bad  pave- 
ments, in  some  sections,  the  hills  in  other  sections,  all  tend 
to  influence  difTerently  the  wear  and  the  tear  on  the  tires 
and  machinery  and  the  consumption  of  gasoline  and  oil. 
There  are  such  things  as  hard  miles  and  easy  miles.  If  you 
will  notice,  the  tire  manufacturers  are  not  adjusting  on  the 
basis   of   numerical   miles.     They   wIf'     "      ''-^   If  the   tire 


was  on  the  rear  or  the  front  whet-l.  and  they  inspect  It 
closely  to  observe  whether  or  not  the  reported  mileage  was 
uf  ihe  hard,  buck-breuklng.  abusive  kind,  or  of  the  smooth, 
velvety,   park-ruad   brand      li    makes   a  difference 

One  thins  lu  connection  with  the  upkeep  of  aulus  Is  a  cer- 
tainty, and  that  l8.  Ii  pays  to  buy  the  best  tirex.  the  best  lu- 
bricating oil  and  the  best  qualiiy  o(  gasoline  It  pays  to 
wulch  your  curs  closely  and  continually,  repair  thi-m  at  once 
if  there  is  Indication  of  defect  do  not  delay.  Watch  your 
tires  for  under  inllalion.  Conipure  the  recordn  of  the  dlller- 
ent  cars.  iiiukinK  allow uiices  for  the  various  cnndliiuns  under 
which  they  are  used  and  wulch  the  man  who  drivert  thei  cor 
and  discover  If  posHible  his  weaknesses  and  mistaken  and 
correct  Iheiii  in  Ihe  proper  innnuer  .\ulotiiolil|es  cost  a  lot 
of  money  to  keep  In  service  and  they  Khould  he  worked  to 
ihi-  maximum. 


Illinois  Watorw-ay  Contriut   I*rovisi<Mis  for 

Taking  (iare  of  liuri-asfs  in  Labor 

and   Material    Prices 

Provisions  are  made  lu  the  contract  for  the  new  MarMellleH 
l»ck  and  appurtenant  structures  of  the  llllnolM  Waterway, 
bids  for  which  are  now  lielng  asked  by  the  Division  Water- 
wiiys  of  the  Illinois  Dopartmeni  of  Public  Works  and  Iluild 
Ings,  whereby  the  state  will  absorb  SO  per  ceni  of  any  In 
crease  in  scale  of  labor  or  cost  of  materials.  These  pro- 
visions of  the  contract  are  as  follows: 

.WXI  |jilM>r  Si-lirUulr.  Tlu'  sliili-  und  llic  i-oiitnirtor  niu- 
iiiiiHv  until  isiuikI  iin<l  uKrcr  that  th<-  prli-m  iirlii<duli-d  In  (h«  pro- 
IMjutl  for  ih«'  work  te  t>t-  df>nc  ar«  l)juv4-d  upon  u  wac*'  Acalo  for 
labor  IlKtcd  h«r<-ln  an  follows: 

Occupntlon.  Hourly  rn* 

Blai-kumlth    $0.70  to  I 

HUcki'niiili    helper 60  to 

RollermnktT 76  lo 

Boll'-miakt-r    helprr. .     .SO  to 

Braki-man    6I'.4  to 

•'■:irj>'ntir.   Mne jS  to 

i'urpi'nt<T.     rouKh 70  to 

I'arp-nt.  r   holper — .     .80  to 

IVrrli'k.  runner .70  to 

l>lnki-\'     runner 60  to 

Drill    runnrr     60  to 

Klcctrli-lan    80  to 

l-:iectrlclttn  helper 60  to 

Fireman     5S  to 

l^lwr.  Kficclal 58  to 

I jibor    SO  to 


'ipatlon. 

ill    

iiat     hplper. 


1.06 
.71, 
.6E 
.75 
.65 
.6S 
.90 
.65 
.60 
.60 
.65 


Hourly  rate. 

.tO.KO  to  10.66 
.66 
.60 


r>0  to 
56  to 

I"lp<'  niter   70  to      .75 

I'llM-   niter  hol|><-t  .60  to      .65 

Pump  man  .60  to      .66 

KlKKor   ...  .60  to      .66 

St.-el    .•.-tin  .75  to       .80 

To.iMi.ilcr 55  to      .60 

Ti-iini  and  driver 1.00  to    1.10 

iTrufk     driver,     heavy — 127.60     to 

130   week. 
Tru.-k  driver,  lliihl— 126  to  127.50 

wi-«-k. 
Watchman— JlOO  lo  1110  month. 


I-:iehl  hour*  shall  eonsllliilr  ii  .itandnrd  day's  work  for  elRht 
hours'  pay.  Ov»Ttlm»'  In  i-xct-Hh  of  elKht  hourn  shall  be  rated 
.IS  limp  and  one-halt,  and  Sunday*  .-ind  legal  liolldnys  ahull  be 
rii(>>it  Id  double  time, tor  waees  It  Is  furlher  mutually  agreed 
tlmt  in  the  event  ll  tx-comes  deiilrable  lo  Increniie  any  one  or 
more  of  th(  wace  aealeK  above  the  upper  Mmlt  given,  .ind  that 
•llh.T  the  engineer  or  contractor  shall  «o  requeat  Iho  department 
In  wrltlnic.  surh  Increase  shall  l>e  Kranted  under  the  approval  and 
direction   of  the  deparlmenl.    1(   In   ll.i  opinion   Ihey  are  deemed   to 


b<-    jUKt   and    for   the   tx-st    Intereata   of    the    sUit-.     Th- 
absorb  elKhly   per  cent    (SO'Vi   of   Buch    Increaxe   In   sc 
actually  employed,   .-tii'l   will    t-nter   the   ^urns  on   the   n>' 


-III 


inaleii  as  an  Hem 
will  .^b^or!•  th,  rr ' 
a-*  a  (uirt  of  ' 
.H)  alet*  are  lov 
anil  dlr<rlior 
ci'niractoi-  »i 
will  enter  th- 
(III  ni  'roni  th- 
\'XXIl-A. 

the    Ml.-lte    und 

I,.     ,1,.       ,,r,,l-. 
of    , 


it   to  the  contractor.     Th- 

nty  per  cent  (20%)  of  >■•. 

II    the  event  tlmt  any  one  or 

(he  lower  limit  Klven.  with   ' 

rnent    In    wrltln 

-,•  -half   of   the 

"■      monthly    .    ..,,,..,.^ 
itractor. 


1 


;  f.  o.  b.  .Moraelllea.  lU.: 

•or  bbl..  net.  f   o    b.  cara,  Marsrllleo. 

■  ■  riie  and   flne  oKip-cicate.   oil 

■       '    per  net  ton.   f.   o.   b.  cara 
»-.  iKhl"  tnacl.    liy  the  Weatem  Welghlntr 


-ll 


nt    and    '  i    per    cent 

matr-rl.n'    ■  •  t  thnt  any 

niat  -riain  art 
anil  the  com 
lumlahed. 

XXXII-C.     Freight    Hate    Guarantee.     Any    Increaao    In    freight 
•lent  to  the  algntng  of  thl^  contract  ond  which 
price   of   materlola  scheduled    will    be  entirely 
•ate. 
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Instructions   for  Operators  of 
Mechanical  Pressure  Filters* 

By  UOW   R.  GWINN. 
President  and  Manager  Terre  Haute  Water  Co. 

Human  nature  is  very  much  the  sume  in  Indiana  and  Illi- 
nois as  it  is  in  New  York  and  Oregon.  The  tendency  is  to 
move  along  the  line  of  least  resistance — to  do  things  in  the 
easiest  way.  There  are  cases  where  the  easiest  ways  and 
efficiently  are  not  synonymous  terms.  In  operating  water 
plants,  the  author  has  tried  to  find  the  best  way  of  doing 
things,  and  then  to  adopt  them  as  standard  methods,  even  if 
they  are  difficult,  and  holding  to  them  until  better  ways 
have  been  found.  After  methods  have  been  adopted,  it  Is 
discouraging  to  find  later  on  that  they  are  not  being  ob- 
served by  assistants.  On  inquiring  why  certain  methods 
have  been  discontinued,  the  usual  answer  would  be,  "We 
don't  do  it  that  way  any  more."  And  further  inquiry  would 
not  disclose  why  or  when  the  method  was  discontinued. 

The  idea  of  printing  instructions  was  then  tried:  it  has 
worked  very  well.  There  is  an  advantage  in  having  a  par- 
ticular time  to  do  certain  things  such  as  cleaning  the  heater, 
blowing  down  the  boilers,  taking  indicator  cards,  making 
evaporation  tests,  etc. 

The  instructions  are  typewritten  and  are  kept  in  a  loose 
leaf  binder.  Changes  can  be  easily  made  and  additional 
sheets  may  be  readily  added.  No  method  is  so  sacred  but 
what  it  can  be  changed  by  the  manager.  The  employes  are 
encouraged  to  suggest  better  methods  and  when  tried  and 
found  to  be  advantageous,  they  are  substituted  for  old  ones. 
Each  employe  is  supposed  to  read  the  instructions  once  a 
month:  he  may  select  his  own  time  while  on  duty  for  the 
reading.  A  sheet  of  properly  ruled  paper  is  enclosed  in  the 
file  on  which  are  the  list  of  employes  and  each  employe  re- 
cords the  date  when  he  reads  the  instructions. 

The    Terre    Haute    Water   Co.    takes    its    supply   from    the 
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Dally   Half   Hour    Report    Sheet. 

Wabash  River  and  is  a  direct  pumping  plant,  there  being 
no  standpipe  or  elevated  reservoirs  which  could  be  used  if 
pumps  were  not  in  operation.  For  pumping  into  the  distribu- 
tion system,  there  Is  a  10,000,000  gal.  vertical  triple  expan- 
sion and  a  6.000,000  gal.  vertical  compound:  also  smaller 
pumps.  For  delivering  to  the  sedimentation  basin,  there  is 
a  centrifugal  pump  operated  by  a  compound  high  speed  en- 

•Abstract  of  a  paper  presented  Sept.  9  at  the  39th  annual  con- 
vention of  the  New  England  Waterworks  Association, 


gine  connected  with  a  rope  drive.  Steam  is  generated  in 
water  tube  and  fire  tube  boilers  with  hand  firing.  A  vaccum 
pump  for  exhausting  air  from  the  suctions  of  the  principal 
pumps  is  a  part  of  the  equipment.  There  are  22  mechanical 
pressure  filters.  There  is  a  sedimentation  basin  with  sufTi- 
cient  capacity  for  approximately  2  to  !>  hours'  subsidence. 
This  is  only  used  when  the  turbidity  exceeds,  say,  GO  on 
the  Jackson  Turbidimeter,  or  about  ,"),')  per  cent  of  the  time. 
The  turbidity  of  the  river  water  ranges  from  25  to  3,000. 
There  are  S,240  consumers:  97.7  per  cent  of  all  service 
pipes  are  metered,  including  private  fire  lines  for  automatic 
sprinklers. 

At  the  plant,  a  program  clock  is  provided  which  summons 
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Form  for  Fllterman's  Report.  Actual  Size  of  Blank,  llxSVi  li- 
the attendants  every  halt  hour  to  examine  the  water;  this  is 
just  a  visual  examination  of  the  raw  and  filtered  water  and 
a  record  of  the  appearance  of  the  water  is  made.  This  Is 
necessary  because  of  sudden  changes  in  the  turbidity  of  the 
raw   river  water. 

The  following  instructions  tor  filtermen  have  been  found 
to  be  satisfactory  for  the  Terre  Haute  plant: 

Filtermen  will  attend  to  their  usual  duties  as  they  have 
been  instructed  and  such  special  work  as  they  may  be 
given. 

Filtermen,  immediately  upon  coming  on  watch,  shall  in- 
spect the  condition  of  the  alum  tanks  and  note  whether  or 
not  the  proper  feed  is  being  maintained.  Following  this, 
they  shall  also  inspect  the  basin  when  it  is  in  use  and  see 
if  the  water  is  being  properly  treated  and  coagulated.  If 
chlorine  cell  is  in  use,  then  inspect  condition  at  the  cell 
as  soon  as  practicable  after  the  otlier  matters  above  have 
been  attended  to. 

Filterman  on  watch  will,  soon  after  coming  on,  inspect 
recording  water  pressure  gages  for  operation  and  time  set- 
ting and  record  same  on  daily  half  hourly  report  sheet.  Fil- 
termen will  sign  name  to  water  pressure  charts  in  space 
that  he  is  on  duty,  also  on  his  daily  report  sheet. 

The  filtermen  will  usually  be  informed  by  the  chief  engi- 
neer by  a  suitable  mark  on  the  chemical  feed  chart,  ct  the 
desired  rate  of  alum  feed  and  when  the  basin  is  not  in  use, 
the  rate  shall  be  made  to  correspond  with  the  changes  in 
speed  of  the  Allis  engine,  by  changing  the  alum  feed  plugs 
as  my  be  necessary,  noting  the  plug  changes  on  daily  report 
sheet.  When  the  basin  is  in  use,  the  rate  of  alum  food  may 
be  given,  or  it  may  be  left  to  the  judgment  of  the  filtermen; 
usually,  in  a  changing  river,  it  is  not  practicable  to  fix  the 
alum  rate,  but  it  must  be  changed  as  necessary  to  get  a  suit- 
able coagulation.  In  the  absence  of  definite  instructions 
or  a  changing  river,  try  to  use  enough  to  get  good  water 
and  on  the  other  hand,  not  to  waste  any  alum.  The  prac- 
tice of  taking  a  glass  of  water  as  the  water  enters  basin 
and  setting  it  down  while  observing  the  basin,  then  look 
ing  at  the  glass  again,  is  a  valuable  help  in  determining 
suitable  coagulation. 

If  the  river  is  changing  when  basin  is  off,  the  conditions 
should  be  watched  closely  and  basin  put  on  at  about  50  to 
(iO   turbidity. 

Filtermen  will  keep  filter  plant  and  basin  neat  and  clean; 
upon  a  fire  alarm  or  call  bell  signal,  they  will  report  to  the 
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engint'tr  promptly  and  assist  in  any  matCT  as  the  engineer 
may  direct. 

Any  stoppage  of  alum  or  chlorine  fii-a  \\h.>n  suiJposed  to 
be  In  use,  shall  be  noted  on  the  tllterman's  rcinirt  8li.-.ji  with 
the  time  and  duration  of  such  stoppaK.-.  In  udttition  lo  read- 
ing the  gage  on  the  alum  tank  at  tinu-  of  chuuKlnK  tank, 
record  readings  hourly. 

In  starting  to  wa.sh  filters,  the  wash  valve  should  be  opened 
very  slowly,  taking  about  five  minutes  to  get  the  full  rate 
of  wash. 

The  length  of  time  to  be  used  in  washing  the  flltent  will 
be  given  from  time  to  time  by  the  chief  engineer  and  tihall 
remain  the  same  until  changed  by  definite  instructions. 
Ordinarily  small  filters  should  be  washed  about  10  minutes 
and  large  filters  about  15  minutes. 

Every  time  each  filter  Is  washed,  the  effluent  should  bo 
turned  Into  the  sewer  for  about  three  minutes  before  turn- 
ing Into  distribution  system.  Each  time  after  washing  filter 
(and  before  turning  on)  examine  effluent  within  u  few  minutes 
after  turning  In  by  filling  pint  Mason  jars.  These  jars  are 
to  be  kept  for  observation  by  the  chief  engineer. 

If  during  the  filter  washing  any  unusual  behavior  of  any 
niter  is  noticed.  Indicating  that  something  Is  wrong  with  It, 
the  filter  should  be  cut  out  of  service  and  reported  to  the 
day  man  for  examination. 

The  turbidity  in  the  raw  water  is  taken  daily  by  tho 
chemist  in  the  laboratory  at  about  9  a.  m.  Where  the  con- 
dition of  the  water  is  not  changing  rapidly  and  the  turbidity 
does  not  exceed  100,  the  observation  made  at  that  time  can 
be  used  as  a  guide  for  feeding  chemicals,  and  additional  tests 
by  the  filternien  will  not  be  necessarj'.  When,  however, 
the  turbidity  is  In  excess  of  100,  and  especially  If  it  Is  sub- 
ject to  rapid  changes,  each  filterman  Is  to  make  at  least  one 
determination  for  turbidty  during  his  watch  and  the  results 
are  to  be  recorded  upon  the  Flltermen's  Daily  Report  Sheets. 
During  such  periods,  samples  are  to  he  collected  at  the  fol- 
lowing  places: 

(1»  The  raw  water  at  the  sink,  if  this  is  found  to  be  rep- 
resentative. 

(2)  The  north  end  of  the  settling  basin  just  east  of  the 
center  partition  wall  and  before  passing  to  the  west  side 
of  the  settling  basin,  and 

(3(  The  settled  water  at  the  sink  after  it  has  passed 
through  the  settling  basin  and  before  going  to  the  filters. 

The  Jackson  turbidimeter  (candle)  is  to  be  used  In  taking 
turbidities  where  these  exceed  25  p. p.m.  If  the  turbidity  falls 
below   this  amount,  silica  standards  are  to  be   used. 


Filter  Plant  Operation  at  Harrisburg,  Pa. 

The  cost  per  million  gallons  for  filtering  water  at  Harris- 
burg.  Pa.,  for  the  year  1919  was  $9.34,  according  to  the  last 
annual  report  of  the  Water  Department  of  that  city.  The 
cost  is  distributed  as  follows:  Coagulant  $1.73,  supplies  $0.83, 
repairs  $0.37,  labor  $5.20,  and  laboratory  $1  21,  all  per  million 
gallons.  The  average  daily  consumption  was  9,099.422  gal. 
or  about  107  gal.  per  capita  per  day;  85.7  per  cent  of  the  serv- 
ices are  metered. 

The  turbidity  In  the  raw  water  averaged  C3  parts  per  mil- 
lion, color  12.1  parts  per  million,  and  the  alkalinity  15  8  parts 
per  million.  An  average  of  .588  grains  of  alum  per  gallon 
were  used.  It  was  necessary  to  use  soda  ash  29  days  dur- 
ing the  year  to  increase  the  alkalinity.  The  average  period 
of  service  for  the  filters  was  16  hours  and  49  minutes.  The 
total  cost  of  supplying  water,  figured  on  total  maintenance, 
was  $31.47  per  million  gallons:  including  sinking  fund  and 
Interest   it  was  $50.87   per  million  gallons. 


New  Record  for  Traffic  Through  Panama  Canal.— A  new 
high  record  for  a  months  traffic  through  the  Panama  Canal 
■was  established  in  August.  According  lo  the  Panama  Canal 
Record  266  commercial  ships  made  the  transit,  carrying  1,040,. 
740  tons  of  cargo.  Their  aggregate  net  tonnage,  on  the  basis 
of  Panama  Canal  measurement,  was  951.345  tons.  The  tolls 
collected  amounted  to  $930,209.44.  The  previous  record 
month  was  December,  1919,  when  2G0  ships,  of  927.726  net 
tons,  carried  924.479  tons  of  cargo  and  paid  $891,375.70  in 
tolls.  The  average  number  of  commercial  ships  passing 
through  the  canal  per  month  during  the  current  calendar  year 
up  to  Aug\)gt  was  221.57:  Including  the  August  trafBc,  the 
average  per  month  this  year  has  been  227,375. 


Protection  of  Surface  Water  Sup- 
plies Against  Contamination* 

Uy   11    X.  0OOL<N0r<,;H. 
Chlrf    Kr.slne«r,    Musiui-lmac'tta    Sliitr    l><-|.artmriit    u(    lli-uKh 

Ont<  of  the  mom  serious  dltnoultleH  with  which  water  worka 
fllliclaU  and  health  offlcers  h»v«  to  contend  is  the  enforcA- 
meul  uf  neceswiry  sanitary  regulation  for  th«  pievonlluu  of 
tho  pollution  of  water  itupply  reservoirs.  This  la 
especially  lru<r>  of  that  most  lerlous  source  uf  danger  which 
results  front  the  use  of  such  reservoirs  for  bduiuig  uiid  Hsb- 
Ing.  If  present  tendencies  continue,  unli-ss  the  public  ran 
be  awakened  to  the  situation,  many  naturally  pure  water* 
are  likely  to  become  contaminated  and  there  Is  Kruve  danger 
that  In  places  where  the  public  Is  now  getting  Ihc  benefit  of 
the  Very  best  uncontamlnated  drinking  water  recourse  will 
have  to  be  had  to  methods  of  purification  or  sterllzatlon. 

Year  after  year  bills  are  presented  to  the  legislature  to 
authorize  boating  and  flsblng  on  ponds  nnd  ri'serv<drs  used 
as  sources  of  water  supply,  and  as  time  goes  on  their  advo- 
cates become  more  and  more  Insistent  In  their  appeals  for 
such  privileges.  Tho  Department  of  Public  Meallh  and  the 
water  departments  of  the  various  cities,  towns  and  dlstrlcta 
are  constantly  urged  to  grant  such  privileges  and,  as  one 
water  commissioner  has  stated  It,  speaking  of  his  own  city, 

.  .  .  "Tho  political  lnt1ufn<"<-  Kruwa  and  Krows  un'll  It  haa 
practically  all  tho  imlltloal  autluirltli-x  l>i'hlnil  It.  Wlih  a  popula- 
tion of  70,000  they  would  rathpr  t-ndunKT  thrsr  llvr*  to  cnillfx 
the  wlshr.i  and  plrosurca  of  l/IO  of  !<«  and  yrl  this  number  la 
alU'Hed  lu  J<oi>an]liv  t),o  heitllli  uf  all  (hx  othrrii " 

To  the  average  man  who  desires  to  fish  In  a  water  supply 
reservoir  It  seems  Incredible,  If  not  wholly  absurd,  that  dan- 
ger to  anyone's  health  might  result  from  allowing  him  to  flab 
for  a  few  hours  occasionally  in  u  water  supply  reservoir. 
When  his  request  for  such  a  privilege  Is  denl<'d.  he  Is  natu- 
rally unprepared  to  accept  the  reasons  given  for  such  denial 
and  often  seeks  lo  have  the  rules  set  aside  in  his  favor.  Th« 
effort  to  hove  the  rules  set  aside  has  thus  far  been  confined 
largely  to  sanitary  regulations  relating  to  great  ponds  as  dis- 
tlngruished  from  other  sources  of  water  supply,  the  reason 
brought  forward  being  that  the  great  ponds  were  In  tho  early 
days  of  the  settlement  of  Massachusetts  set  apart  for  the 
use  of  the  public.  Of  course  It  has  been  decided  by  the 
courts  time  and  again  that  the  legislature  could  grant  the 
use  of  such  ponds  for  specific  purposes  like  water  supply  and 
authorize  the  enforcement  of  sanitary  regulations  under  the 
police  power  of  the  slate  for  their  protection,  and  the  plea  as 
to  the  public  right  of  fishing  in  great  ponds  Is  adopted  merely 
because  of  the  possible  advantage  such  as  argument  may 
have  in  obscuring  the  real  Issue.  It  cannot  be  doubted  that 
If  rights  to  fl.sh  In  great  ponds  were  to  be  granted  pleas 
would  then  be  made  for  the  rights  to  fish  in  artificial  reser- 
voirs possibly  because  these  reser^-oirs  had  replaced  streams 
in  which  fishing  was  formerly  carried  on. 

To  further  aid  this  plea  various  arguments  are  commonly 
brought  forward  by  the  advocate  of  the  fisherman  which  will 
not  stand  much  scrutiny.  Ho  believes,  or  affects  to  believe, 
that  the  reser%-olr  In  which  he  wishes  to  fish  has  become  so 
filled  with  fish  that  they  arc  a  detriment  to  the  quality  of 
the  water.  .Vnother  claim  often  made  to  urge  the  desirability 
of  allowing  fishing  in  reservoirs  Is  that  the  presence  of  fish 
results  In  tho  pollution  of  tho  water  and  that  the  fish  should 
be  removed  for  that  reason  alone.  Tbis  claim  is  hardly 
worthy  of  serious  attention.  Concerning  It,  however.  Pro- 
fessor Kosenau.  In  n  report  to  the  Water  Board  of  the  city 
of  Kali  River,  made  tho  following  sufflclcnt  answer: 

.    ,    .    Pishing  take*  out  a  cvrtnln  numlxT  of  n»h  durlni;  thf  ahort 

seapon   It   i-    .- rt,.i!i...i     .i,..   /.  ,.    .  ,  i.    .i,,  . l     i     however,   have 

llttio  Innu-  I,  In  ihi-  pond, 

for  It  Is  n  .,)i  th-  numljcr 

nl  A  spoch  an  canlor  tlm»  lo  nnd  a  llvrllhood. 

In  nthi-r  »  ...n  of  tho  iip<<rl<<s  Is  fnvorrd  by  tho 

thliinlni;-(  In  any  ovont.  tho  numhrr  of  finh  In  tho  pond 

will    nlwa-  -d    by    tho    amount    of    nvnllAblo    food    nnd    a 

l>rti.r  w»y   in  ti;m;niiih  tho  numbor  of  fijih   Ix   lo   provont  ormnlc 
poMijiion    which    directly   nnd    Indirectly    fumlshon    sustonanco    for 

'  nt  the  fl*h  In  '  do  not  pollute  the  water 

'■'•       r    -v.  n    ..  extent,      It    Is    not    con- 

•    nut  at  tho  w-nll  (In  Korth  W.-itupp* 

'  !.   tho  numbor  of  ft«h  or  appri'rl.-il>|y 

'  of  .1  pnpor  proM-ntcd  Sopt.  7  nt  tho  J9th  annual  con- 
^ho  New  KngUnd  Watorworki  Aiwoclatlon. 
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diminish  ihe  pollution  of  the  pond.  Even  though  the  pond  was 
overstockrtl  with  fish  It  would  not  render  the  water  as  undesirable 
as  the  urine  or  feces  from  one  person  with  typhoid  fever,  dysentery 
or  choleru.  or  the  spittle  from  a  person  havinK  tuberculosis.  In 
other  words,  practically  all  the  infections  serious  to  man  which 
enter  .a  drir.kin}?  water  come  from  man  and  not  from  fish.  Owing: 
to  the  habits  of  fish  the  general  effect  of  their  presence  in  the 
water  would  be  rather  to  keep  the  pond  clean  than  to  soil  it.  .  .  . 
— 1 1'rom  Tlilrly-Ninth  Annual  Report,  Watuppa  Water  Board.  Jan. 
1.  laiS.i 

With  re.sard  to  other  animals,  no  claim  has  thus  far  been 
advanced  that  they  pollute  reservoirs,  excepting  in  the  case 
of  birds,  which  did  cause  the  serious  pollution  of  Spot  Pond, 
Massachusetts,  several  years  ago.  The  source  of  the  trouble 
was  the  gulls  who  in  the  winter  or  early  spring  would  fly  in- 
land from  the  mud  flats  on  the  coast  and  settle  in  the  waters 
and  upon  the  rocks  in  Spot  Pond.  Means  were  quickly  found, 
however,  to  prevent  contamination  from  this  source.  II 
should  be  added  that  the  pollution  chiefly  feared  was  that 
carried  upon  the  bodies  of  the  gulls  themselves,  who  obtain 
their  food  in  part  at  least,  in  the  polluted  waters  of  nearby 
harbors.  Pollution  from  their  excreta  also  is  of  course  ob- 
jectionable, but.  as  Dr.  Rosenau  says,  "practically  all  the  in- 
fections serious  to  man  which  enter  a  drinking  water  come 
from  man." 

In  recent  years  a  somewhat  more  plausible  claim  has  been 
made  that  fishing  should  be  allowed  in  order  to  increase  the 
food  supply,  regardless  of  the  fact  that  the  value  of  the  food 
obtainable  in  this  way  is  insignificant  as  compared  with  its 
cost.  However,  tenuous  or  absurd  a  reason  may  be  pre- 
sented to  a  governing  body  to  back  up  a  petition  for  permis- 
sion to  fish  in  a  water  supply  reservoir,  it  is  sure  to  have 
many  advocates  and  few  or  no  opponents  except  the  oflBcials 
upon  whom  rests  the  responsibility  of  preventing  the  pollu- 
tion of  the  water  supply  and  protecting  the  public  health,  and 
water  works  and  health  oflicials  whose  duty  it  is  to  protect 
the  interests  of  the  great  public  are  often  marks  for  unfair 
and  unreasonable  criticism. 

As  one  water  commissioner  has  stated  it,  "we  all  know  that 
boating  and  fishing  lead  to  pollution."  This  will  be  realized 
more  fully  if  we  remember  always  that  there  are  persons  who 
are  naturally  insanitary  in  their  habits  but  who  are  entirely 
unconscious  of  it  and  that  there  is  of  course  a  very  large 
number  who  have  no  comprehension  of  the  relation  between 
flith  and  disease.  If  boating  and  fishing  on  reservoirs  are 
allowed  there  cannot  be  the  slightest  doubt  but  that  pollution 
will  occur,  and  there  is  no  way  of  controlling  it  or  stopping 
it  except  by  preventing  this  practice. 

A  study  of  typhoid  epidemic  shows: 

1.  That  a  very  slight  pollution  of  typhoid  fever  germs 
may  infect  reservoirs  of  very  large  capacity  sufficiently  to 
cause  great  epidemics  of  tphoid  fever. 

2.  That  the  typhoid  germ  can  survive  the  severe  -winter 
weather  of  a  northern  climate  and  retain  its  virulence. 

3.  That  the  genn  can  be  carried  long  distances  in  water 
and  may  survive  through  many  weeks  of  time. 

In  some  of  the  epidemics  the  exact  cause  was  never  dis- 
covered, and  this  fact  brings  up  another  discovery  of  mod- 
em sanitarj'  science  relating  to  this  disease,  namely,  that 
there  are  typhoid  carriers,  so-called,  who.  though  apparently 
In  good  health  are  capable  of  spreading  the  disease.  Further- 
more, there  are  so-called  walking  cases  of  typhoid  fever; 
that  is.  cases  so  mild  that  the  patient  is  never  obliged  to 
go  to  bed.  and  there  are  others  who  are  infected  for  a  period 
of  several  weeks  before  finally  coming  down  with  the  dis- 
ease. Where  numbers  of  persons  are  allowed  to  resort  to 
ponds  and  reservoirs  for  boating  and  fishing  there  will  in- 
evitably be  carriers  or  possibly  walking  cases  among  them, 
and  the  infection  of  the  water  supply  is  not  only  possible 
but  probable.  Water  boards  and  superintendents  cannot 
subject  a  man  who  comes  for  a  permit  to  fish  to  an  examina- 
tion to  determine  whether  or  not  he  is  in  good  health,  and 
any  man  could  get  a  permit  even  though  he  is  a  typhoid 
carrier,  if  he  is  not  ill  and  is  unaware  that  he  carries  the 
germs  of  the  disease. 

The  experience  In  Massachusetts  of  the  effect  of  allow- 
ing boating  and  fl.shing  on  water  supplies  is  limited  be- 
cause very  few  water  supplies  have  been  so  used  to  any  ex- 
tent for  many  years.  In  the  few  cases  in  which  ponds  have 
been  thrown  open  to  the  public  by  the  removal  of  restric- 
tions or  by  the  granting  of  licenses,  however  limited,  there 
have  been  enough  cases  of  extreme  and  disgusting  pollu- 
tion to  furnish  experience  of  what  would  occur  If  this  prac- 


tice should  be  made  general.  The  only  notable  outbreak 
of  disease  traced  to  fishing  in  a  pond  or  reservoir  as  the 
probable  cause  was  an  epidemic  of  gastroenteritis  in  Pea- 
body  in  1915.  In  this  epidemic  about  500  cases  of  illness  oc- 
curred but  no  deaths,  and  the  epidemic  was  perhaps  excep- 
tional in  the  fact  that  it  was  not  followed  by  typhoid  fever 
as   is   usually   the  case. 

In  another  town  there  occurred  a  few  years  ago  a  sud- 
den outbreak  of  a  dozen  or  more  cases  of  typhoid  fever  oc- 
curring in  all  parts  of  the  town,  and  all  of  them  appearing 
within  10  days  to  two  weeks  after  the  Thanksgiving  holi- 
day. The  water  supply  in  this  case  was  taken  from  a  run- 
ning stream  half  a  mile  below  a  pond  formed  by  a  group  of 
springs  at  a  time  when  the  flow  of  water  was  in  excess  of 
the  quantity  of  water  used  by  the  town.  The  watershed  was 
uninhabited,  but  a  number  of  empty  cartridge  shells  about 
the  shore  of  the  pond  and  along  the  stream  above  the  intake 
indicated  that  the  place  had  recently  been  visited  by  hunt- 
ers, from  whom  it  was  presumed  the  infection  was  derived. 

It  has  been  urged  that  the  danger  of  injurious  contamina- 
tion is  less  where  the  contaminated  water  of  one  pond  has 
to  pass  through  another  and  uncontaminated  reservoir  be- 
fore reaching  the  waterworks  intake,  and  this  may  not  be 
wholly  untrue  in  some  circumstances,  but  the  contamination 
of  the  .ereat  reservoir  at  Scranton  and  the  reservoir  at  New 
Haven  indicates  that  such  a  condition  may  not  be  adequate 
protection  since,  if  one  pond  becomes  thoroughly  infected, 
the  other  would  naturally  also  become  infected  if  the  polluted 
water  flows  into  it.  There  are  cases  where  the  danger  of 
contamination  of  a  pond  used  directly  for  water  supply  pur- 
poses by  the  pollution  of  another  pond  which  is  its  tributary 
may  be  remote,  but  the  experiences  already  described  indi- 
cate that  this  condition  cannot  be  relied  upon  to  protect  the 
health  of  those  to  whom  the  water  is  supplied. 

A  most  instructive  example  of  what  may  happen  when 
a  water  supply  reservoir  is  thrown  open  for  public  use  has 
been  furnished  recently  in  the  city  of  Haverhill.  Pending 
the  completion  of  certain  sewer  connections  within  the  wa- 
tershed of  Lake  Saltonstall.  it  was  deemed  advisable  by  the 
State  Department  of  Health  that  the  use  of  this  lake 
should  be  discontinued  temporarily  at  least  until  assurance 
could  be  had  that  the  water  was  safe  for  drinking.  The 
water  board  had  been  importuned  to  grant  permits  for  boat- 
ing, fishing,  skating,  etc.,  on  this  lake,  and  at  the  time  when 
its  use  had  been  temporarily  discontinued  the  water  board 
was  requested  and  practically  directed  by  the  city  govern- 
ment to  throw  open  the  lake  to  public  use  until  it  should 
again  bo  needed  as  a  water  supply.  The  lake  is  located 
close  to  the  best  residential  quarter  of  the  city  and  it  is  in- 
teresting to  note  that  more  than  one  of  the  owners  of  land 
in  the  neighborhood  of  the  lake  favored  the  granting  of  the 
petition.  In  accordance  with  the  request  of  the  authorities, 
the  rules  of  the  State  Department  of  Health  for  the  sanitary 
protection  of  the  lake  were  suspended  and  it  was  thrown 
open  for  public  use.  The  results  were  just  what  was  ex- 
pected by  those  familiar  with  waterworks  matters  but  wholly 
unexpected  by  many  if  not  most  of  the  petitioners  who  de- 
sired the  opening  of  the  lake.  The  lake  and  its  neighbor- 
hood became  the  resort  of  persons  who  made  the  place  un- 
safe and  did  much  damage  to  the  estates  in  the  neiglibor- 
bood.  A  few  fish  were  caught  from  the  lake  in  the  begin- 
ing,  but  the  supply  of  fish  was  apparently  quickly  exhausted. 

This  incident  shows  clearly  the  result  of  the  unregulated 
use  of  a  water  supply  reservoir  for  boating  and  fishing  by 
the  public.  It  will  be  urged  of  course  that  such  conditions 
would  not  follow  if  boating  and  fishing  were  limited,  but  experi- 
ence has  repeatedly  shown  that  attempts  to  limit  boating  and 
fishing  on  a  water  supply  reservoir  are  generally  utterly 
impracticable.  Attempts  to  limit  the  number  of  permits 
or  to  discriminate  between  applicants  are  sure  to  lead  to 
charges  of  favoritism  and  are  impracticable.  This  is  well 
illustrated  by  a  little  incident  connected  with  the  effort 
that  has  been  continuously  made  for  many  years  by  cer- 
tain inhabitants  of  Natick  to  secure  the  ptivilege  of  fishing 
and  boating  in  T>ake  Cochituate.  During  the  war  it  was 
urged  that  fishing  should  be  allowed  from  boats  in  order  to 
add  to  the  food  supply,  and  the  Metropolitan  Water  Board 
finally  agreed  to  grant  10  permits  for  fishing  in  Lake  Cochlt- 
uate  within  limits  designated  by  them,  the  permits  to  be 
given  to  persons  selected  by  the  Board  of  Selectmen  of 
Natick.  No  selections  were  ever  made,  the  reasons  being, 
as  stated  by  a  representative  of  the  town  befor.>  the  LegIs- 
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lature.  that  no  board  of  selectmeo  tould  survive  pulltlcally 
who  should  attempt  to  designate  a  limiied  numb^-r  of  clU- 
lens  to  be  granted  such  a  privilege. 

To  us  in  this  day  the  lessons  tiuglit  by  the  ^rt-at  epi- 
demics of  the  past  united  to  those  iii>t!ll»'u  by  many  leaner 
ones  seem  self-evident,  but  they  are  ver>  far  from  bwlne  my 
regarded  by  the  boatmen  and  tlsli.Traon  «ho  deuiaud  nocenK 
to  water  supply  reservoirs  and  by  many  of  the  Irclglator* 
and  city  councillors  upon  whom  such  denmnd.s  are  urRt-d  It 
through  the  fatuity  of  legislativi'  bodi.?s,  stat'-  or  muulrlpal. 
the  policy  of  the  strictest  sanitary  protection  of  »ut«.r  sui>- 
ply  reservoirs  is  broken  down  or  Impairod,  ciiUmiitlus  may 
easily  follow.  Furthermore,  more  memonibb-  and  far  reach 
Ing  consequences  may  result  to  those  directly  or  indirectly 
responsible  for  such  a  calamity  than  was  the  case  In  the 
great  .'li.lemics  of  earlier  years  when  sanitary  science  In 
its  .ii'iilu.ition  to  water  supplies  was  less  developed  than 
is  the  case  at  the  present  day.  Very  few  of  the  water  takorx 
In  any  community  and  especially  in  laree  cities  have  a 
thorough  ttnowledge  of  the  water  supply  system  from  which 
their  drinking  water  is  derived,  and  fewer  still  are  familiar 
with  the  requirements  of  water  supply  saiiitaliuu  The 
great  majority  if  they  think  of  the  matter  at  all  rely  upon 
the  city  or  town  government  or  water  company  and  their 
officials  to  see  to  it  that  the  water  supply  is  properly  main- 
tained and  adequately  protected  and  know  little  of  the  meas- 
ures necessary  for  such  protection.  Nevertheless,  should 
an  epidemic  occur  as  a  result  of  the  selfishness  or  thought- 
lessness of  those  who  seek  to  use  water  supply  reservoirs 
for  their  own  pleasure,  the  blame  would  rest  not  upon  the 
fishermen  but  upon  the  legislators  or  officials  who  yielded 
to  their  importunities. 

Already  large  sums  have  been  collected  In  damages  In 
cases  where  injury  has  resulted  from  the  drinking  of  pol- 
luted waters  and  where  negligence  on  the  part  of 'the  mu- 
nicipality or  water  company  or  the  agents  in  charge  of  Its 
water  supply  has  been  proved.  It  Is  not  impossible  that 
in  the  future  individuals  may  be  punished  for  such  neglect 
as  has  happened  to  those  whose  negligence  has  resulted  In 
accidents  on  railroads  and  In  the  operation  of  other  public 
utilities.  So  long  as  the  active  and  enterprisig  seekers  for 
the  use  of  water  supply  reseri'Olrs  continue  their  efforts  to 
secure  the  special  privileges  which  they  seek,  those  charged 
with  the  guardianship  of  water  supplies  must  be  prepared 
at  all  times  to  meet  their  arguments.  They  must  point  out 
clearly  to  legislative  bodies  the  great  danger  to  the  many 
involved  in  yielding  to  the  selfishness  of  the  few.  whether 
through  ignorance  or,  worse  still,  through  fear  of  political 
consequences.  Finally,  constant  vigilance  must  be  main- 
tained by  health  and  water  supply  officials  and  others  Inter- 
ested in  the  protection  of  the  public  health  if  this  growing 
menace  to  the  purity  of  water  supplies  is  to  be  removed. 
Any  attempt  to  impair  the  protection  of  even  a  single  source 
of  supply  must  be  treated  as  a  threat  to  all  and  be  met  by 
united  opposition. 


New  Definition  Wanted  of  I.  C.  C.  Term  "Engineer  of  Me- 
chanics,"- -The  American  Association  of  Engineers  presented 
to  the  Interstate  Commerce  Commislon  on  Oct.  1  a  request 
for  a  new  definition  of  the  term  •'Engineers  of  Mechanics"  at 
a  hearing  granted  by  the  Commission  In  response  to  the  asso- 
ciation's request.  The  term  "engineers  of  mechanics,"  de- 
fined after  the  I.  C.  C.  hearing  on  March  1.'..  now  Includes 
civil  engineers  classified  as  subordinate  officials.  The  peti- 
tion of  A.  A.  E.  is  for  a  new  definition  which  will  Include  all 
professional  engineers  in  railroad  service  who  are  classified 
as  subordinate  officials.  The  definition  recommended  fol- 
lows : 

"The  American  Association  of  Engineers  recommends  that 
there  shall  be  included  in  the  group  within  the  term  "sub- 
ordinate officials  "  the  following:  Technical  engineers.  This 
class  shall  include  all  professional  engineers,  assistant  engi- 
neers, engineer  assistants,  instrumentmen.  rodmen,  chain- 
men,  designers,  draftsmen,  computers,  tracers,  chemists, 
architects,  engineer  supervisors,  engineer  inspectors,  and  all 
other  employes  engaged  in  office  or  field  work  in  any  depart- 
ment and  performing  engineering  work.  None  of  the  fore- 
going who  have  authority  to  employ,  discipline,  or  dIsmlM 
subordinates  shall  be  included."  The  Commission  has  Uken 
the  matter  under  advisement  and  will  probably 
cision  within  the  next  two  weeks. 


Failure  of  Concrete  Slab  FacinjiJ  of 
Darn  and  Method  of  Making 
Repairs 

I>uriDe  a  severe  windittorm.  which  occurred  ou  ihe  after- 
noon and  night  of  April  lo  IWio,  a  imrllon  of  the  concr*ie 
hlub  facing  of  the  Mlnatare  Dam  of  th<«  Nurth  I'latiM  l^rojecl 
of  ilie  U.  S.  Keclumallon  Service  was  washed  out  The  safety 
of  the  dam  wan  not  xerlouHly  threaii-ned.  t.ui  It  was  Impera- 
tive thai  lemponirv  repairs  and  |iru(«cliiin  b.«  provided  at 
once  in  onler  to  prevent  still  further  diuuMKe  by  posalblo 
future  «lndii(ormH  In  the  September  Ihhub  of  the  Reclama- 
tion Record,  Mr.  W.  II  FUher,  Assistant  KnKlncer,  f  S  R.. 
outllneH  the  coniitniction  feutureii  of  the  fnclne  and  the  prob- 
able causes  of  the  accident  Me  nUo  dehcribeB  how  the  tem- 
porary repalm  were  made  Am  an  addendum  ti.  the  article 
.Mr.  Andrew  Weiss,  Project  .ManaKer,  preKenth  HUKKeiitlunM 
how  tbU  wenkneHH  of  such  concrete  paving  can  be  overcome 
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in  new  construction.  The  matter  following  Is  taken  from 
the  articles. 

The  reservoir  water  level  at  the  time  accident  occurred 
wa.s  approximately  3  ft.  below  that  of  maximum  capacity.  It 
Is  estimated  that  the  waves  reached  a  maximum  height  be- 
tween crest  and  trough  of  5  to  7  ft.  during  the  storm.  The 
wind  was  from  the  north-noriheast,  and  the  face  of  the  dam, 
which  lies  due  east  and  west,  consequently  received  almost 
the  full  effect  of  the  waves.  It  Is  very  seldom  in  this  vicin- 
ity that  so  violent  a  wind  comes  from  this  quarter.  The 
length  of  exposed  water  surface  above  the  dam  In  this  di- 
rection was  about  \\   miles. 

The  slope  on  the  reservoir  side  of  the  dam  is  2V4:1  from 
the  base  of  the  liam  to  the  elevation  of  maximum  high  water. 
Above  this  point  the  slope  Is  2:1  lo  the  top  of  the  earth  dam 
for  a  vertical  height  of  15  ft.  A  concrete  parapet  wall  sur- 
mounts the  top  of  the  concrete  slab  1  ft.  above  the  top  of 
the  dam,  thus  affording  a  total  freeboani  above  the  high- 
water  level  of  IG  ft.  The  effective  freeboard  at  tin-  time  of 
the  storm  was  therefore  about  19  ft. 

The  concrete  facing  was  made  up  of  rectangular  slabs  10 
ft.  by  20  ft.  ond  8  In.  thick,  with  the  20ft.  dimension  run- 
ning up  and  down  the  slope  of  the  dam.  These  slabs  were 
not  steel  reinforced  with  the  exception  of  a  few  short  bam 
ploced  near  the  horizontal  Joints  of  the  slabs  to  strengthen 
them  In  transmitting  the  component  of  slab  weights  lylnx 
along  the  slope  of  dnni.  The  effect  of  this  reinforcing  Is 
practically  negligible  as  far  as  the  strength  of  the  slabs  Is 
concerned.  The  horizontal  Joints  between  slabs  are  ronnd- 
ing,  as  shown  In  the  accompanying  drawlni::  the  transrerve 
or  sloping  Joints  are  straight  vertical  Joints.  .Ml  joints  bava 
one  thickness  of  rubberold   roofing   Inserted    '  -  ite  ad- 

jacent  slabs. 

The  break  in  the  paving  was  located  botwecr  j^t  innn  21 -t- 
SO  and  23  -i-  30  of  the  original  dam  stationing,  comprising  a 
net  length  of  150  ft.  The  width  of  the  break  measured  along 
the  dam  slope  was  about  38  ft.,  extending  from  a  slab  joint 
located  9  ft.  above  the  maximum  high-water  level  of  the 
reservoir  to  a  line  located  rouKhly  about  c,  ft.  below  the  same 
datum  or  3  ft.  below  the  water  level  at  the  time  of  the  storm. 
The  slabs  above  the  high-wofer  line  were  not  badly  broken. 
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but   for   the   most   part   were   simply   dropped   down   or   left  west  of  the  dam  and   dumped  on  the  crest  of  the   dam  im- 

standing  on  a  steep  slope  against  the  nearly  vertical  earth  mediately  above  the  break.     A  single  pulley  block  was  an- 

face  left  at  the  back  of  the  washout  along  the  dam.  chored   near  the  water  line  with  a  team  on  one  end  and  a 

There  is  no  doubt  that  the  position  in  which  these  slabs  mormon  scraper  on  the  other.     The   team   was  kept  on  the 

were   left    prevented   a   more   extensive   earth   washout   from  dam   and   two  men  handled  the   scraper,   pulling   the  gravel 

the  dam  before  the  storm  subsided.     The  lower  portions  of  over  the  parapet  wall  and  down  into  the  cavity,  which  was 

the  slabs  seem  to  have  been  badly  cracked  or  broken  by  the  thus  filled  to  within  2  ft.  of  the  original  surface  of  the  pav- 

violence  of  the  storm  and  were  shoved  out  over  the  unbroken  ing.     A  gang  was  then  started  filling  sacks  with  gravel  and 

pavement  below,  together  with  the  earth  filling  washed  out,  placing  them  shingle  fashion,  starting  at  the  bottom.     First 

so  that  the  exact  condition  of  the  paving  still  intact  beneath  a  layer  was  made  of  burlap   sacks   and   then  two  layers  of 

is  hard  to  ascertain,  as  it  is  submerged  under  water.    A  total  cement  sacks  on  top.     These  sacks  also  extended  well  over 

of  about  550  cu.  yd.  of  the  earth  filling  of  the  dam  was  re-  the  top  of  the  wall  previously  described.     It  is  believed  that 

moved   during   the   storm,   the   major   portion   of   which   was  the   work   thus   done  offers  ample   protection   against   future 

dropped  onto  the  submerged  paving  below  the  break.  storms   until   the  water   level   has   been   lowered   during  the 

During  the  fall  of  1919.  when  the  reservoir  was  empty,  a  coming  irrigation  season  to  such  a  point  that  permanent  re- 

series  of  tests  was  conducted  to  determine  whether  any  hoi-  pairs  can   be  made.     Repair  work   proceeded  until  the   17th 

low   spaces   existed    beneath   the   slabs   near   the   high-water  when  work  was  practically  stopped  until  the  21st  due  to  a 

line.     Holes  about    4    in.  in  diameter  were  chiseled  through  severe  blizzard  and  heavy  snowfall.     The  work  was  finished 

the  slabs  at  what  appeared  as  likely  spots  for  investigation,  on    April    27. 

but   no  hollow   spaces   of  any   consequence   were  found,   the  The  total  cost  of  making  the  necessary  temporary  repairs 

largest  space  found  being  not  over  2  in.  deep  and  not  over  was   |2,600,   distributed   as   follows: 

3  or   4   in.   wide.     The   results   of   these   tests   indicated   that  Labor,  breaking  and  placing  concrete  slabs $    100 

there  was  at  that  time  no  serious  cause  for  apprehension  in  f^l!<""'  5,^}'''"^  and  placing  gravel  fill  8C0 

,  .     ,     ,,  ...        ,  .u  »i,       1   V  Labor,  filling  and  placing  sacks  of  gravel 940 

regard  to  hollow  spaces  existing  beneath  the  slabs.  Material,  cost  of  sacks  used  T 700 

The  reservoir  was  again   filled  during  September  and   Oc-  t  t  l        t  

tober,   1919,   to   full   capacity   or  maximum   high-water  level,  Kuniber  of' loads' W 'gravel  used '.i-i.^.i.. ....!....'.' *^"4?0 

and  dropped  gradually  due  to  seepage  and  evaporation  losses  }.S'^sth  of  haul,  mile  1 

to  the  level  existing  on  April  10,  1920.     During  this  time  sev-  Total'^man^-days'^labor ".'.".'.'.'.'.'.'.'.'.'.'.■.■.'.'.' ii. '.'.'::::;;::; ;  '^iei 

eral    severe    windstorms    occurred,    and    It    is    probable    that  Total  team-days  labor  '..'.'.'.'.'.'.      146 

these  intervening  storms  gradually  undermined  one  or  more  Discussion  by  Mr.  Weiss.— In  August,  1916  a  similar  fail- 
portions  of  the  lining,  as  explained  later,  so  that  it  was  not  .yre  of  a  portion  of  the  paving  of  Minatare'Dam  occurred 
in  shape  to  resist  the  extra  severe  storm  which  caused  the  though  of  a  much  less  serious  nature.  The  cause  of  the  1916 
damage.  failure   was   thought   to  be   primarily   the   settlement   of   the 

Proba'Ole  Cause  of  Paving  Failure. — The  Minatare  Reserypir  dam  foundation,  which   was  noticed   during  the  time  of  the 

has   been   in   service  some   five  years,  and  during  that  time  building'  of   the   dam,    and    caused     a    series     of   horizontal 

numerous  cracks  have  developed  in  the  concrete  facing,  and  cracks  in  the  paving.     In  some  places  these  cracks  became 

several  of  the  transverse  or  sloping  joints  have  opened  up  to  sufficiently  enlarged  to  permit  the  wave  wash  to  suck  some 

some  extent.     Most  of  these  cracks  or  openings  are  negligible  of  the   fine  material   from  under  the   blocks,  thereby   partly 

as  far  as  any  possible  water  action  getting  through  them  is  undermining  them,  and  as  this  process  advanced  the  facing 

concerned,  but  others  have  reached  a  critical  width  of  about  blocks  finally  lost  suflicient  support,  which  condition  resulted 

IH   in.,  so  that  with  violent   wave  action  it  is  possible  and  in  the  opening  of  extended  horizontal  cracks,  and  with  the 

Indeed  probable  that  some  of  the  underlying  material  which  opening    of    these    conditions    rapidly    became    reciprocally 

is   mostly   coarse   sand   has   been    washed     out,    particularly  worse,  until  failure  occurred. 

along  those  cracks  running  generally  up  and  down  the  dam  Following  the  1916  failure  numerous  tests  were  made  over 

facing.     There  was  evidence  of  this  along  one  of  the  sloping  the    entire    facing,   especially   near   the    places    where    these 

slab  joints,  which  was  exposed  by  the  break,  where  a  small  horizontal    cracks    had    developed,    to    determine    the    extent 

pocket  about  3  in.  deep  was  visible  directly  under  this  joint  and  location  of  hollows  which  had  formed  or  were  in  process 

at  a  point  at  least  5  ft.  above  the  water  level.     Such  pockets  of  forming.     A  grouting  machine  was  then  installed,  together 

would  probably  reach  a  maximum  size  at  or  near  the  water  with   an   air  compressor,   and   these   defective   places   in   the 

level,   and   it   is   conceivable   that   when   such   a  pocket   had  facing  were  tapped  with  holes  and   grout  forced   into  place 

reached  a  certain  size  the  impact  effect  of  heavy  masses  of  to   refusal.     The   broken   portion   of   the   pavement   reported 

water  falling  on  such  a  slab  might  ultimately  cause  settle-  in  August,  1916,  which  extended  from  station  28  -f  90  to  .30  -f 

ment  of  one  edge  of  the  slab,  especially  should  there  happen  80,   was   replaced   after  the   close  of  that   irrigation   season, 

to   be   a   longitudinal   crack   in   the  slab   that   would   readily  and   no   further  deterioration   or  damage   was   noted   on   the 

allow  such   settlement  to  take  place.    Granting  that  such   a  facing  until  the  break  of  April  10,  1920,  occurred, 

settlement  could  take  place  it  is  readily  seen  how  the  cracks  The    repair  of  the  present  break  is  thought  to  be  a  simple 

might  then  open  up  to  such   a  degree  as  to  wash   out  still  matter   of    replacing   the    broken    paving    with    slabs    of   the 

more   material,   until   actual   undermining   would   take   place,  original  thickness,  10  ft.   in   width  and  either  of  continuous 

and  the  slab  would  drop  and  expose  the  underlying  material  length  or  with  hinge  joints  horizontally  placed,  as  originally 

to  direct  wave  action,  so  that  the  destruction  of  a  consider-  built.     This    paving    should    bo   reinforced    with   quarter-inch 

able  portion  of  the  dam  facing  would  occur  in  a  relatively  square  bars,  spaced  6  in.,  center  to  center,  in  the  middle  of 

.ihort  time  in  a  heavy  storm.     It  Is  believed  that  this  is  the  the  slab,  reinforcement  being  placed  both  ways,  horizontally 

method  by  which  the  recent  slab  failure  proceeded,  notwith-  as  well  as  along  the  slope.    Fnder  the  joints  it  is  suggested 

standing  that  there  may  have  been  other  contributing  causes.  that  concrete  sills  be  placed  6  in,  in  thickness  by  12  in.  in 

There    is    some    evidence    that  there  has  been  a  slight    out-  width,   to   prevent   the   further   removal   of   fine   material   by 

ward  displacement  or  bulging  of  the  paving  immediately  be-  sluicing   from   underneath.     This   means    of   prevention   was 

low  the  break  and  well  below  the  water  surface.     This  point  adopted    in    the  case  of  the  l^uitt    Reservoir,  illustrated  on 

has  as  yet  not   been  determined,   but   if   proven   might   also  page    103,   volume   77,   Transactions    American   Society   Civil 

have  an  important  bearing  on   the  direct  cause  of  failure.  Engineers,  1917. 

Method  of  Making  Temporary  Repairs.— Temporary  repairs  An  effort  will  also  be  made  to  locate  any  further  hollow 
of  the  break  were  started  on  the  morning  of  April  12  by  a  places  which  may  have  formed  under  the  paving  elsewhere, 
force  of  six  laborers  breaking  up  the  large  pieces  of  dis-  particularly  where  any  other  cracks  are  noted  through  which 
lodged  concrete  slabs  with  gads  and  sledges.  The  pieces  the  sand  may  have  been  drawn  by  the  wave  action, 
were  left  as  large  as  practicable  for  handling  and  were  then  The  behavior  of  the  Minataro  Dam  facing  would  suggest 
built  into  a  bulkhead  or  wall  along  the  lower  edge  of  the  rather  strongly  that  wherever  it  is  desirable  for  any  reason 
break  which  was  under  2  to  3  ft.  of  water.  This  wall  had  to  omit  the  screened  gravel  layer  between  the  concrete 
a  minimum  thickness  of  abotit  3  ft.,  and  was  built  as  tight  facing  and  the  body  of  the  dam  the  facing  should  be  rein- 
as  possible,  using  only  the  rough  broken  pieces  of  slab.  There  forced  and  placed  in  continuous  layers  from  bottom  to  top 
was  enough  broken  slab  available  to  carry  this  wall  to  a  or  in  slabs  of  not  less  than  20  ft.  length  with  hinge  joints, 
height  of  about  ?,  ft.  or  about  1  ft.  above  the  present  water  and  that  the  joints  between  these  courses  be  underlaid  with 
level.  concrete  stringers  or  ribs,  also  reinforced,  which  would  pre- 
Coarse   gravel   was    In    the   meantime   hauled    from   a   hill  vent  the  sucking  of  sand  from  under  these  slabs.     It  is  very 
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seldom  that  unscreened  gravel  can  Xa-  obtaioea  cuniainlag  a 
sufflcient  proportion  of  coarse  material  such  a^  would  ef- 
fectively resist  the  wave  wash,  so  that  a  crack  of  an)  elw. 
even  a  temperature  crack,  becomes  a  source  of  d&ngrr  unlets 
the  underlying  material  is  in  some  manner  protfct.-d  from 
resulting  suction.  I•'^^rthermore.  cracks  are  liable  to  de- 
velop, due  to  the  settling  of  the  foundation  of  the  dam.  an 
was  the  case  at  the  Minatare  Dam  site,  this  being  quite  a 
common   condition   throughout   this   western   territory 

There  has  been  so  far  practically  no  trouble  whatever  on 
this  project  with  dam  facings  constructed  of  layers  of  un- 
screened material  overlaid  with  screened  gravel  or  spalU.  on 
top  of  which  was  placed  loose  rock  paving.  This  method 
of  paving  has  proven  an  excellent  protection  at  the  Hath- 
flnder  Dike,  and  also  at  Lake  Alice,  where  practically  no  r«>- 
pairs  have  been  necessary  since  those  dikes  war©  built,  ap- 
proximately seven  years  ago.  It  is  Judged,  however,  from 
our  experience  at  the  Minatare  Vam  that  the  weaknexs  of 
such  conrrete  paving  may  be  overcome  on  new  construction 
by  adopting  the  method  of  building  continuous  slabs  from 
the  bottom  to  the  top  of  the  facing,  reinforced  suitably  with 
steel  and  with  concrete  ribs  placed  under  the  Joints  between 
these  courses.  This  protection  would  probably  be  unneces- 
sary, however,  where  a  121n.  layer  of  screened  gravel  or 
spalls  is  placed  as  a  foundation  course  for  the  block  or  slab 
facing. 


Results  of  Water  Waste  Survey  at 
Boston 

As  a  result  of  a  recent  water  waste  survey  at  Boston  a 
saving  of  955.000  gal.  in  a  week  day  averaj;e  dally  consump- 
tion of  6.5S2.540  gal.  was  effected.  The  survey  was  made 
in  the  Charleston  District,  which  has  a  population  of  ap- 
proximately 34.500,  a  pipe  mileage  of  ni.9  and  an  unusually 
large  industrial  consumption.  The  district  is  thickly  set- 
tled and  entirely  metered.  The  following  notes  are  taken 
from  a  paper  by  F.  A.  Mclnnes.  Division  Engineer  Sewers 
and  Water  Basins  of  Boston,  presented  at  the  recent  conven- 
tion  of  the  New   England   Waterworks  Association. 

The  leaks  located  and  stopped  were  as  follows: 

Amount  of  waste. 

Gal.  per  day.  Outlet. 

ken   3-ln.   pipe 25S.OOO  FollowInK  wall  to  river. 

f.jQwn  S-In.  Joint 119.000  I'nderirround    to   river. 

Broken  \-in.  service 121.000  FlowlnK    Into    Mwer. 

Broker  S-ln.  service 100.000  t.'ndersTound. 

Broken   H-in.  seivlca S5.000  Flowinu    Into    mfKKT. 

broken   Si-in.  service S7,000  Flowing   lnU>    s.-wcr. 

Blown  6-ln.   Joint 38,000  Flowlnc   Into    newer. 

Split   S-in.    .'!i.>r%-ice 30.000  Underground. 

Broken   l'<-ln.   ^^--rvlce 35.000  fnd.-ntround. 

Split    N-ln.   service 27.000  fnderKround. 

Hydrant  not   seated 30.000  fnderground. 

One  10-in..  one  8-in.,  two  4-ln.  and  two  3-ln.  meters  were 
found  to  be  under-registering,  some  of  them  seriously.  No 
^^ase  of  unauthorized  use  of  water  was  found. 

The  week  day  average  daily  industrial  consumption  (in- 
cluding schools,  armories,  factories,  power  plants,  gas  works, 
dairies,  sugar  refineries,  railways  and  Navy  Yard)  was  no- 
ticeably large,  amounting  to  4.424.Tfi;  gal.  or  approximately 
128  gal.  per  capita — four  customers  only,  were  responsible 
for  3.832.000  gal.  or  more  than  three-quarters  of  the  whole. 
In  one  of  these  cases  there  is  every  reason  to  suppose  that 
a  large  waste  helps  to  swell  the  bill. 

Allowing  an  unavoidable  waste  of  3.000  gal  per  mile  of 
pipe  per  day.  the  present  domestic  dally  per  capita  con- 
sumption of  the  district,  as  determined  by  the  survey.  Is  32 
gal. 

The  method  of  work  was  essentially  the  same  as  that  used 
successfully  for  many  years  in  Boston,  with  the  difference 
that  the  portable  pitometer  inserted  In  the  pipe  through  a 
1-in.  corporation  cock,  supplanted  the  permanently  lornlml 
Deacon  meter,  and   gave  greater  flexibility  of  operation. 

The  district,  approximately  one  square  mile  In  area,  was 
divided  into  12  sections  the  largest  of  which  contained  about 
40  blocks.  The  average  daily  con.^umptlon  of  each  section 
was  determined  by  taking  the  mean  of  two  H  hour  measure- 
ments, the  flow  into  the  section  being  through  one  pipe  only 
into  which  the  pitometer  was  inserted  and  the  section  being 
completely  isolated  from  the  surrounding  distribution  sys- 
tem by  the  closing  of  all  gates  around  Its  boundaries  and  If 
the  minimum  night  rate  was  found  to  be  more  than  one-half 
the  average  daily  rate,  it  was  assumed  that  avoidable  waste 
existed   and    the   section    was    sub-divided    to   further   locate 


such  waste  ThU  work  was  done  at  night  during  the  period 
uf  least  draft,  the  flow  into  the  entire  Kertion  wan  Drst  meas- 
ured, then  the  area  of  the  liectlon  was  slowly  decreased 
by  cutting  out  block  after  block,  as  tbe  measurement  was 
continuous  the  re<'ord  of  the  Instrument  showed  the  amount 
of  water  used  in  each  block  and  a  leak  of  any  consldrntble 
slxtf  was  quickly  apparent  To  actually  And  the  leak  that 
It  mlgbt  t>«  repaired,  the  usual  methods  were  muployed  - 
perhaps  the  most  successful  was  the  use  of  a  steol  rod  driven 
down  to  the  pipe  at  Intervals  of  about  0  ft.;  by  listening 
with  an  aquaphone  at  the  end  of  the  rod.  much  unnecessary 
excavation  was  avoided 

The  survey  was  berun  Mar  10,  completed  July  30.     It  waa 
made  by  the  Pitometer  Co..  New  York 


Rules    aiul    .Sujjjjestit)iis    of     Torre 
Haute    Water  (^o.  for  Its  Fire- 
men and  Boiler  Room 
Helpers 

Instructions  for  pumping  stailun  opernllon  that  have  given 
excellent  results  for  the  Terre  lluute  Water  Co  .  one  of  the 
most  progressive  public  service  companies  in  the  country, 
were  given  by  Mr.  Dow  R.  Gwlnn.  President  of  the  company. 
In  a  paper  presented  Sept.  9.  at  (he  39th  annual  convention 
.'f  the  New  England  Waterworks  AsHoclation.  These  rules 
I'ontuin  so  much  that  Is  auggcsted  and  valuable,  that  wo  are 
reprinting    them    below. 

The  Terre  Haute  Water  Co  takes  Its  supply  from  the 
Wabash  Kiver  and  is  a  direct  pumping  plant.  Kor  pumping 
Into  the  distribution  system  there  is  a  lo.OOO.ooo-gal.  vertical 
triple  expunsion,  and  a  CO.OOO.OOO  vertical  compound  and  also 
several  smaller  pumps.  For  delivering  to  the  sedimentation 
basin  than  Is  a  centrifugal  pump  operated  by  a  compound 
high  speed  engine  connected  with  a  rope  drive.  Steam  Is 
generated  in  water-tube  and  (Ire-tube  boilers  with  hand  firing. 
The  pumps  work  against  70  lb.  domestic  pressure  and  125 
lb.   Are   pressure. 

The  rules  and  suggestions  for  firemen  and  boiler  room 
helpers  follow: 

For  Firemen.-  Vpon  coming  on  watch,  immediately  observe 
steam  pressure,  water  level  In  boilers,  and  general  conditions. 
Blow  down  water  from  water  column  to  be  sure  It  Is  work- 
ing properly. 

.\ll  coal  and  ashes  arc  to  be  weighed  and  th- 
loadings  to  be  entered  upon  report  sheet,  the  1 
to  be  made  at  end  of  each  shift  and  the  back  wuiulii  to  be 
charged  to  the  fireman  coming  on  duty. 

After  boilers  have  been  cleaned  and  in  senice  four  dayx. 
they  are  to  be  blown  down  once  each  day  thereafter  at  about 
,S  or  9  o'clock  In  the  morning.  The  engineer  on  watch  is  to 
be  called  at  this  time  and  the  extent  and  method  of  blow- 
ing down  Is  subject  to  his  approval. 

Flues  to  be  blown  twice  each  day.  on  the  flrst  and  second 
shift,  as  soon  as  convenient  after  coming  on  duty. 

Any  defect  In  any  boiler,  steam  pipe,  feed  pump,  or  any 
apparatus  In  the  boiler  room  should  be  reported  at  onco  to 
the  engineer  on  watch. 

In  the  event  of  >■  1   for  steam,  such  as  a  I 

and  the  fireman  thr  iinot  hold  steam  with  t! 

In  use.  he  should   ■  'he  engineer  at  once. 

Firing   Methods.  It  Is   not   Intended  to  lay  down 

any  hard  and  fast  ru!"  • 
method  If  such  method 

yet  It  is  thought  that  a  %iry  k'-"-'J   lutthuU  of  prtKcdurc  l.i  us 
follows: 

Keep  grates  falrl-  '        so  by  il. 

shaker   grates       (.\  .1    with    • 

and  conditions  of  tiri-    !•  in  ly  '"•  '  1th  ."11'  e 

bar  and  hoe  I     Fire  at  rather  fr-  7  to  10 

minatea:  '    "  .   ];■   to 

not  good  :   then  ni 

and  quanuiy  -.v ii  11  not  hi 

and  leave  air  holes  at  t'  flrlrg      ' 

■■\'\    .ir.in    ;.oii    . 
■;   the  draft  is 
il-i-.'.  n    in    r.i']!--,   'iiin    neat    Is    lost    slrniil;     !■>     ^..l•!Il^:    rtn-    .-iir 
drawn   In  at  such  points  and  does  no  ci>f>d   whatever. 

•ed  that  the  firemen  lenrn  to  notice  the  draft 
»  observes  the  steam  gage;  It  will  Indicate  the 
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need  of  shaking  grates,  the  presence  of  air  holes  in  fire  when 
they  bum  too  low,  etc. 

It  is  recommended  that  the  firing  be  done  as  rapidly  as 
possible  consistent  with  the  proper  spreading  of  the  coal, 
so  that  the  doors  will  be  open  as  short  a  time  as  practicable: 
also  when  about  to  clean  by  the  slice  and  draw  method,  all 
tools  that  are  to  be  used  should  be  provided  right  at  hand 
before  beginning  to  clean,  and  put  away  after  the  cleaning 
is  finished  and  the  door  shut. 

Firemen  will  answer  the  emergency  call  hell  by  reporting 
at  once  to  the  engineer. 

If  a  fire  alarm  catches  you  with  dirty  fires,  it  is  probably 
best  to  shake  grates  or  clean  at  once  and  to  do  so  as  quickly 
as  possible,  even  if  you  cannot  take  time  to  make  the  clean- 
ing as  complete  as  usual. 

It  is  requested  that  the  firemen,  so  far  as  is  consistent 
with  their  other  duties,  shall  keep  the  fire  room,  coal  shed, 
etc.,  in  a  neat  and  tidy  condition;  this  also  applies  to  the 
toilet  room;  always  leave  it  in  at  least  as  good  condition  as 
you  find  it. 

Firemen  will  sign  their  name  to  the  recording  steam 
charts  on  space  that  he  is  on  duty. 

For  Boiler  Room  Helpers. — Follow  our  usual  practice  as 
to  washing  and  cleanini;  boilers.  As  a  general  thing,  about 
three  weeks  is  a  proper  length  of  run:  wash  out  all  scale  and 
mud.  then  pick  off  all  scale  that  can  be  gotten  at,  and  wash 
out  again.  In  the  case  of  the  Stirling,  the  tubes  may  be  tur- 
bined  each  cleaning,  or  the  turbining  may  be  omitted  if  con- 
ditions justify  it. 

Inspect  boiler  carefully  for  defective  tubes,  tubes  need- 
ing rolling,  bags  in  shell,  or  any  leaks  at  any  point.  Also 
note  the  presence  or  absence  of  oil  or  grease  in  boiler  and 
report  to  chief  engineer.  The  tubes  of  tubular  boilers  should 
be  brushed  with  wire  brush  when  these  boilers  are  cleaned. 

Boiler  setting  should  be  frequently  inspected  by  the  candle 
method  for  air  leaks;  fill  any  cracks  or  defects  with  a  mix- 
ture of  asbestoa  and  fire  clay. 

The  condition  of  baffles  should  be  noted  when  Stirling 
boiler  is  cleaned  and  repairs  made  as  needed. 

The  non-return  valves  provide  against  return  of  steam  to 
a  boiler  that  is  being  cleaned:  follow  present  practice  in  see- 
ing that  all  valves  on  the  feed  or  blow-off  lines  that  can  com- 
municate with  any  supply  of  steam  or  hot  water  are  closed. 
Also,  until  some  other  method  is  provided,  wire  the  wheels 
of  such  valves  so  the  valves  can  not  be  opened. 

If  the  cleaning  work  takes  you  into  a  boiler  alone,  you 
should  always  notify  the  engineer  on  watch  or  other  responsi- 
ble party  of  the  fact,  and  of  which  boiler  you  are  working  in. 

Fusible  Plugs.— When  a  boiler  is  being  cleaned,  the  fusible 
plug  should  be  inspected  and  cleaned,  both  on  the  outside 
and  inside:  if  it  seems  defective,  It  should  be  replaced  by 
a  new  one. 


U.  S.  Geological  Survey  Uses  Fire  Towers  in  Surveying. — 
Recently  topographic  engineers  of  the  U.  S.  Geological  Sur- 
vey, Department  of  the  Interior,  while  working  in  the  heav- 
ily timbered  area  of  northern  Maine,  saved  great  expense  by 
making  observations  from  the  numerous  steel  lookout  tow- 
ers erected  by  the  Maine  Forestry  Commission  to  aid  in  pro- 
tecting the  timber  from  fire.  These  lookout  towers  range  in 
height  from  about  40  to  70  ft.,  and  in  each  of  them  a  watch- 
man is  stationed  day  and  night  during  the  summer  and  fall. 
The  Government  surveyors  found  that  these  towers  make  ad- 
mirable observing  stations,  and  by  using  them  they  were  able 
to  do  work  in  five  weeks  which  would  otherwise  have  con- 
sumed four  or  five  months.  In  this  way  they  saved  several 
thousand  dollars  and  were  able  to  cover  a  larger  area  than 
they  could  otherwise  have  covered  with  the  funds  available. 


Annual  Meeting  of  Iowa  Section  Am.  W.  W.  Assoc. — The 
Iowa  section  of  the  American  Water  Works  Association  will 
hold  its  sixth  annual  meeting  at  the  University  of  Iowa  at 
Iowa  City  on  Friday  and  Saturday,  Nov.  5  and  6.  Included 
In  the  Iowa  section  this  year  are  members  of  the  water  works 
association  in  Wisconsin,  Missouri.  Nebraska  and  South  Da- 
kota. Inasmuch  as  the  section  now  embraces  more  than  the 
state  of  Iowa  it  is  possible  that  the  name  will  be  changed  at 
the  approaching  meeting.  George  E.  Shoemaker,  Waterloo, 
Is  chairman  of  the  Iowa  section,  Frank  Lawlor.  Burlington,  is 
vice  chairman,  the  two  trustees  are  Robert  B.  Wallace,  Coun- 
cil Bluffs,  and  R.  B.  Ross,  Dubuque,  and  the  secretary-treas- 
urer is  Prof.  Jack  J.  Hinman,  Jr..  of  the  University  of  Iowa 
faculty. 


New  Formula  for  Flow  of  Water  in 
Drain  Tile 

A  new  formula  for  \ho  flow  of  wator  in  drain  lile  derived 
from  experiments  in  which  S2-1  separate  tests  were  made,  is 
published  with  a  description  of  the  tests  in  Bulletin  No.  854 
of  the  U.  S.  Department  of  Agriculture.  D.  L.  Yarnell,  Senior 
Drainage  Engineer,  and  Sherman  M.  Woodward,  Professor 
of  Mechanics  and  Hydraulics,  State  University  of  Iowa,  are 
the  authors. 

The  principal  feature  of  the  equipment  tor  making  the  ex- 
periments w^as  a  wooden  flume  about  570  ft.  long,  in  which 
the  tile  was  laid  in  earth  exactly  as  drains  are  installed  in 
the  ground.  The  flume  was  adjustable  to  any  grade  up  to 
1.50   per  cent    Cs^O.015),   without  disturbing  the  tile.     The 
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Discharge  Curves  for  Drain  Tile  Based  on  Formula 
V  =   138  R  2/3  S  1/2. 

depths  of  flow  were  observed  by  piezometer  tubes  hung  on 
the  side  of  the  flume. 

Experiments  were  made  with  all  the  usual  commercial 
sizes  of  tile,  both  of  clay  and  of  concrete,  from  4  to  12  In.  in- 
side diameter.  Nine  grades  w^ere  used,  from  0.05  to  1.50  per 
cent,  for  each  size  and  kind  of  tile.  For  each  size,  except 
for  some  of  the  smaller  sizes,  tests  were  made  for  depths  of 
flow  of  one-fourth,  three-eighths,  and  one-halt  the  terminal 
diameter  of  the  tile,  and  other  depths  ranging  from  halt  full 
to  full  by  successive  increases  of  5  per  cent  of  the  diameter. 

The  water  tor  making  the  tests  was  used  over  and  over 
again,  returning  from  the  end  of  the  line  to  a  pump  which 
lifted  it  to  an  overhead  supply  tank. 

The  investigations  were  made  at  Arlington.  Va.,  in  1916 
and  1917,  and  the  tests  were  made  by  D.  L.  Yarnell. 

The  report  upon  the  investigation  of  flow  in  drain  tile  in- 
cludes a  detailed  description  of  the  equipment  and  methods 
used  and  the  tabulated  data  from  the  experimental  work.  The 
results  deduced  from  the  data  are  shown  graphically,  the 
method  of  developing  the  curves  being  explained.  The 
formulae  now  in  general  use  for  computing  velocity  in  tile 
are  discussed  and  comparison  is  made  with  the  new  formula 
presented.  A  diagram  is  given  showing  discharge  capacities 
based  upon  this  formula,  covering  sizes  from  4  to  48  in.  tile, 
and  grades  from  0.04  to  3.00  per  cent. 

The  new  formula  as  finally  developed  is 
V  =  138  R%   s% 
in  which 

V  =  raean  velocity  of  the  water  in  feet  per  second. 

R=:mean  hydraulic  radius. 

s  =  hydraulic  grade  or  slope. 
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The  following  general  conclusioi.s  hav,  |,i'en  drawu  ittler 
a  detailed  study  of  all  of  the  experimental  data: 

(1)  That  the  value  of  coefficient  of  r.iughness.  n.  in  the 
Kutter  formula,  as  obtained  by  experimeius  in  a  drain  or  pipe 
at  any  depth  of  flow  less  than  full,  doi-s  not  nert-s^iurlly  ap- 
ply to  that  drain  or  pipe  when  flowlntr  full. 

(2)  That  the  exi>onent  of  the  slope,  s.  Is  praetkally  0.5. 
In  other  words,  the  loss  of  head  is  In  proportion  to  tho  JO 
power  of  the  velocity  and  not  the  1  1  power,  as  given  by 
many  authorities. 

(4»  That  the  exponent  of  the  mean  hvdnuilk-  radius  R 
is  2/3. 

(4)  The  Chezy  formula  gives  the  same  vi|oil'\  of  flow 
In  a  pipe  flowing  ont^half  full  as  In  one  flovvini;  full  with  the 
urade  constant.  The  experimental  data  oblain.'d  s.-vni  to 
disprove  this  commonly  accepted  theory. 

Some  Ont'stions  on   House  lloi   Water 

Systems  That  Waterworks  Officials 

-Should  Be  .\ble  to  .\ns\ver 

Many   intu'ir'is  are  made  to  water  departiiu-nt.-*   relative  to 

iiditions  existing  in  the  house  service,  which  are  outside 
the  direct  province  of  the  department.  In  a  paper  presented 
at  the  recent  convention  of  the  Xew  Rngland  Water  Workjt 
Association.  Mr.  D.  .V.  Hefferman,  Superintendent  of  the  Water 
Department  of  Milton.  Mass..  gives  ;ui  inten-slInK  <iutllne  of 
some  of  the  more  frequeijt  questions  which  a  water  works 
ofllcial  is  liable  to  encounter,  and  which  he  should  be  able 
to  answer.  The  matter  following  relative  to  the  house  hot 
water  system  is  talven  from  his  paper: 

Rumbling  In  Boiler. — Several  causes  may  contribute  to 
rumbling  in  the  range  boiler,  among  them  being  the  follow- 
ing: 

Partial  or  entire  stoppage  of  boiler  supply,  houne  service 
idpe  or  cold  water  pipe  on  range  connection. 

.\ir  pocket  in  water  front. 

Boiler  tube  too  small. 

Range  flow  pipe  sagging  or  having  wrong  pitch. 

Too  great  heating  surface. 

.\  partial  stoppage  of  supply  to  the  house,  boiler  or  water 
front  will  permit  water  to  be  supplied  to  the  water  front  as 
fast  as  hot  water  may  be  drawn  from  a  faucet  and  conse- 
quently steam  may  form.  If  a  range  flow  pipe  pitches  down 
to  the  water  front  or  if  the  pipe  sags,  the  circulation  of  hot 
water  is  retarded  and  even  stopped  momentarily.  The  water 
passing  through  the  front  becomes  overheated,  bubbles  of 
steam  form  and  as  these  come  In  contact  with  the  cooler 
water  in  the  boiler  they  condense  suddenly,  producing  a  par- 
tial vacuum  which  the  water  at  once  attempts  to  fill,  thereby 
causing  the  rumbling  noise. 

Water  boils  at  212°  F.  at  atmospheric  pressure.  Under 
60  lb.  it  boils  at  300°  F.  Hence,  if  water  is  heated  to  210°  F. 
under  this  pressure  and  the  pressure  suddenly  reduced  by 
opening  a  fixture,  it  may  be  seen  that  there  will  be  more 
heat  In  the  water  than  Is  necessary  to  boll  It  at  the  reduced 
pressure  resulting  In  Its  instantaneous  vaporization  and  caus- 
ing the  rumbling  sound.  This  trouble  may  be  overcome  by 
reducing  the  heating  surface,  increasing  the  size  of  the  boiler, 
the  heating  of  radiation  from  the  boiler  or  by  adding  circulv 
flon. 

Bursting  or  Collapse  of  Boiler.— Range  boilers  collapse 
through  the  formation  of  a  partial  vacuum  inside  of  tho 
boiler  and  insufficient  strength  of  the  shell  to  withstand  the 
atmospheric  pres.sure.  This  vacuum  Is  made  by  siphonage 
of  the  boiler.  In  the  case  of  a  pressure  boiler  conditions  are 
very  favorable  for  this  to  happen.  The  boiler  tube  which 
extends  almost  to  the  bottom  of  the  boiler  forms  the  short 
arm  of  the  siphon  while  the  boiler  supply  reaching  to  the 
service  pipe  and  street  main  represents  the  long  arm. 

A  siphon  will  operate  by  a  flow  of  water  to  the  boiler  sup- 
ply. This  may  be  caused  by  closing  of  the  stop-and  waste 
cock,  which  will  allow  the  water  to  flow  through  the  waste 
hole,  or  by  a  break  In  the  boiler  supply  pipe,  seriilco  pipe  or 
even  the  street  main.  '^NTien  the  siphon  begins  to  operate, 
the  contents  of  the  boiler  are  drained  to  the  bottom  of  the 
boiler  tube,  unless  means  are  taken  for  li.s  prevention  It  Is 
practically  impossible  to  siphon  a  boiler  .supplied  by  tank 
pressure  because  the  supply  comes  from  above. 

Taere  are  several  ways  of  preventing  boiler  siphonage.  by 


drilling  u  ii.jir  111  the  upper  part  of  the  boiler  tube,  by  u&o  of 
a  vacuum  >alv«>  or  a  check  valvt-  in  the  bolivr  supply  The 
Idea  uf  a  bul«  Id  the  Uiilfr  iuIm-  in  eoimI  but  It  In  liable  to 
i\o»f  up  with  iiedimeul  or  currt>«ion.  It  tuu  largf  it  will  ad- 
mit ruld  water  Into  the  hot  »aler  at  the  tup  uf  the  boilpr. 

The  vacuum  valve  ii>  t.-«>ni>tructed  bu  that  it  in  held  dosed 
by  water  preHKUre.  but  wht-u  the  presnure  U  withdrawn  as 
would  tw  tb««  case  when  the  boili-r  In  beln^  niphoned.  at- 
muxpherlc  pressure  would  opi-n  the  valve  and  the  air  ad- 
mitted would  break  the  siphon  Iih  chief  drawback,  and  It  Is 
a  bad  one.  is  that  when  it  has  nut  been  operated  fur  a  lung 
time  II  In  apt  tu  stick  and  not  open  under  (he  prensure  of  (he 
outHlde  air.  hence  defeating  1(k  purpusn  The  ubjeolion  to  Itn 
xllcklnB  through  Infrequent  uwe  Iiuh  been  overcome  by  the 
."^tack  safely  relief  valve  which  In  In  reality  n  combiniHl  re- 
lief valve  and  hot  water  faucet  This  valve  may  be  use<|  on 
any  hoi  water  system,  saves  piping,  will  nut  slick,  leak  tr 
cause  water  hammer.  I'setl  In  conjiincllun  with  a  chock 
valve  on  the  house  supply  It  In  the  Hufehi  ihlne  to  my  knowl- 
edge 

Eaploalen  of  Water  Trent.  If.  on  a  direct  pressure  boiler, 
stoppage  In  caused  In  the  boiler  supply,  all  means  of  expan- 
nlon  are  cut  off  and  the  confined  pressure  produces  an  ex- 
ploNlou  at  the  weakest  point,  Keiienilly  the  water  front  A 
check  valve  placed  on  the  boiler  nupply  without  tho  use  of  a 
relief  valve,  closing  of  the  HUpply  valvi-  without  opening  a 
faucet  lo  relieve  the  presnure  will  act  In  the  »«me  manner  If 
the  ninge  contains  Are.  ThiK  condition  often  exlids  In  cold 
weather  when  the  service  pipe  or  boiler  supply  freezes. 
Kursllng  of  the  water  front  cannot  lake  place  under  tank 
pressure  because  of  the  expansion  pipe. 

Olrty  Hot  Water.-  -Mot  water  Is  often  made  dirty  by  Ita 
contact  with  a  cast  Inm  water  front.  Hard  water  will  not 
act  In  this  manner.  I'se  of  a  brass  water  front  will  ellmi- 
nate  this  trouble  or  In  the  case  of  an  Iron  front  If  a  little 
milk  of  lime  Is  kept  In  the  water  until  a  protective  coating 
Is  formed  it  will  be  found  to  be  a  remedy.  Calvanlzed  piping 
In  the  hot  water  system  or  sediment  drawn  from  the  boiler  Is 
another  reason.  If  the  boiler  Ik  supplleil  from  an  uncovered 
tank  In  the  attic  neglect  of  cleaning  the  lank  will  contribute 
il.-i  share  of  supplying  dirty  water.  A  galvanized  from  boiler 
i.-i  another  frequent  cause. 

Cold  Water  from  Hot  Water  Faucet  and  Vice  Versa.— It 
often  happens  when  water  In  the  boiler  Is  overheati'd  that 
11  will  cause  the  hot  water  to  back  Into  the  cold  water  piping. 
When  the  water  Is  heated  to  this  extent,  tho  upper  part  of 
the  boiler  Alls  with  steam,  the  expansion  of  which  drives  thn 
hot   water  Into  the  cold  woter  pipes. 

When  cold  water  Is  drawn  from  a  hot  water  faucet  It  may 
be  due  to  the  boiler  tube  having  rusted  off  or  been  omitted, 
or  to  the  fact  that  the  siphon  hole  Is  too  large.  Any  of  these 
three  causes  may  result  In  the  top  of  tho  boiler  filling  with 
cold  water,  pemilltlng  It  to  enter  the  flow  pipe  from  tho 
boiler. 

Air  Lock. — .Mr  lock  Is  caused  by  the  collection  of  air  at 
high  polnt.s  im  the  system  of  hot  water  piping  when  such 
points  are  not  vented.  The  air  was  In  the  water  when  It  en- 
tered the  water  front  where  It  was  liberated  by  the  heat. 
This  condlil'  only   In   »yHtei^»   under  low   pressure. 

If  the  water  ;  -■  -(ironK  enough  the  nir  will  hn  fnrred 
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Cold   Weather  Troubles  of  Water 
Departments 

Information  regarding  the  effect  of  the  cold  weather 
of  1917-18  on  water  works  operations  has  been  col- 
lected by  a  committee  of  the  American  Water  Works 
Association,  and  formed  the  basis  of  a  report  pre- 
sented at  the  Montreal  convention  of  the  associa- 
tion. The  committee  received  85  replies  in  response 
to  its  questionnaire.  Extreme  low  temperatures  pre- 
vailed throughout  the  country  during  the  winter  of  1917-191S. 
Unfortunately,  the  replies  to  the  questionnaire  seldom  gave 
temperature  where  trouble  was  experienced  and  did  not  in- 
dicate one  close  relation  between  trouble  and  temperature 
that  one  might  expect.  Trouble  was  experienced  in  com- 
paratively high  temperatures  in  some  localities  and  none  re- 
ported at  low  temperatures  in  others,  without  any  explana- 
tion of  this  unusual  condition.  In  few  cases  was  there  any 
mention  as  to  the  depth  of  snow.  Nearly  all  reported  an  in- 
crease in  consumption  during  the  cold  period. 

The  data  in  regard  to  depth  of  covering  were  interesting 
but  not  conclusive  except  in  emphasizing  the  need  of  giving 
special  study  to  local  conditions.  Pipe  having  a  covering  of 
54  In.  of  coarse  gravel  froze  while  pipe  having  only  28  in., 
laid  in  wet  ground,  escaped.  The  size  of  the  pipe  and  cir- 
culation being  the  same,  it  is  reasonable  to  suppose  that  the 
nature  of  the  covering  material  accounted  for  the  difference. 
The  question  of  covering  should  receive  the  careful  consid- 
eration of  the  local  management. 

The  data  in  regard  to  thawing  were  more  complete.  Forty- 
six  replies  reported  in  more  or  less  detail  the  use  of  electrical 
current  in  thawing:  22  reported  as  to  other  means,  steam, 
etc.  Important  details,  however,  were  lacking  in  many  cases. 
In  33  of  the  cases  the  information  was  not  comparable.  Steam 
was  used  successfully  in  a  number  of  cases. 

The  majority  of  replies  clearly  favored  the  use  of  electrical 
thawini;  and  indicated  that  this  method  afforded  advantages 
as  to  both  cost  and  efficiency.  The  cost  data  were  incom- 
plete, only  a  few  replies  giving  details  as  to  length  or  size 
of  pipe,  time,  etc.  The  cost  for  service  work  ranged  from 
$1.90  to  $139  per  service;  and  the  time  from  30  minutes  to 
two  days.  In  general,  it  may  be  said  that  the  expense  of 
thawing  a  service  was  under  $9  and  the  time  required  less 
than  one  hour.  In  the  majority  of  the  cases  reported  the 
current  was  taken  from  thfe  local  lighting  company;  fourteen 
water  companies  did  their  own  work  of  thawing;  and  in  five 
cases  the  work  was  done  by  plumbers.  The  current  used 
ranged  from  5  volts  and  150  amperes  to  125  volts  and  600 
emperes.  Storage  batteries  were  used  to  some  extent. 
There  is  a  possibility  that  the  use  of  electrical  current  may 
damage  the  pipe  connections. 

Many  automobiles  were  converted  into  effective  thawing 
outfits,  and  there  are  undoubtedly  possibilities  in  this  line. 
The  committee  would  recommend  a  generator  operated  by  a 
gas  or  oil  engine,  mounted  on  an  iron  frame,  equipped  with 
rheostat,  automatic  circuit  breaker,  voltmeter,  ammeter, 
cable,  etc.,  all  to  be  mounted  on  a  trailer  or  sleigh,  and  fur- 
ther suggests  the  use  of  a  current  of  from  30  to  50  volts 
and  130  to  400  amperes.  There  should  be  a  rheostat  con- 
trol to  permit  increase  or  decrease  in  the  voltage  without  in- 
terfering with  the  proper  operation  of  the  outfit.  By  proper 
manipulation,  such  an  outfit  should  serve  both  for  service 
work  and  reasonably  sized  pipes,  and,  if  properly  and  care- 
fully handled,  would  be  safe  and  effective.  It  was  suggested 
that  where  high  voltage  current  was  available,  an  alternating 
current  transformer  be  held  In  reserve  so  that  If  more  con- 
venient, current  could  be  taken  from  the  power  company. 
The  manipulation  in  this  case  should  be  entirely  under  the 
control  of  the  power  company.  It  must  be  borne  in  mind 
that  In  the  use  of  any  electrical  current  for  thawing  there  is 
definite  risk  and  that  care  and  common  sense  must  be  exer- 
cised. 

The  greatest  cold  weather  trouble  probably  comes  from 
frozen  services,  at  least  the  greatest  "kick"  comes  from  this 
source.  The  service  pipes  are  seldom  laid  as  deep  as  the 
mains  and  more  often  with  much  less  covering,  exactly  the 
reverse  of  what  it  should  he.  Not  infrequently  the  tap  is 
made  near  the  top  of  the  main  and  the  gooseneck  is  perhaps 
4  to  8  In.  above  the  main.  Sei^ices  should  have  more  cover- 
ing than  the  mains  and  should  be  carefully  Inspected,  espe- 
cially if  laid  by  plumbers.     A  main  or  service  that  has  once 


given  trouble  should  be  lowered  to  prevent  a  repetition  of  it. 

.\  frozen  service  is  more  or  less  inconvenient  but  a  hydrant 
out  of  commission  creates  a  serious  risk.  Hydrants  should 
receive  special  attention  and  every  hydrant  on  the  system 
should  be  inspected  late  in  the  fall.  Tlie  drip  should  be 
open,  if  the  hydrants  are  set  so  they  can  drain.  If  set  in 
water,  the  drip  should  be  plunged  and  the  hydrants  pumped 
out.  Those  on  dead  ends  should  be  packed.  Where  it  is 
necessary  to  take  these  precautions,  hydrants  should  be  in- 
spected frequently.  Tliere  should  be  a  rigid  rule  to  prevent 
unskilled  or  curious  people  opening  hydrants  during  cold 
weather  "to  see  if  water  will  run,"  a  not  infrequent  cause  of 
trouble. 

P^rozen  hydrants  were  reported  successfully  cleared  by 
steam,  hot  brine,  calcium  carbide,  alcohol  or  by  building  a 
fire  about  them.  No  information  was  given  as  to  the  effect 
of  salt  or  carbide  on  the  valves,  .\lcohol  was  reported  as 
giving  satisfactory  results  but  it  is  rather  expensive  and 
since  the  Volstead  Amendment  might  be  considered  unsafe, 
not,  however,  as  unsafe  as  the  practice  of  building  fires. 
Ordinary  hot  brine  will  do  good  work.  If  the  trouble  is  in 
the  branch,  salt  and  carbide  are  said  to  be  effective. 


Pipe-Thawing  Outfit  Operated 

from  House  Electric 

Service 

A  pipe-thawing  outfit  which  can  be  operated  from  a  110- 
volt  or  220-volt  house  service  has  been  developed  that  may 
be  operated  safely  without  requiring  great  skill.  A  descrip- 
tion of  this  outfit  is  contained  in  an  article  by  H.  S.  Rush, 
Associate  Professor  of  Electrical  Engineering,  State  School 
of  Science,  Wahpeton,  N.  D..  in  a  recent  issue  of  Electrical 
World   as   follows; 

The  equipment  consists  of  a  1.5-kva.  transformer  having 
lin-volt   and   220-volt    primary  windings  and   a   16-volt  secon- 


I 


,. ,.   .  Shut  off  ''•Frozen  Service 

'Mam 

Pipe    Thawing    Outfit    Which    Takes    Current    From    House    Service. 

dary,  100  ft.  to  125  ft.  of  No.  (i  weatherproof  copper  wire  In 
pairs  for  the  secondary  connections  and  50  ft.  of  No.  14  drop 
cord  for  the  primary  connections.  The  current  supply  is  ob- 
tained from  a  connection  at  the  entrance  cabinet  of  the  house- 
lighting  service,  using  the  220-volt  connection  where  the 
service  is  three-wire.  One  secondary  connection  is  made 
to  the  water  pipe  in  the  building  and  the  other  by  means  of  a 
plumber's  key  attached  to  the  shut  off  cock  at  the  street  end 
of  the  service  pipe. 

The  transformer  capacity  of  H-i  kva.  has  been  found  suf- 
ficient for  %-in.  and  lin.  iron  and  lead  service  pipes.  The 
thawing  time  ordinarily  ranges  from  ten  to  thirty  minutes, 
which  compares  favorably  with  the  former  method  using  a 
10-kva.  to  15-kva.  transformer  connected  to  the  2,200-volt 
primary  circuit.  Should  the  service  be  frozen  between  the 
shut-off  and  the  main  the  connection  may  be  made  to  a 
neighboring  shut-off. 

The  transformer  used  is  of  the  ordinary  core  type  having 
a  core  made  of  sheets  of  stovepipe  iron.  The  laminations 
are  1%  in.  x  G%  in.  and  1%  in  x  9%  in.  The 
core  is  built  up  to  a  cross-section  of  1%  in.  x  1% 
in.,  with  the  laminations  dovetailing  at  the  corners  in 
groups  of  five.  The  opening  through  the  core  is 
5  in.  X  8  in.  The  primary  winding  consists  of  520  turns  of 
No.  12  magnet  wire  divided  into  two  windings  of  260  turns 
for  paralleling  when  using  110  volts  on  the  primary.  The 
two  halves  of  the  primary  winding  are  placed  in  series  when 
using  220  volts.    The  secondary  is  made  of  38  turns  of  No.  1 
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bare  copper  wire.  The  transformer  Is  alrcooleJ  ami  is  mount- 
ed In  a  wooden  case  with  a  hole  left  thruujfh  the  Imx  so  that 
additional  secondary  turns  may  be  thread. -d  tliroupsti  tu  vary 
the  secondary  voltage  If  required.  The  ciuiii'lett  trauaforiu 
er  Is  S%  in.  x  14  in.  x  13^  in.  hich  and  w.l«ha  aUnit  5i  lb 

The  current  depends  upon  the  resL^iUinri-  uf  the  scrvue  pipe, 
usually  SO  amp.  to  110  amp.  on  the  sfcondury  .•ii.ln  and  11 
amp.  to  It;  amp.  on  the  primary. 


How  to  Fill  a  Water  Main  Lin<* 

Useful  suggestions  on  Blling  a  maiu  llii.'  \\..ii'  Kiven  by 
Mr.  George  H.  Finneran,  Superintendent  of  WnliT  Si-rvlce 
of  Boston.  Mass.,  In  his  paper.  "A  Practical  Talk  on  Somo 
Waterworks  Matters,"  presented  at  tho  recent  convention  of 
the  New  Kngland  Waterworks  Association.  An  abstract  of 
this  portion  of  his  paper  follows: 

To  the  average  workman  filling  a  man  lino  Is  a  very  com- 
monplace affair,  but  to  the  competent  and  painstaking  man 
It  Is  a  very  Important  matter.  The  important  thing  Is  to  get 
rid  of  all  the  air.  In  ordlnao'  distribution  nialn.s  (i>  which 
hydrants  are  connected,  this  is  not  a  hard  matt<>r  as  by  open- 
ing one  or  more  hydrants  the  main  pipe  is  vented  and  the 
air  allowed  to  escape  as  the  water  displaces  It.  In  largo 
transmission  mains,  air  valves  placed  at  high  points  In  the 
grade  line  are  the  only  means  of  letting  out  the  air.  There 
should  always  be  at  least  one  air  valve  of  at  least  2  In.  in 
diameter  in  each  section  between  gates  and  located  at  the 
highest  point  of  the  pipe  line.  If  the  grade  lino  of  the  plpo 
Is  undulating  the  valve  should  be  placed  on  every  summit. 
If  gates  are  located  at  high  points  It  is  well  to  have  an  air 
valve  close  to  Uie  gate  on   each  side. 

A  man  should  be  stationed  at  each  valve  in  the  section  to 
be  tilled,  with  wrench  or  key  to  control  the  valve  when  the 
air  Is  e.xpelled  and  the  water  comes.  Not  every  man  Is  suit- 
able for  this  job.  The  roar  of  the  air.  escaping  from  a  large 
main  has  a  bad  effect  on  a  nervous  man  and  he  Is  Inclined 
to  shut  the  valve  before  all  the  air  Is  out.  As  the  filling 
of  the  pipe  nears  completion  the  air  and  water  rush  out  al- 
ternately caused  by  the  breaking  down  of  air  pockets  and 
surging  of  the  water  in  the  pipe.  If  the  manhole  in  which 
the  valve  Is  housed  should  become  filled  with  water  these 
rushes  of  air  and  water  arc  apt  to  cause  violent  splashes  and 
consequent  wetting  of  the  man  with  the  wrench.  A  timid 
man  may  desert  his  post  or  allow  the  wrench  to  become 
displaced  on  the  air  valve.  It  Is  a  hard  matter  sometlmea  tf 
replace  the  wrench  on  account  of  the  agitated  state  of  the 
water  in  the  box  or  manhole  and  Its  Increasing  pressure. 
An  experienced  man  can  usually  tell  when  the  air  is  all  ex- 
pelled. The  discharge  becomes  more  uniform  and  the  water 
loses  its  whltey,  foamy  appearance. 

If  there  are  small  by-passes  around  the  large  gates  the 
filling  of  the  pipe  should  be  done  through  one  of  them,  al- 
ways choosing  the  low  end  of  the  section.  If  there  are  no 
by-passes  there  Is  usually  at  least  one  connection  of  smaller 
diameter  than  that  of  the  main  to  be  filled.  Fill  througli  that. 
If  there  are  no  by-passes  or  connections,  open  one  of  the 
large  gates  a  very  little  and  admit  the  water  very  slowly 
from  the  lower  end  of  the  section  If  possible.  It  Is  usually  a 
hard  matter  to  open  a  large  gate  with  the  pro.ssure  on  one 
Bide  only.  Care  should  be  taken  to  avoid  breaking  the  gear 
or  the  screw. 

If  the  air  Is  not  completely  driven  out  of  the  pipe  It  will 
find  its  way  out  somehow  and  it  Is  very  often  the  ca.se  that 
It  works  Its  way  out  through  the  top  of  a  Joint  or  through 
the  stuffing  box  of  a  gate  valve.  This  means  In  the  case  of 
the  joint  a  weakening  of  the  same  and  a  leak  starts  then  and 
there.  It  Is  not  an  unusual  thing  that  when  a  large  line  Is 
shut  down  and  emptied  or  partially  emptied  to  make  repalrn 
that  not  long  after  It  is  turned  on  a  leak  is  reported  In  the 
street  over  the  line.  This  happens  notwlth.^tandlng  olTorts 
to  have  the  line  properly  filled,  showing  how  dlffirult  It  Is  to 
rid  the  pipe  line  of  all  the  air.  Joints  are  often  blown  out  by 
air. 

The  collapse  of  air  pockets  In  the  pipe  sometimes  producen 
powerful  concussions  which  have  a  bad  effect  on  the  pipe 
line  and  cause  a  movement  in  the  same  at  some  weak  point. 
It  Is  therefore  of  great  importance  that  the  utmost  care  be 
exercised  in  filling  pipes.  Do  It  slowly.  If  possible,  let  It 
dribble  in.  The  trouble  Is  usually  caused  by  Impatient  men 
who  will  not  wait  for  the  line  to  fill  slowly. 


Further  Tests  of  Unaflow^ Pump- 
ing Enj^ine* 

By  I).  A.  UlXaOW, 
Wurihinelon  IMinp  «n<l  Mafhiiirr>   Curporailiju.  New  Vork. 
Thti  first  "rnallow"   pumping  engino  of  the  lyp»  dcscribMl 
In   thin  paper  wna  dt^Klgncd   primarily   tor  experlmvnial  pur- 
ItoAeii  with  a  view  to  dt^tcrminlng: 

1.  The  p«rml»«lbl«  tpoi^D  fur  r«clprocatlnK  puinptnfi 
••nglueg  of  thl«  type. 

2.  The  Hl«<aiu  cunRumpllon  of  the  •Tnuflow"  enslne  opcr- 
uuiiX  at  p<Tmlsiilbli<  rrrrlprocatlng  englni*  spood. 

3  Ii8  t'tnclency  when  operating  at  tht'So  ti|>erd«. 

4  ItH  duty  or  UHeful  work  per  1.000  lb  of  ateam  under 
various  operating  conditions. 

With  theue  ubJcctH  In  mind  It  was  di-c-ldrd  to  dmlgn.  con- 
Ntruct,  operaio  nud  tout  a  ulnglo-oyllnder  horizontal  cmuk  and 
IlywhiH'l  •Tnaflow"  pumping  unit  of  th«<  extended  typ<',  bar- 
ing  a  nominal  capacity  of  ^^  to  3,000,000  gnl    per  24  liouni. 

The  CommlMsionor  of  Public  Workn  of  tho  city  of  lluffalo, 
.v.  Y..  upon  request.  Kov©  pormUHion  for  tho  InHtallntlun  of 
sut'h  a  unit  In  the  Porter  avnnuo  water  worka  puinplnc  ita- 
tli.n  of  that  clty.t 

ThiH  pumping  engine  has  a  steam  cylinder  13H  in  In  diuro- 
eter  by  21-in.  stroke,  directly  connected  at  Its  outboard  end. 
through  an  extension  of  Its  piKton  rod.  to  one  double-octlnc 
pump  having  n  plunger  U  In.  dlamxtor  by  21-ln.  stroke, 
though  the  pump  was  so  doslKix'd  that  iiliingpni  up  to  11  In 
could  be  Installed  If  desired  for  uxperlmental  purposes.  With 
tho  9-ln.  diameter  plunger,  and  operating  at  a  speed  of  210 
r.p.m  .  Its  normal  capacity  Ik  J.Oho.OOO  gal.  per  day.  When 
completed  and  InHtalled,  the  pump  suction  was  connected  by 
a  pipe  about  CO  ft.  long  to  the  same  pump  well  or  conduit 
that  supplied  the  other  pumping  engines  In  tho  Porter  Ave. 
station,  the  suction  lift  beln»;  approximately  IL  ft  Tho 
water  pumped  was  discharged  back  Into  this  well  through  « 
pipe  provided  for  that  purpose,  and  any  desired  water  pres- 
sure was  maintained  by  throttling  a  gate  valve  In  this  dis- 
cliarge  main. 

For  convenience  In  testing,  a  surface  condenser  In  the  dis- 
charge line  and  an  Independent  alr-iiump  were  used.  In  try- 
ing out  tho  various  featured  of  tho  Installation.  3.1  or  40  tests 
of  various  kinds  were  made,  some  of  them  nither  unusual; 
for  Instance,  operating  a  single  plunger  pump  at  736  ft  per 
minute  piston  speed.  During  those  tests,  only  tho  station 
steam  pressure  wos  available.  This  varied  from  time  to  time 
from  200  to  22".  lb.  gauge,  superheated  about  10  to  20*  F.  at 
the  engine.  After  a  part  of  thi-  tests  had  been  made,  an  In- 
dependently oil-fired  superheater  was  connected  to  the  steam 
line,  and  different  steam  tempernturos  were  thereafter  read- 
ily obtained.  Before  the  tests  were  commenced  all  Instru- 
ments and  weighing  apparatus  were  carefully  calibrated. 

On  account  of  the  sUo  of  the  unit  and  facilities  for  testing, 
a  uniform  period  of  two  hours  whs  adopted  for  each  test,  and 
— with  few  exceptions — all  of  them  extended  over  thU  pe- 
riod. The  steam  for  operating  tho  independent  air  pump 
was  not  charged  against  the  engine. 

The  engine  frame  was  the  enclosed  typo;  the  mechanical 
lubrication  was  fiow  and  splash:  tho  cylinder  lubrication  was 
positive.  There  have  been  no  lubrication  troubles  of  any 
nature,  either  In  the  bearings,  running  parts  or  steam  cylin- 
der. A  thorough  examination  after  the  engine  had  bp<>n  in 
service  for  some  time  showed  the  main  and  other  bmirlngs 
to  bo  In  first  class  condition,  with  no  appreciable  signs  of 
wear.  There  have  boon  no  hot  bearings  during  tho  operating 
life  of  this  engine.  Tho  machine  oil  used  was  the  oil  ordi- 
narily use.i  lit  II,,.  poricr  Ave.  pumplf-  - •  ••     -'  •'•     ■  low- 

rtinnlng  ::  .-iil.  vertical  triplex  •  en- 
gines In  I'  The  examination  ..,  i..-  r-i-  ..i,,  .  ...nder 
and  pisto!  to  be  In  excellent  condition,  the  run- 
ning surf.i. il  over  and  polished,  with  no  Indica- 
tion of  abrasion  either  on  the  surfoce  of  the  piston  or  In  tho 
cylin'!-"-    ■'  "'••  exhaust  ports. 

Tl;  iirlnclpio  of  the  "I'naflow"  steam  engine,  from 

whir!,  ,  ■'  1'-  name.  Is  that  tho  steam  flows  In  one  di- 

rection tV,  steam  cylinder,  ordinarily  being  admitted 

through  tj.  ..  ..;..!  head  at  each  end  and  exhausted  at  a 
point  most  dlatant  from  tho  point  of  admission.    There  la  no 
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21S.0 

220.0 

562.5 

569.0 

167.7 

173.0 

27.5 

27.3 

195.6 

251.7 

149.6 

152.0 

147.2 

150.1 

61.4 

78.3 

132.0 

171.0 

12.1 

11.9 

2.390.0 

2.430.0 

2.340.0 

2,360.0 

2.1 

2.9 

3.4 

3.5 

147.8 

2.2 

reversal  of  steam  over  its  own  path:  high  compression  is  ob- 
tained: and  initial  condensation  is  practically  eliminated, 
even  with  short  cut-off.  with  the  result  that  high  economies 
are  developed  in  a  single-cylinder  engine  of  this  type. 

Below  are  given  condensed  tabulations  of  24  different  tests: 
Three  tests  were  made,  March  23  and  24.  1920.  particularly 
for  the  purpose  of  ascertaining  the  per  cent  of  slip  and  the 
relative  duties  when  operating  with  normal  ni.e.p.  in  the 
steam  cylinder  with  one-third  overload  and  with  two-tbirds 
overload.  The  overload  conditions  were  obtained  by  throt- 
tling the  discharge  gate-valve  and  increasing  the  discharge 
pressures,  all  other  conditions — such  as  speed,  steam  pres- 
sure, vacuum,  etc. — remaining  as  nearly  constant  as  possible. 
The  diameter  of  the  pump  plunger  was  11  in.  and  the  diam- 
eter of  the  pump  plunger-rod  was  3  in.  The  useful  water- 
horse-power  was  approximately  90  per  cent  of  the  steam-indi- 
cated horse-power  in  each  case. 

The  duty  stated  is  the  duty  in  million  footpounds  per  1,000 
lb-  of  steam,  and  is  calculated  from  plunger  displacement. 

•  It  is  perhaps  unnecessary  to  call  attention  to  the  fact  that 
the  unit  is  comparatively  small,  and  that  considerably  better 
results  may  be  anticipated  from  larger  ones. 

, Date  of  trials ,, 

Mar.  23.  JIar.24.  Mar.  24. 

Steam  pressure  at  throttle,  lb.  gauge  220.0 

Stoam  tempci-ature  at  throttle,  deg.  F .i62.4 

Superheat  at  throttle,  deg.  F 167.0 

Vacuun;.    in.   mercury    27.0 

Ti.t.il   head,    ft 153.0 

Revolutions  per  minute    130.7 

Dut.v.    million    footpounds    146.1 

Average  m.e.p.    (lb.)    48.5 

Ir.rticated  h.p 103.0 

Steam   per  i.h.p.   hour   (lb.)    12.2 

Gal.  per  min.  pumped  (p.d.)   2,410.0 

Gal.  per  min.  pumped   (cal.   noz.)    2,370.0 

Slip    (per  cent)    !■" 

Av.  velocity  through  pump  valves,  ft.  per  sec.        3.4 

Duty,  average  of  three  tests,  mill.  it.  lb 

Slip,  average  of  three  tests,  per  cent 

It  will  be  noted  that  there  was  an  apparent  slight  increase 
in  duty  as  the  mean  effective  pressure  in  the  steam  cylinder 
was  increased,  but  the  results,  being  so  nearly  alike,  indicate 
a  very  flat  economy  curve. 

For  the  purpose  of  checking  the  relative  steam  consump- 
tion and  duties  at  different  mean  effective  pressures  in  the 
steam  cylinder  another  series  of  tests  was  made  during 
which  the  steam  pressures  were  lower,  the  amount  of  super- 
heal  much  less  and  the  vacuum  in  the  condenser  somewliat 
lower,  due  partly  to  barometric  conditions,  for  the  barometer 
readings  averaged  29.3  in. 

An  S-in.  plunger  had  been  substituted  for  the  11-in.  plunger 
and  considerably  higlier  water  pressures  in  the  pump  were 
maintained.     The  following  is  a  summary  of  these  tests: 

, Date  of  trials ^ 

Aug.  25.  Aug.  25.  Aug.  28. 

Steam  pressure  at  throttle,   lb.  gauge   205.0        209.0        216.0 

Steam  temperature  at  throttle,  deg.  F 426.0        428.0        430.0 

Supc-heat  at  throttle,  deg.   F 36.0  36.0  36.0 

Vacuum,   in.   mercury*    26.5  26.3  25.8 

ToUl  head,   ft 249.5        302.5        366.7 

RevoUitlcns  per  minute   210.0       207.5        208.0 

Duty,  million  footpounds  128.3        131.5        132.0 

Average    m.e.p.    Ob.)    39.3  46.0  57.8 

Indicated   h.p.    118.8        137.8        173.5 

Steam  per  I.h.p.  hour  (lb.)    13.6  13.5  13.3 

ESTiciency.   oer  cent    88.0  90.0  87.2 

Capacity  per  minute  (plunger  dis.) 164.6     1.630.0    1.633.0 

During  these  three  tests  the  operating  conditions  were 
maintained  as  nearly  uniform  as  practical,  excepting  that  the 
mean  effective  pressures  in  the  steam  cylinder  were  changed 
by  increasing  the  discharge  pressures  in  the  pump. 

The  duties  obtained  confirm  the  results  of  the  previous 
tests  in  that  they  show  a  slightly  better  economy  for  the 
higher  mean  effective  pressures  is  the  steam  cylinder,  but 
again  the  difference  is  so  slight  that  it  confirms  the  flat  econ- 
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No. 
1... 
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S. 
10. 
II. 
U. 
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14. 
15. 
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17. 
13. 


TABLE   I. 

Steam 

Super- 

pressure 

heat. 

Total  water 

R.P.M. 

by  gauge. 

deg.  F. 

pressure. 

Duty. 

9g.e 

217.0 

0.0 

96.3 

101.6 

124.3 

218.7 

7.0 

96.2 

109.0 

149.7 

216.7 

9.0 

97.0 

115.7 

177.3 

215.3 

25.0 

97.7 

126.3 

201.1 

213.0 

22.0 

97.6 

132.0 

102.0 

219.0 

55.0 

96.0 

132.5 

125.8 

216.0 

53.0 

98.8 

135.5 

150.1 

217.0 

50.0 

97.2 

133.4 

177.0 

216.0 

52.4 

98.0 

138.3 

20f..2 

215.0 

58.0 

97.0 

144.0 

173.6 

214.0 

94.1 

95.2 

163.6 

199.6 

21B.0 

89.4 

99.0 

157.0 

99.0 

216.0 

17.0 

116.0 

110.0 

122.6 

214.0 

20.7 

115.0 

120.4 

H8.fi 

210.0 

27.4 

120.0 

127.5 

176.4 

210.0 

30.0 

120.0 

131.0 

199.3 

212.0 

31.0 

123.0 

134.0 

198.4 

224.0 

39.0 

97.5 

91.0 

oniy  curve  characteristics  of  this  tj'pe  of  steam  prime-mover. 

No  proper  calibrated  nozzles  were  available  for  measuring 
the  water  pumped  during  these  tests,  so  no  acceptable  slip 
tests  could  be  made. 

During  the  months  of  November  and  December  last  a  num- 
ber of  tests  were  made,  and  the  results  of  some  of  them  are 
given  in  Table  I. 

During  the  last  test  the  engine  exhausted  against  atmos- 
pheric pressure,  i.  e.,  high  pressure,  non-condensing.  Test 
No.  12  gave  a  steam  consumption  of  11.4  lb.  i.h.p.  hour. 

At  all  times  during  its  operation  the  engine  was  under  the 
control  of  its  variable  speed  governor.  The  results  of  all  of 
these  tests  indicate  that  the  permissible  speeds  of  this  type 
of  pumping  engine  are  much  higher  than  considered  advis- 
able for  familiar  types  of  crank  and  flywheel  pumping  en- 
gines. The  results  as  to  steam  economy  speak  for  them- 
selves: they  indicate  higher  economy  for  higher  speeds  and 
temperatures. 


Underwater  Pit  for   Storing   100- 
000  Tons  of  Coal 

An  underwater  coal  storage  pit  having  several  interesting 
features  has  been  built  for  the  Standard  Oil  Co.  The  pit 
has  a  capacity  of  100,000  tons  and  is  located  about  2  miles 
south  of  the  shore  of  Lake  Michigan  at  Whiting,  Ind.  It 
was  constructed  by  the  Great  Lakes  Dredge  Dock  Co.,  Chi- 
cago. The  following  particulars  are  taken  from  a  recently 
issued  publication  ("Bituminous  Coal  Storage  Practice")  of 
the  Engineering  Experiment  Station  of  the  University  of 
Illinois. 

The  storage  basin  consists  of  a  pit  1,000  ft.  long,  202  ft. 
wide,  and  28%   ft.  deep  below  yard  rail  level  and  24%   ft. 
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Pit  on(/  Track  P/or  Dtroi/of  TresT/e  8«nr  Qr>*  Btnrof  Tmr^ 

Sectional  View  and  Details  of  Underwater  Coal  Storage  Pit. 

deep  below  ground  water  level.  The  pit  Is  enclosed  by  a 
heavy  wooden  sheet-pile  dock  construction  below  water  level, 
capped  with  concrete  above  water  level.  There  are  four 
lines  of  standard  gage  railroad  track  trestle  running  longi- 
tudinally through  the  pit  and  four  lines  on  each  side  of  the 
pit. 

The  pit  was  excavated  with  a  15-in.  hydraulic  suction 
dredge,  w'hich  was  hauled  overland  a  mile  and  a  half  to 
the  site:  advantage  was  taken  of  the  marshy  conditions  to 
excavate  a  sufficiently  large  area  in  which  to  float  the  dredge. 
The  excavated  material  was  discharged  through  pipes  at  a 
point  1,000  ft.  away  from  the  pit  and  the  run-off  water  car- 
ried back  to  the  pit  through  trenches:  thus  a  sufficient  sup- 
ply of  water  was  insured  to  keep  the  dredge  afloat.  Wake- 
field sheet-piling  and  dock-piling  were  then  driven  by  means 
of  two  floating  pile  drivers,  built  on  the  site,  and  the  con- 
crete mass  surrounding  the  pit  at  the  water  line  was  placed, 
special  concrete  mixers  being  mounted  on  railroad  flat  cars. 
The  bottom  of  the  pit  was  leveled  off  with  the  hydraulic 
dredge  by  means  of  a  special  mouth-piece,  so  that  no  point 
was  more  than  fi  in.  above  or  below  grade.  After  the  dredge 
had  leveled  off  the  bottom,  a  drag  was  used  consisting  of  a 
heavy  horizontal  12-ft.  by  1-ft.  timber  fastened  to  a  pile 
driver. 

The  concrete  floor,  1  ft.  in  thickness,  was  placed  in  about 
25  ft.  of  water  over  the  entire  floor  area  of  1,000  ft.  by  202 
ft.,  by  means  of  a  special  tremle  device,  patented  by  the 
Great  Lakes  Dredge  &  Dock  Co.  By  using  this  device,  It 
was   possible   to   place  the  concrete   under  pressure  and  to 
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spread  it  uniformly  ovt>r  the  bottom,  so  th  •(  no  poiLt  wan 
more  than  3  in.  off  grade. 

The  unloading  is  done  by  dumping  th.'  .-iirs  iHits.i  boituui 
or  side  dump)  from  the  trestle  or  frviii  the  •  i.les  of  the  pit. 
By   means   of   the   four   trucks   runnitu  Mu-   pit   and 

those  on  each  side,  six  trains,  of  at  li  ti  cual  car* 

can  be  unloaded  or  loaded  simultaneoii-;., . 

The  four  tracks  in  the  pit  and  thosu  alon»;  i-ach  .ild.-  gire 
a  tnickage  length  of  practically  two  niiKs  (ur  rail  lituraKr 
purposes;  in  other  words,  little  wround  spacv  is  list  by  In 
stalling  one  of  these  pits  in  this  manner.  In  fact,  ai;y  KWltch 
yard  can  have  an  underwater  coal  storage  pit  without  the 
acquisition  of  more  land. 


Some  Cost  and  Operatini^  Data  for 
Small  Waterworks 

VTo1rs»o:   of  Electrlr  Railway  Enuln.iTinK    I^iV^ivittr     lnd. 

The    following   cost    and    operating   data    pi>rlaln    to   limall 

■iterworks   equipment.      They    were   coiiiplU'd    in   connection 

«ith    the    preparation    of    Buletin     No.     4.     "Klectrlc    Iirlven 

Waterworks  In   Indiana."  Purdue  Tnlversity  Kngineering  Ex 

•  riment   Station,  and.   in   a    way,  are  supplementary   to  data 
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Flo-  1 — Costs  cf  Votor-Driven  Centrifugal  Pumps. 

1  ubiished  in  the  Issue  of  "Eniiineering  and  ("ontrnctlng"  for 
April   H,   1920. 

Figure  1  shows  cost  data  for  centrifugal  pumping  units  for 

!-'-'>-ft.  175-ft.  and  250-ft.  heads.     These  units  include  3phase, 

ovolt.  1.800  r.p.m..  squirrel  cage,  alternating  current  indue- 

■  n    motors,   complete   with   hand-operated   starting   compen- 

itors.  mounted  on  the  same  sub-base  and  direct  connected  to 

wie  pumps.     The  costs  are  F.O.B.  works,  and  are  as  of  .-Vpril 

1.  1919. 

As  cost  equations  are  often  more  convenient  for  an  engi- 
neer's reference  handbook  than  tables  or  curves,  such  cqua- 
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ions  have  been  worked  out  for  the  graphs  of  Fig.  1.    They 
•ire  as  follows: 

Capacities  from   500  Jo  1,500  gal.  per  minute.  250-ft.  head. 
Cost  =  $SO0  +  $1.25  X  G.P.M. 

Capacities  250  to  1,500  gal.  per  minute,  175  ft.  head.  Co8l  = 
JSOO  +  $0.80  X  G.P.M. 


Caparilieii  100  lo  7S0  gal.  |><>t  miaule,  125  (I  b«ad,  Co«t  := 
IC^O   -  $0.75  X  U  P  M 

CapaeitleM  750  lu  2.000  tal.  pi>r  liiluutr.  l*;^  II  bead,  CokI  =: 
fitUu  -i-  $0.45   •  C.  P  M 

Similar  ciwt  rtjuaiionK  for  motor  driven  rotary  i>k;iiipi>  of 
first  clawi    manufai-turr   ar<' 


'f'     V    h    '4   'i  m    IP    m   m   ir   h    ii  ri 

■'\   ^  Ifc  M   w\ 

Flo.    I — Goal     C'.nsunipoon     In     Small     Waterwerki     Plant*. 

Capacities  luo  tu  4u0  gal  per  lulnute,  I2:>  ft  head.  Coat  = 
$4  50  y  OP  .M. 

OnpacltieK  500  to  2,000  gal.  per  minute,  125  ft.  head.  Coil  =: 
$1,300  -r  $1  00  i;  P  .M 

For  nir  pumps  with  motor-driven  compresitorii  the  equa- 
tion is: 

Capacltien  up  to  500  gill  \wr  minute,  50ft.  Hft.  ro»t  = 
$r.0o  -  $4.   .;  G.P.M. 

For  motor-driven  deep  well  reciprocating  pumping  unita 
the  ••quallon.s  are: 

Caparliies  up  to  200  gill,  per  minute.  60-fl  lift.  Co«t  = 
ji  nil  ^   $6   .  G.P  .M 

Capacities  up  to  200  val.  per  minute.  ICO  ft.  head.  Cost  = 
$600  -  $'i  >  C.P.M, 

For  elevated  tanks,  height  to  top  of  tank  100  ft.,  tank  ra- 
pacities. 2.'i.00ii  to  200.000  gul..  Cost  =  $3,200  +  (45  X  capnclly 
in   1,000  gal. 

The  tank  costs  are  for  the  tanks  erected  complete  and 
include  everything  except  freight  charges.  The  weights  of 
the«e  tanks  ond  their  towers  are  givi-n  by, 

Weight  =  14  tons  ^  «4    •'.  capacity  in   1,000  gal. 

In  Fie.  2  are  shown  the  efflclencles  of  triplex,  rotary  and 
centrifugal  pumps.  These  curves  do  not  represent  the  elB- 
cleiicles  of  just  one  pump  of  each  of  the  different  types  op- 
erated under  various  dischurk-e  conditions,  but  ur  "'  'll- 
i-lencles  of  lines  of  pumps  of  the  several  types,  tl.  v 

of  each   pump  in   a   given    line   being   the   best  opi'i.imn;   i-lh- 
ciency  of  that   pump. 

Fuel   ronsumtitlon   and   conservation   are   nr.'* 
Importance  today  and   in   Fig.   :'.  is  shown  an 
fuel  consumption  of  a  nunilx-r  of  small  s'' 
works   plants   In   Indiana.     It   will   \\<  not- 
plants    the    fuel    consunipilon    reaches   an    .niiii.  i  ■• 

figure.     Were  thes<'  plants  opi-ruled  by  electric  im  ■ 
ing  their  energy  supply  from  a  ceir     '     •     '   n  of  ii!ii%    nn'd- 
eiate  rap;iclty.  the  equivalent  coal   ■  M  would  rarely 

eice>d  7  lb    of  coal  per  1.000  gal.  >>i    »ai'  r  pumped,  and   in 
many  rases  fall  below  5  lb.  per  1.000  gul. 

tMiatiitippi  Valley  Waterv»ay«  A»»»ocl.it(on  Merged  with 
IMIraiaaippt  Valley  Ataociation.  -  A   '  ;'i 
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Oil  Burning  Boiler  Plant  of  Lynn, 
Mass.,  Pumping  Station 

As  a  result  of  the  coal  situation  in  the  past  two  years 
it  was  thought  desirable  to  change  to  oil  as  fu^l  for  the  boil- 
ers of  the  main  pumping  station  of  Lynn.  Mass.  An  inter- 
esting description  of  the  installation  was  given,  by  Mr 
Reeves  J.  Newsom.  Commissioner  of  Water  Supply,  Lynn,  in 
a  paper  presented  Sept.  S  at  the  39th  annual  convention  of 
the  New  England  Waterworks  Association.  An  abstract  of  this 
portion  of  his  paper  follows:  The  station  is  equipped  with  a 
15,000,000  gal.  per  day  turbine  driven  centrifugal  pump,  and 
two  reciprocating  crank  and  flywheel  pumps,  10,000.000  and 
5,000,000  gal.  per  day  capacity,  respectively,  power  for  which 
is  furnished  by  two  175-HP.  boilers.  There  is  also  a  motor 
driven  centrifugal  auxiliary  pump  of  3,750.000  gal.  per  day 
capacity,  for  which  power  is  purchased  from  the  local  electric 
light  company.  As  the  consumtpion  is  about  9.000,000  gal. 
per  day,  it  is  essential  that  at  least  one  boiler  be  in  opera- 
tion at  all  times  in  addition  to  the  electric  unit,  and  ordinarily 
all  the  pumping  is  done  by  steam  using  both  boilers. 

Tlie  coal  problem  has  become  very  serious  in  two  ways. 
At  times  coal  is  scarcely  obtainable  and  last  winter  for 
several  weeks  it  was  necessary  to  depend  on  trucks  com- 
ing through  the  deep  snows  from  a  city  20  miles  distant  to 
keep  the  pumps  going.  Then,  too,  the  quality  of  the  coal 
now  on  the  market  made  its  use  very  uneconomical.  The 
station  duty  has  dropped  as  much  as  30  per  cent  at  times, 
and  in  order  to  keep  up  steam  there  has  had  to  be  wasted 
unburned,  through  the  ash  pit,  18  per  cent  to  20  per  cent 
on  the  average,  and.  at  times,  as  high  as  28  per  cent  of  the 
coal  fired.  Combined  with  these  facts  has  been  the  ever- 
rising  price  of  coal  from  around  |1  per  ton  to  $1G.30  at  the 
present  time. 

A  contract  was  made  for  oil  at  the  equivalent  of  about 
$9  per  ton  for  coal,  and  the  price  is  guaranteed  for  2%  years, 
and  the  delivery  of  the  oil  for  five  years.  This  contract  is 
backed  by  a  $10,000  bond,  which  is  two-thirds  of  the  cost 
of  the  oil  burning  apparatus,  and  the  amount  to  be  saved 
Is  such  that  if  the  oil  company  delivers  oil  for  only  a  few 
months  this  city  can  change  back  to  coal  without  loss. 

The  oil  burning  apparatus  which  is  being  installed  con- 
sists of  three  principal  elements,  the  storage  tank,  the  com- 
bined pump  and  heater,  and  the  burners,  with  connecting 
piping  and  auxiliaries. 

The  storage  tank  is  of  reinforced  concrete,  built  in  two 
separate  compartments  with  a  total  capacity  of  35.000  gal., 
or  about  three  weeks'  supply.  A  suction  pipe  comes  from 
each  compartment  of  the  tank  and  runs  to  the  pump  inside 
the  boiler  room.  These  pipes  are  surrounded  near  the  end 
by  steam  jackets  which  heat  the  heavy  fuel  oil  so  that  it 
will  flow.  Pipes  extending  to  the  bottom  enter  the  tank 
at  the  same  points  to  which  ejectors  can  be  attached  for 
removing  water  which  may  collect  from  time  to  time. 

The  pump  to  which  the  suction  pipes  are  attached  is  of 
the  double  duplex  direct  acting  type,  mounted  above  the 
heater  which  is  cylindrical  in  shape,  the  whole  making  a  small 
compact  unit.  The  heater  is  constructed  like  a  surface  con- 
denser, the  steam  being  Inside  the  tubes  and  the  oil  flowing 
around  them.  In  this  heater  the  temperature  of  the  oil  is 
raisd    to   about   130^    F. 

From  the  heater  the  oil  is  pumped  to  the  boiler  front,  w'here 
it  passes  through  an  auxiliar>'  heater  composed  of  another 
steam  jacketed  section  of  pipe  which  is  used  to  heat  the  oil 
beyond  the  pump  when  the  boilers  have  been  banked,  or 
when  for  any  reason  the  main  heater  does  not  function  prop- 
erly. The  piping  is  so  arranged  that  all  exhaust  steam  from 
the  heaters  and  pump  is  returned  to  the  boilers. 

The  oil  then  passes  through  a  regulator  and  to  the  burn- 
ers, where  It  is  atomized  by  steam  and  mixed  with  air.  The 
burners  are  placed  Just  below  the  location  of  the  coal  grates, 
the  pipes  coming  in  through  the  ash  doors  which  are  en- 
tirely bricked  up  except  for  the  requisite  air  slots. 

The  regulator  is  actuated  by  changes  in  steam  pressure 
and  controls  the  flow  of  oil  to  the  burners.  The  supply  of 
air  is  controlled  by  the  position  of  the  chimney  drafts.  It 
Is  possible  to  obtain  a  regulator  which  will  also  control  the 
air,  but  a  centrifugal  pump  load  is  so  steady  that  practically 
no  change  is  required  in  the  amount  of  air  needed,  once  it 
has  been  set  to  meet  the  atmospheric  conditions  for  the 
day's  run  and  the  complication  of  such  a  regulator  is  not, 
therefore,  iustified  in  this  particular  installation. 

(96) 


Both  boilers  are  used  ordinarily  to  carry  the  load,  and  to 
prevent  Us  unequal  distribution  and  the  overloading  of  either 
of  the  boilers,  steam  flow  meters  are  being  installed  to  show 
the  respective  outputs. 


Factory  Made  Lead  Joints  for 
Cast  Iron  Pipe 

A  factory  made  prepared  joint  for  licU  and  spigot  cast  iron 
pipe  developed  by  the  research  department  of  the  American 
Cast  Iron  Pipe  is  described  by  Mr.  Harry  Y.  Carson,  re- 
search engineer  of  the  company,  in  the  July  Journal  of  the 
American  Water  Works  Association.  The  joints  are  made 
at  the  foundry  and  shipped  to  the  job  as  an  integral  part  of 
the  pipe.  The  following  account  of  how  they  are  made  is 
abstracted  from  Mr.  Carson's  article. 

The  finished  pipe  come  down  the  pipe  runs.  Six  pipe  at  a 
time  are  rolled  onto  a  tilting  platform  and  thus  are  swung 
into  a  vertical  position  with  the  bell  end  up.  W'hen  these 
pipe  stand  on  end  the  bells  are  about  2%  ft.  above  an  over- 
head platform.  Here  stand  two  expert  joint  makers  with 
the  necessary  equipment,  whose  first  move  is  to  insert  a 
short  mandrel  into  each  of  the  six  vertical  bells. 

The  bell  on  which  this  joint  is  furnished  is  the  ordinary 
socket  as  to  depth,  diameter  and  other  essential  dimensions. 
The  slight  difference  is  that  the  bottom  or  shoulder  of  the 
bell  is  beveled  off  on  a  30-degree  angle  as  shown  in  Fig.  1, 


1 — Cross  Section  of  Part 
ly   Completed    Joint. 


Fig.    2 — IVIethod    of    Removinq 
Concrete    Plug. 


instead  of  being  square.  The  lead  groove,  also,  has  been 
made  with  a  sharper  shoulder  so  that  the  calking  is  much 
more  positive.  A  band  of  iron  wedges  held  together  by  a 
strip  of  lead  is  first  inserted  around  the  mandrel.  Two  lay- 
ers of  square  hemp,  especially  braided  for  this  purpose,  are 
next  inserted  and  calked  on  top  of  the  wedges.  Then  hot 
lead  is  poured  into  the  joint  and  the  mandrel  extracted,  leav- 
ing all  the  joint  materials  in  place. 

A  concrete  plug,  shown  in  Fig.  2,  is  inserted  to  protect  the 
joint  materials  in  shipment,  and  the  pipe  and  joint  are  ready 
for  the  trench.  This  concrete  plug  is  so  designed  that  it 
may  easily  be  broken  out  or  jerked  out  of  the  bell  by  means 
of  any  convenient  bent  rod  or  the  bent  end  of  a  pinch  bar  or 
crow  bar  on  the  job.  One  can  thus  actually  look  into  the  bell 
and  see  the  condition  of  the  joint  materials  before  they  are 
calked.  This,  of  course  cannot  bo  done  with  the  ordinary 
Joint,  and  is  very  important. 

Knowing  the  joint  is  right  so  far,  the  trench  crew  now  in- 
serts the  spigot  of  the  next  pipe,  which  is  so  marked  as  to 
show  when  it  is  fully  seated  in  the  bell.  The  spigott  is  in- 
serted easily  because  the  mandrel  over  which  the  joint  was 
•nade  at  the  foundry  is  slightly  larger  in  diameter  than  the 
spigot  end  of  the  pipe.  All  pipe  with  this  joint  are  made 
without  a  bead  on  the  spigot  end.  After  inserting  the  joint 
"home"  in  the  bell,  the  calker  now  simply  takes  his  usual 
tools  and  calks  the  joints  in  the  same  way  as  he  would  the 
ordinary  joint.  WHth  this  joint,  however,  the  lead  is  driven 
farther  back  and  the  force  of  the  hammer  blows  penetrate  to 
the  hemp,  which  is  thoroughly  calked  as  well  as  the  lead. 
Thus  a  better  and  tighter  calking  is  possible. 

The  joint  is  designed  to  fulfill  certain  definite  purpose  after 
it  is  made.  The  inside  shoulder  of  the  bell,  which  has  been 
referred  to.  Fig.  2,  engages  the  iron  wedges  so  that  with  the 
slightest  deflection  of  a  joint,  these  wedges  are  forced  alonjf 
the  inclined  shoulder  and  at  the  samejime  backward  against 
the  hemp  and  lead.  Thus  further  compression,  exerted  in- 
ternally, automatically  tightens  the  Joint  as  deflection  takes 
place. 
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Influence  of  Mathematical  Specula- 
tions on  the  Progress  of 
Chemistry 

A  suggestive  lecture  by  I'rof.  H.-ury  L..>  rhateli.T  on  the 
great  importance  of  applying  higher  mathemHtic^  to  the  study 
and  Interpretation  o(  chemical  reactions  ami  to  the  further 
ance  of  chemical  research  work  is  published  in  the  May.  1920. 
issue  of  Chimie  et  Industrie.  The  folliiwinK  ubstmct  of  the 
lecture  is  given  in  Chemical  and  Metallurgical  ICuKln»«rlnE: 

Prof.  Le  Chatelier  dwells  strongly  on  th.-  needs  of  the 
bigher  general  scientitlc  education  for  the  chemist  and  clle« 
cases  where  work  on  chemistry  of  the  greatest  iuduntrlal  im- 
portance was  brought  to  successful  result  not  by  men  who 
had  received  only  a  purely  chemical  education  but  by  tboiie 
who  had  received  a  solid  theoretical  education  in  well  known 
engineering  schools.  This  Is  illustrated  by  the  work  of  men 
like  Osmond.  Deshayes.  Charpy.  Guillet.  Hied  and  Taffanel, 
•M  graduates  from  the  Paris  schools  of  Polytechnicn.  Centralo 
Mines,  where  they  could  not  have  received  sufllclent  ex- 

rimental  training  but  where  they  acquired  a  solid  sclvntlflc 
liication  which  soon  enabled  theni  to  become  leaders  In  the 
.  iiemlcal  research  field.  If  engineers  could  liecome  so  suc- 
cessful chemists,  how  much  greater  expectations  might  be 
surmised  were  the  chemists  to  possess  also  the  fundamentalii 
of  higher  mathematics. 

He  proposes  the  formation  of  special  schools  of  chemistry 
on  lines  .similar  to  those  of  the  Paris  special  school  of  elec- 
tricity where  only  bearers  of  diplomas  from  wellrecogniied 
educational  institutions  shall  be  enrolled.  Thus  only  will  it 
be  possible  to  train  a  growing  number  of  men  theoretically 
and  practically  well  prepared  to  direct  the  chemical  Indus- 
tries. 

He  suggests  a  program  for  the  orgBnization  of  the  staff  of 
chemical  plants.  This  program  calls  for  a  director  who  shall 
have  the  above  outlined  theoretical  and  practical  education 
and  whose  duties  shall  be  to  submit  to  the  chief  of  the  labo- 
ratory chemical  problems  and  act  In  a  consulting  capacity 
for  the  solution  of  such  problems.  The  chief  of  the  labora- 
tory shall  outline  and  direct  the  laboratory  work,  devise  the 
appropriate  experimental  methods,  apportion  the  work  among 
his  assistants,  control  the  exactitude  of  the  experimental  re- 
ilts.  and  interpret  these  results.  At  present  there  are  no 
;  '^clal  schools  from  which  men  prepared  for  such  work 
might  be  recruited.  The  laboratory  assistants  shall  be  ex- 
perimenters in  physics  or  chemistry,  specialists  in  their  line 
of  work.  They  could  be  recruited  in  a  satisfactory  manner 
from  the  now  existing  schools  of  chemistry.  The  help  for 
doing  the  more  or  less  routine  work  could  be  recruited  from 
those  with  some  easily  acquired  experience  in  the  required 
line  of  work. 

Prof.  Le  Chatelier  considers  the  problem  of  training  men 
for  the  task  of  chief  of  a  laboratory  of  prime  Importance  and 
dwells  especially  on  their  need  for  quite  a  thorough  knowl- 
edge of  special  mathematics.  He  Illustrates  with  facts  the 
application  of  the  notion  of  continuity  to  the  interpretation 
of  the  theory  of  solubility,  the  utilization  of  geometric  repre- 
sentations especially  for  the  outline  of  programs  of  experi- 
mental work,  the  generalization  In  solving  chemical  prob- 
lems by  the  use  of  logarithms  and  a  better  co-ordlnallon  of 
experimental  res\ilts  and  minimizing  the  experimental  errors 
by  applying  the  fundamentals  of  the  calculus  of  probabilities 

It  is  especially  in  the  practical  application  of  chemical  me- 
chanics that  mathematical  knowledge  Is  of  great  Importance. 
All  the  laws  of  chemical  mechanics  are  exclusively  of  mathe- 
matical origin.  The  number  of  these  laws  is  small,  but  their 
rigorous  exactitude  makes  them  particularly  useful.  Ho 
passes  them  in  review  and  illustrates  their  Importance  by 
numerating  some   of   their  applications     Thus: 

The  law  of  factors  of  equilibrium  has  served  to  explain  the 
function  of  catalyzers  in  chemistry  as  being  similar  to  that 
of  lubricating  oils  in  mechanical  apparatus. 

The  law  that  two  systems  in  equilibrium  with  a  third  are 
in  equilibrium  with  each  other  and  reciprocally  has  been 
successfully  applied  by  van't  Hoff  to  the  study  of  the  vapor 
tension  of  efflorescent  salts. 

The  law  of  the  stability  of  equilibrium  has  been  used  in 

>lving  the  problems  of  a  better  utilization  of  the  sen.Mlble 
heat  of  gases  and  Is  applied  to  the  now  rapidly  growing  In- 
dustry of  synthetic  ammonia. 

The  law  of  phases  has  enabled  vant  Hoff.  Bakkhuls.  Rooie- 


bourn  and  their  puplU  to  soIva  the  complicated  KvetemA  ut 
acid  solutions  uf  Iron  chlorideii  «nd  of  the  8«a  water  sttlt 
koluilon*.  The  same  law  led  vant  HulT  to  e»labll«h  bis 
dilaiometric  metho<1  to  the  iiolullon  ut  chcimlral  problems. 

The  law  of  iso-e<|ulllbrium  ehtiibllahed  by  L'lapeyron  In  the 
particular  simple  cane  of  vapor  teutiiori  has  been  Keneralit«>d 
by  Thompson  to  fusion  ph«nom«na  Thl«  law,  combined  with 
the  Uw  of  mass  action  of  gaseous  systems,  has  been  suc- 
cessfully applied  to  the  synthesis  of  nitric  acid  by  the  elec- 
tric arc 

Me  concluded  with  the  plea  for  chanRes  tn  the  educational 
programs  of  colleges  and  unlvemllles  and  for  the  formation 
of  special  lichools  of  chemistry  for  the  theoretical  and  prac- 
tical tralulug  of  chief  chemists  and  chiefs  of  chemical  labom- 
toiiea. 


Activities  of  Division  of  Knjiineer- 

iiig  of  Illinois  Department 

of  Public  Health 

Th»  largo  amount  of  work  in  couneciion  with  Improve- 
menta  or  eulurgementH  of  extntlng  water  supply  and  sewer 
systems  and  the  Installation  of  new  water  supply  and  sewer 
systems  that  Is  now  under  way  or  is  proirased  or  should  be 
carried  out  in  Illinois  makes  It  desirable  that  attentlim  b<< 
called  to  the  Information  and  assistance  that  the  Division 
of  Engineering  and  Sanitation  of  the  Illinois  l>epurtment 
of  Public  Health  will  furnlxh  to  engine<-rs  or  public  oltlclals 

The  activities  of  the  Division  of  Engineering  and  Sanita- 
tion may  be  enumerated  as  follows: 

1)  Control  of  Installation  of  water  supply  and  sewer  sys- 
tems, Including  water  purification  plants  and  sewage  treat- 
ment plants.  Examination  and  approval  of  plans  for  all  such 
Installations. 

(2)     Studies  of  stream  pollution. 

(:'.  I     Sanitary  surveys. 

(t(  Supervision  over  sanitation  of  common  carriers,  includ- 
ing sources  and  handling  of  water  supplies. 

(5)     Sanitary    inspections   of   public   school   buildings. 

IC)      Malaria  control  b.v  mosciuito  eradication 

(7)  Studies  of  city  waste  collection  and  disposal  and 
street   cleaning. 

(8)  Investigations  of  typhoid  fever  and  other  diseases  that 
may  be  water-borne. 

(9)  Public  addresses  on  sanitary  engineering  topics. 
(101     Informal  advice  by  correspondence  on   sanitary  mat- 
ters. 

necause  of  the  limited  staff  It  baa  not  been  possible  to 
carry  on  some  of  the  activities  enumerated  as  thoroughly 
as  would  be  desirable,  but  special  attention  has  been  given 
to  w-ntcr-supply  and  sewerage  work.  Kxnnilnations  have  bi'en 
made  of  nearly  all  existing  public  water  supply  and  sewer 
systems,  Including  water  purification  and  sewage  treatment 
plants.  In  the  state.  Preliminary  Investigations  and  studies 
have  also  been  made  tn  many  communilles  where  water  sup 
ply  and  sewer  systems  should  be  Installed  or  Improved  De- 
tailed descriptive  reports  have  been  prepared  of  all  of  these 
investigations,  as  well  as  reports  on  the  other  activities  of 
the  Division.  All  of  these  reports  and  other  Information 
gathered  by  the  Division  are  available  for  public  use  and 
any  engineer  contemplating  or  dolnt  work  In  connection  with 
which  these  reports  or  Information  would  be  valuable,  can 
consult  them  at  the  offlces  of  (he  Division  nt  Springfield.  III. 
If  on  engineer  has  been  actually  enunged  by  a  community, 
copies  of  reports  previously  prepared  by  the  Division  can 
often   be  furnished. 

In  addition  to  the  n  •  •  -  n  that  engineers  may  derive 
from   reports   and   dat;i  1    by   the   Division,   additional 

investigations   con   be    in.i.i--    in   co-operation   with    ■ ■    ' 

that  have  been  engaged  by  communities  to  mak'- 

prepare    plans    and    specifications    for    public    lm|ir.'>'n..  i,.   . 

In  this  way  the  Division  does  not  attempt  to  take  the  place 

of   a   consulting   '• -     but.   on    the   other   hand,   always 

encourages    tbe    >  ■  t    of    competent    consulting    engi- 

neers by  communiiM-^  .iipi  then  endeavors  to  assliit  the  engi 
neer  In  so  far  as  its  authority  and  duties  will  permit  Kxperl- 
-  '—  shown  that  this  service  has  been  very  beneficial  to 
and  comrounitlos.  especially  in  connections  with 
|i.i-MM.iiiary  studies  of  proposed  water  supply  and  sewer  sys- 
tem. 

In  connection  with  the  activities  of  the  Division  relating 
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to  control  over  the  installation  or  improvements  of  water 
supply  and  sewer  systems,  it  is  required  that  plans  and 
specifications  for  such  improvements  be  submitted  and  re- 
ceive written  approval.  Experience  has  shown  that  this  ac- 
tivity has  been  beneficial  to  engineers  because  communities, 
as  a  rule,  are  more  favorable  to  the  installation  of  public  im- 
provements which  they  sometimes  consider  very  costly  when 
they  are  assured  that  the  improvement  has  been  carefully 
studied  and  that  the  plans  and  specifications  have  the  ap- 
proval of  a  state  department  which  is  in  a  position  to  e.\- 
amine  all  such  improvements  in  the  state  and  note  their 
character  and  efficiency.  Moreover,  when  plans  have  re- 
ceived the  approval  of  the  Division  and  for  some  reason  or 
other  the  community  loses  interest  or  delays  action,  the 
Division  can  often  be  helpful  in  property  presenting  the 
project  to  the  community  and  having  definite  action  taken. 

Plans  and  specifications  submitted  by  engineers  for  pro- 
posed projects  are  not  open  to  the  public.  If.  however,  an 
engineer  has  been  engaged  by  a  community,  then  plans  of 
existing  works  that  may  have  been  filed  with  the  Division 
are  available  for  review  by  the  engineer  so  engaged. 

The  Division  has  adopted  the  practice  of  recommending 
to  communities  the  employment  of  competent  engineers,  ex- 
perienced in  water  supply  and  sewerage  work  whenever 
such  work  is  contemplated,  but  does  not  suggest  names  of 
engineers  or  engineering  firms  even  when  so  requested 
by  municipal  officials.  The  Division  will  furnish  to  engi- 
neers on  request,  information  relative  to  any  particular  mu- 
nicipality where  water  supply  or  sewerage  or  other  sanitary 
work  is  needed,  but  does  not  furnish  a  general  list  of  places 
where  such  improvements  are  being  considered  or  should  be 
carried  out. 

It  is  believed  that  since  the  creation  of  the  Division  of 
Engineering  and  Sanitation  that  there  has  been  an  improve- 
ment in  the  attitude  of  public  officials  toward  retaining  en- 
gineers in  connection  with  proposed  work.  Every  effort  is 
made  to  have  muicipalilies  engage  competent  engineers,  when 
a  project  is  first  considered,  to  make  studies  and  prepare  pre- 
liminary reports  with  estimates  of  cost,  and  make  definite  rec- 
ommendations rather  than  to  have  the  city  officials  decide, 
without  having  sufficient  data  before  them,  what  they  con- 
sider should  be  done  and  then  engage  engineers  only  to  de- 
sign and  carry  out  the  work  which  the  city  has  already  de- 
cided upon.  There  have  been  several  instances  where  com- 
munities were  going  to  undertake  work  without  proper  engi- 
neering assistance  and  which  work  would  have  been  of  poor 
quality  if  the  need  of  proper  engineering  assistance  had  not 
been  pointed  out  by  the  Division.  It  is.  therefore,  felt  that 
the  activities  of  the  Division  are  not  only  of  service  and  im- 
portance to  communities  but  are  of  marked  value  to  prac- 
ticing engineers,  and  it  is,  therefore,  desired  that  the  engi- 
neers who  are  not  now  making  use  of  the  information  and 
assitance  of  the  Division  be  made  aware  that  such  infor- 
mation and  assistance  are  available  and  at  their  disposition. 


How  to  Prevent  Sweating  of  Water  Pipes. — Sweating  of 
pipes  occurs  when  cold  pipes  pass  through  a  space  filled  with 
air  which  is  warmer  than  the  pipes  and  which  contains  mois- 
ture. The  contact  of  the  warm  air  with  the  cold  pipe  causes 
the  moisture  in  the  air  to  condense  on  the  surface  of  the 
pipe.  Hot  water  pipes  never  sweat  because  the  surround- 
ing air  is  cooler  than  the  pipes.  According  to  a  statement 
of  Mr.  D.  A.  Hefferman,  Superintendent  Water  Department, 
Milton.  Mass.,  at  the  recent  New  England  Water  Works  As- 
sociation convention,  this  sweating  may  sometimes  be  over- 
come by  covering  the  pipe  with  '>  or  0  windings  of  paper  with 
an  outer  winding  of  cloth  which  should  be  given  a  coat  of 
heavy  paint. 


Personals 

Edmund  B.  Bessellevre*  has  h.'en  iippointod  assistant  sanitary 
cngln<pr  of  the  State  Ro.ir(l  of  Health  of  Texas. 

R.  D.  Parker  lias  bc.^n  appointed  chief  engineer  of  the  gas 
utilities  division  of  the  .State  Railroad  Commis.sion  of  Texas. 

T.  C.  Mead  has  lieen  appointed  associate  professor  of  afrri- 
rultural  enpinef  rin','  and  Irrigation  at  the  Univcr.gity  of  Idaho. 

J  M.  Begg,  of  Montreal,  Que.,  formerly  assistant  city  engineer 
of  Edmonton.  Allierta,  has  lieen  .appointed  city  engineer  of  Bran- 
don.   Manitoba. 

Albert  H.  Wehr,  president  of  the  Baltlmora  Countv  Water  & 
Electric  Oi.,  Baltimore,  Md..  ha.s  been  appointed  state 'purchasing 
aerent  for  Maryland. 

Athol  G.  Wright,  of  Ottawa,  has  been  appointed  assistant 
hylraulic  engineer  for  the  Interior  Department  of  Canada,  with 
headf|uarters  at  CalKar}-. 

W.  C.  Davlsson  has  resigned  as  vice  president  and  treasurer  of 
th-  West  Virginia  Water  &  Electric  Co.,  and  will  engage  In  busi- 
ness in  Charleston,  W.  Va. 


R  t.  IvicDonneM,  of  Burns  &  McDonnell  Enpincerins  Co.,  eon- 
.^ulting  engineers,  Kasas  City.  Mo.,  was  elected  president  of  the 
.^pputhwost  Waterworks  Association,  at  the  ninth  annual  nu'etine  in 
New  Oi-kans.   .Sept.   24th. 

Richard  H.  Scott,  J.  G.  Reutter,  Mrs.  C.  L,.  Barber.  C.  E.  Be- 
ment  Aiuerinan  Uoufhty.  O.  E.  Bckert,  citv  engineer,  and  H 
Ijee  Bancroft,  city  forester,  liave  been  appointed  members  of  the 
city  plannmg  commission  of  I^nsir.g,  Mich. 

Joshua  B.  F.  Breed,  former  city  engineer  of  Louisville,  Kv.,  and 
for  .a  number  of  years  chief  enj^ineer  tor  the  old  sewer  comiiiission 
of  tliat  city,  has  been  appointed  chief  engineer  for  the  new  sewer 
commission,  the  appointment  becoming  effective  Oct.  1. 
^  John  L.  Rieger,  W.  C.  Schaub.  R.  D.  Mitchell  and  Paul  H. 
bnrau  have  lieen  appointed  members  of  the  citv  planning  com- 
mission  of  SaniHisky,  O.  The  president  of  the"  commis.sion  di- 
rector of  public  service  and  the  city  engineer  will  form  other  mem- 
liers  of  the  commission,  which  was  authorized  bv  an  ordinance 
passed  May  10. 

A.  A.  Long,  secretary  of  the  Kansas  Bureau  of  Muneipal  Re- 
search, and  also  secretary  and  treasurer  of  the  l-eague  of  Kansas 
.Munieiiiahtirs.  with  headiiuarters  at  the  tlniversitv  of  Kan.sas.  has 
resigned  his  position  in  order  to  return  to  Austin.  Tex.  John  G. 
Stutz,  gra(:i:alo  of  the  IlTnversity  of  Chicago,  has  been  appointed 
liead  of  the  munici.oal  bureau  and  is  now  acting  as  secretary  of 
the   league. 

Herbert  Hoover  has  been  appointed  a  member  of  the  advisory 
board  tor  the  eastern  industrial  region  superpower  survey,  being 
conducted  by  the  V.  S.  Geological  Survey.  Mr.  Hoover  will  serve 
as  consulting  mining  engineer  on  the  board,  which  is  assisting 
the  Government  in  the  development  of  plans  for  a  vast  superpower 
stretching  from  Jioston  lo  Washington  and  designed  to  supply 
el'ctrical  power  to  railroads,  public  utilities  and  private  industries 
throushout  that  territory. 


Obituaries 

James  H.  Sherman,  president  of  the  Sherman  Engineering  Co., 
■ind  widely  known  for  his  work  in  constructing  flour  mills  in  the 
\>  est,  died  Oct.  2  at  Kansas  City,  Mo.  Mr.  Sherman  was  at  one 
tune  instructor  m  the  engineering  department  of  Cooper  Institute, 
New  York. 

Major  Murray  Warner,  V.  S.  A.,  engineering  corps,  stationed  at 
San  l'Y:incisco.  died  Oct.  2.  after  being  stricken  with  a  sudden 
illness  while  playing  Rolf.  Major  Warner,  an  emergency  officer, 
built  Camp  nix,  N.  I.,  and  previous  to  entering  the  a'rmv  had 
Ixen  engaged  in  large  engineering  enterprises  in  China.  He  was 
bom  in  lilinois. 


Trade  Publications 

The  following  trade  publications  of  interest  to  engineers  and 
contractors  have  been  issued  recently: 

Water  Screens.— Link  Belt  Co..  910  South  Michigan  Ave.,  Chi- 
■ago.  L'4  page  catalog  covering  the  traveling  water  screens  of  the 
compan\- 

Hydraulic  Rami. — Rife  Engine  Co..  DO  West  St.,  New  York.  12 
page  circular  describing  installation  and  application  of  Rife  rams 
for  pumjjir.g. 

Sewer  Screen.— The  Dorr  Co..  101  Park  Ave..  New  York,  6  page 
liullUin  relating  to  use  of  Dorrco  mechanical  screen  for  handling 
S'riwige  and  industrial  waste  waters. 

Reinforced    Concrete    Pipe. — Independent   Concrete   Pipe   Co..    201 
Xnrlh   West    St..   Iu-li.inai)olis,   Ind     It;  page  catalog  illustrating  and 
desriliing   use   of   reinforced    concrete   pipe   for  sewers,   drains   and  ■ 
?ulverts. 


Statement    of   the    Ownership.    Management,    Circulation,    Etc.,    Re- 
qi  iied   by  the  Act  of  Congress  of  August  24,   1912, 

of   Engineering  and  Contracting,   published  weekly  at  Chicago,   111., 
for   October   1,    1020. 

Slate  of  Illinois.  County  of  Cook,  ss.— Before  me,  a  notary 
public  in  and  for  the  state  and  county  aforesaid,  personally  ap- 
Iieared  Lewis  S.  Louer,  who.  having  been  duly  sworn  according 
to  law.  deposes  and  says  that  he  is  the  general  manager  of  Engi- 
neering and  Contracting  and  that  the  following  Is.  to  the  best  of 
his  knowledge  and  belief,  a  true  statement  of  the  ownership,  man- 
agement (and  if  a  daily  paper,  the  circulation),  etc..  of  the  afoie- 
s.aid  puljlication  for  the  date  shown  in  the  above  caption,  required 
liy  the  Act  or  August  24,  1012.  embodied  in  .section  443.  Postal  ^aws 
and  Ui'gulations,  printed  on  the  reverse  of  this  form,  to-wlt: 

1.  That  the  names  and  addresses  of  the  publisher,  editor, 
managing  editor  and    liusiness  manager  are: 

Publisher — Engineering  and  Contracting,  60S  S.  Dearborn  St., 
Chi^-ago. 

ICditor— H.  P.  Gillette,  60S  S.  Dearborn  St..  Chicago. 

Managing  Editor— H.   P.   Gillette.   60S   S.   Dearborn   St.,   Chicago. 

Business  Manager — Lewis  S.  Louer,  60S  S.  Dearborn  St.,  Chi- 
cago. 

2.  That  the  owners  are:  (Give  names  and  addresses  of  Indl- 
vidu,il  owni>rs,  or,  if  a  corporation,  give  its  name  and  the  names 
and  addresses  of  stockholders  owning  or  holding  1  per  cent  or  more 
of  the  total  amount  of  stock.)  H.  P.  Gillette.  BOS  S.  Dearliorn  St.. 
Chicago:  Lewis  S.  Ixjuer.  60S  S.  Oearborn  St.,  Chicago;  Richard  E, 
Brown.   403  Columbia  Bank  Bldg..   New   York.  N.    Y. 

:',.  That  the  known  liondholders,  iriortgagees  and  other  security 
Iiolders  owning  or  holding  1  per  cent  or  more  of  total  amount  of 
bonds,  mortgages  or  other  securities  are:  (If  there  are  none,  so 
state,) — None. 

4.  That  the  two  paragraphs  next  above,  giving  the  names  of 
the  owners,  ^stockholders  and  security  holders,  if  any.  contain  not 
only  the  list  of  stockholders  and  security  holders  as  they  appear 
upon  the  books  of  the  company  but  also,  in  cases  where  the  stock- 
holder or  security  holder  appears  upon  the  books  of  the  company 
.as  trustee  or  in  any  other  nduciary  relation,  the  name  of  the 
person  or  corporation  for  whom  such  trustee  is  acting,  is  given; 
also  that  the  said  two  paragraphs  contain  statements  embracing 
nfflant's  full  knowledgi'  and  belief  as  to  the  circumstances  and 
conditi.-ins  under  which  stockholders  and  security  holders  who  do 
not  appe.ar  upon  the  >)ooks  of  the  company  as  trustees,  hold  stock 
and  securities  in  a  capacity  other  than  that  of  a  bona  fide  owner; 
and  this  affiant  has  no  reason  to  lielieve  that  any  other  person, 
association  or  corporation  has  any  interest  direct  or  Indirect  In 
the  said  stock,  bonds  or  other  securities  than  as  so  stated  by  him. 
(Signed)  LEWIS    S,    IX)UER, 

Business  Manager. 

Sworn  to  and  subscribed  before  me  this  1st  day  of  October.  1920. 
H.    NELSON    (formediv    H.    Danner), 
(Seal)  Nota.-y  Public. 

(My  commission  expires  Dec.  3,   1923.) 
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What  Is  a  Broad  Education? 

U  Is  eustomary  to  speak  of  leihnical  eilucalion  ua  being 

niw"  or  "narrowing."  ami  thus,  by  inference,  unsutbfac- 

By  contrast  a  course  leading  to  a  degree  of  bachelor 

ister  of   arts   has   usually   been   spoken   of  ns   "broad." 

'  hat  Is  meant  by  such   metaphorical   use  of  the  terra'* 

nl"   and    "narrow"? 

•  ducatlon   "broad"  in  proportion  to  the  number  of  sub- 
that  are  studied?     If  so,  eveo'  form  of  education  Is  no 
1    than   a   plough   furrow    on    the    measureless    Hold   of 
imowledge. 

Commenting  upon  this  matter.  Prof.  Edward  J.  Kuntz  of 
Pennsylvania  State  College,  recently  said: 

T-..     i.l,  ;l   In    pre.sentinp  courses    In    grt-neral    eniclnperlnff    rather 

Ilzcd    courses    wan    to   overcome    Iho   objection    to    what 

ni   to  be  the  nairowlng  Influence  of  iipeclall&iitlon.     Thf 

ti.re  Is  due  to  the  supposition  that  a  broad  education  would 

■lined  by  presenting  many  dlversllled  subjects  to  the  sludi'nt. 

■I  of  havinp  a  cultural   value   this   method    tends  to  produre 

■  i-tKir     with    .1    superficial     knowledge    of    the    subject      The 

t'e  tu  Id  has  been  spread  out  so  thin  that  there  Is  no  depth 

learnlnf:  in  .-iny  one  line.     This   Is  f.ir  from  n   rullunil  attl- 

•     •     ♦     Culture   Is   not   obtained   by  seeurInK  rolleKi-  credits 

Mln  courses:  it  Is  an  Inner  tribute,  an  uppreelatlon  of  itreni 

^'■od    things,    not    a    cataloeinf;   of    them.     •     •     •     Culture    la 

'.lUcced  by  a  desire  to  perfect  and  to  serve. 

It  Will  be  noted  that  Prof  Kurtz  makes  the  term  "brondlv 

ited"   precisely  equal   to  "cultured."  and  that   with  him 

Itured   person   is  a   highly  altruistic   person.     We  doubt 

":ght  thus  to  come  to  the  conclusion  that  "hroH<IIy  edu- 

I     and  "highly  altruistic"  must  be  used  Interchangeably. 

oiUough  we  grant   that  a  broadly  educated  person  Is  likely 

'0  be  highly  altruistic. 

To  be  well  educated,  it  seems  to  us.  the  mind  must  be  so 
'rained  as  to  be  capable  of  succeeding  In  some  sort  of  work 
and  of  enjoying  some  things  other  than  work  itself.  The 
breadth  of  such  an  education  may  perhaps  be  prnportlonol 
'o  the  plasticity  of  the  mind,  or  its  ability  to  turn  successfully 
from  one  field  of  work  to  another,  and  from    one    kind    of 


It  iimC- 

n  .  1.  .  1  i.l. led 
!>• 
no 

much   nan   biTVfl 


pleasure  to  nnnther.  I'nder  such  a  dennllinn  of  broad  •du- 
catlon, a  well  trained  onKlneer  Is  <|ultc  ns  likely  to  qualify 
as  Is  the  nvcrugc  bidder  of  an  A  II      Prof.  Kunti  suys: 

One  ttdvuntnee  of  »n<-elallantlt>n  U  dennlirnraa  of  aim 
t   rs    II. lie    which    prtrticular    ■■oitri.i'    u    Kiuib-nt    mn     ■  i. 
Int:-r>'«t  l«  M-cured  ami  tendency  (or  ui>plli  atlun 
sii.d.-nt   l.«  (IkV)  loped   If   h>-   r.iimlaia  ri   ■bniilli- 
ifoat    Iniin   If  a   ilu'len'  ■  ..niie   hia  cour«4 

Klu<ll<>d  In  iiMiimon  In  h  iok  ifiuraea 

neflnlleness  of  aim  ih  umiueHtliinably  one  of  the  xreat 
merlls  of  nn  onglnecrlnK  cotir-e.  \,:\r  wc  mn  not  ncree  that 
"It  matlem  little  w' 
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Increasing  the  Efficiency  of  Main- 
tenance of  Way  Forces 

Railway  labor,  like  all  oilier  labor,  is  al  llie  present  time 
receiving  more  attention  unci  consideration  than  ever  before, 
and  anyone  having  suggestions  with  regard  to  increasing  its 
efficiency  is  sure  of  a  hearing.  Wactes  have  increased,  and 
probably  will  never  return  to  the  level  of  ten  years  ago:  the 
characteristics  of  section  labor  have  changed  appreciably, 
and  othi-r  con.litions  have  undergone  vital  changes,  making 
the  organization  and  efficient  working  of  maintenance  of  way 
forces  a  problem  quite  different  and  much  more  difficult  than 
formerlv. 

At  the  recent  convention  at  St.  Louis  of  the  Roadmasters 
and  Maintenance  of  Way  .\ssociation,  Mr.  F".  G.  Jonah,  Chief 
Engineer  of  the  St.  L*uis-San  Francisco  Ry.,  presented  a  pa- 
per in  which  the  subject  above  was  thoroughly  discussed. 
He  describes  a  system  of  time  keeping  recently  started  on 
his  railroad  whereby  it  is  expected  that  unit  costs  can  be 
ascertained  which  have  not  been  gotten  heretofore.  The  sys- 
tem consists  in  providing  the  section  foreman  with  a  small 
pocket  timebook.  which  the  foreman  keeps  at  all  times  on 
the  job,  and  in  which  he  enters  the  names  of  men  employed; 
during  the  day,  he  notes  in  bis  own  language  what  they  are 
doing,  and  how  much  they  have  done.  This  is  transferred  at 
the  close  of  the  day's  work  to  the  monthly  time  book  for  the 
last  half  of  the  month  in  which  the  dislribution  is  made. 

It  was  desired  to  get  cost  data  on  the  essential  work  of 
track  maintenance  and.  after  all,  this  work  falls  under  com- 
paratively few  heads.  It  was  deemed  advisable  to  print  the 
heading  for  the  distribution  of  time  and  to  make  it  so  plain 
that  the  foreman  would  have  no  difficulty  in  transferring 
from  his  pocket  timebook  to  the  distribution  sheet  correctly. 
For  accounting  purposes,  it  was  necessary  to  group  work  un- 
der various  account  numbers. 

These  books  go  to  the  Bureau  of  Accounts,  where  the  pay 
rolls  and  distribution  are  made  up  and  where  the  statistical 
data  relating  to  unit  costs  is  compiled. 

With  regard  to  some  general  features  of  maintenance  of 
way  work,  Mr.  Jonah  has  the  following  to  say: 

A  few  years  ago  many  roads  bought  power  cars  for  their 
section  forces,  and,  on  tlie  assumption  that  a  man  could  cover 
so  much  more  territory,  lengthened  the  sections  and  cut  out  a 
few  foremen,  thus  apparently  trying  to  figure  sufficient  sav- 
ing in  foremen  to  pay  for  the  gasoline  cars.  This  was  at  a 
time  when  men  worked  ten  hours  p^r  day.  Shortly  there- 
after the  .S-hour  day  became  i;eneral,  and  the  long  section  is  a 
mistake,  as  too  big  a  percentage  of  the  day's  work  is  taken 
up  in  the  time  of  moving  to  and  from  work;  and,  further,  in- 
creased traffic,  increased  number  and  increased  weight  of 
trains  all  demand  more  intensive  work  and  supervision,  and 
many  sections  should  be  shortened,  instead  of  lengthened. 
The  motor  car  will  be  found  economical,  even  on  short  sec- 
tions. Wherever  a  iiower  appliance  can  be  used,  it  should  be. 
Reduce  manual  labor  to  a  minimum. 

With  increased  wages,  a  better  personnel  can  be  secured. 
All  sections  :shou1d  be  allowed  to  carry  a  force  the  year 
round,  say  of  at  least  a  foreman  and  four  men,  expanding  to  a 
greater  number  at  times  in  the  summer.  Steady  employment 
the  year  round  will  hold  good  men  on  tiie  sections,  and  give 
the  road  a  chance  to  develop  good  foremen  for  section  and 
extra  gangs. 

f'onsideration  should  next  be  given  to  proper  housing  facili- 
ties. The  lime  for  box  car  bodies  as  houses  for  families  is 
past,  and  the  day  of  the  hobo  is  past.  Clean,  efficient  labor 
demands  a  comfortable,  commodious,  healthful  domicile,  and 
it  will  pay  to  establish  these.  There  is  no  reason  why  the 
section  foreman  should  not  be  one  of  the  substantial  depend- 
able citizens  of  the  community  in  which  he  lives.  His  wages 
now  compare  favorably  with  the  village  school  teacher,  and 
even  with  many  preachers,  and  the  railroads  will  expect  men 
to  measure  up  to  a  higher  standard  than  has  prevailed  in  the 

P8<4t. 

Bxtra  pang.^  should  be  housed  in  clean  bunk  cars.  A  bunk 
car  train  should  carry  a  car  equipped  with  shower  bath.  Cars 
should  he  .^icreened  and  the  commissary  should  be  clean  and 
a  substantial,  nourishing  meal  served. 

Many  of  us  can  recall  the  days  of  the  hobo  camp,  and  few 
can  blame  the  poor  devil  who  put  in  a  month  in  one  from  tak- 
ing the  first  opportunity  he  had  (at  pay  day)  of  going  off  on 


a  protracted  drunk  to  forget  his  misery;  and  he  only  drifted 
back  to  camp  because  he  had  nowhere  else  to  go. 

Labor  can  no  longer  be  held  under  conditions  that  prevailed 
in  the  past,  and  the  road  that  will  get  best  results  is  the  one 
that  provides  best  housing  conditions  and  best  personnel;  ami 
the  latter  depends  largely  upon  the  first. 

Next,  after  good  men  have  been  secured,  see  that  they  are  ' 
fully  equipped  with  a  complete  outfit  of  tools.     That  should  I 
be  your   personal   business.     Men   should   have  all   the   tools 
they  need  to  do  any  kind  of  work  at  any  time. 

Next  is  material.  Money  is  wasted  if  extra  gangs  and  sec- 
tion labor  are  kept  waiting  for  material. 

Do  not  undertake  too  much  work  by  doubling  up  section 
gangs.  It  destroys  the  morale  of  a  section  foreman  to  take 
him  off  his  own  territory  to  help  somebody  else  out,  and  the 
practice  should  be  resoited  to  only  in  emergencies — wrecks, 
washouts,  etc.  Organize  extra  gangs  to  do  extra  work.  Sup- 
pose you  run  three  or  four  section  gangs  together,  at  the  pay 
a  section  foreman  gets  now,  you  have  very  expensive  over- 
head, much  more  than  a  good  extra  gang  foreman's  salary. 


Book  Reviews 

Surveying.    By  W.    Norman    Thomas,    .\ssoc.    M.    Inst.    C.    K..    I.t<.  - 
turer    in    Civil    KriKinet-riiiK    at    the    rnivi?r.silv    of    BlrminnhMn 
6x9  in.;  527  pp.:   illus.     Edward  Arnold.    Ixindon.  and   Ixingmai 
Green  &  Co.,  New  York.     I'rice.  $10. .in  not. 

This  is  a  veiT  comprehensive  treatise  on  a  standard  suli- 
ject  which  the  author  treats  with  characteristic  English 
thoroughness  and  detail.  An  .American  engineer  or  student 
reading  this  book  will  find  numerous  differences  In  names 
and  terms  and  also  some  difference  in  type  of  instruments 
used,  but  in  the  main,  as  is  to  be  expected,  the  basic  prin- 
ciples of  surveying  are  the  same.  There  are  numerous  ref- 
Bi-encps  to  American  pract'ce  and  instruments.  A  goodly  num- 
ber of  numerical  example  at  the  end  of  each  chapter  con- 
stitute an  excellent  feature  of  the  book,  some  of  these  being 
taken   from   public  examinations  for  surveyors. 

While  this  book  is  not  likely  to  replace  any  of  the  stand- 
ard American  texts  on  surveying,  it  should  'be  valuable  as 
a  reference  book   for  teachers,  students  and   others. 


Dredging  Engineering.  By  F.  Lester  Simon,  Assoc.  M.  Am.  Soc.  I 
C.  E.  1st  edition;  6x9  in.;  173  pp.;  illus.  McGraw-Hill  BookJ 
Co.,  New  Tork. 

To  quote  from  the  author's  preface,  this  book  is  neither 
compendium  of  statistics  of  actual  performance  nor  a  com^J 
pilation  of  dredging  cost  data,  which  information,  he  states 
is  obtainable  elsewhere.  His  attempt  has  been  to  describj 
the  principal  types  of  dredges  so  as  to  impart  a  workii 
knowledge  of  their  construction  and  operation  and  then 
consider,  in  concise  form,  the  usual  problems  confronting  thl 
engineer  having  to  do  with  dredging.  Because  of  the  fact 
that  most  literature  upon  the  subject,  having  been  presented 
in  the  form  of  papers  and  articles  in  technical  periodicals, 
is  not  only  not  readily  available,  but  incomplete,  it  is  thought 
that  the  need  exists  for  a  comprehensive  treatise.  It  is  h.' 
lieved  that  the  author  has  succeeded  admirably  in  his  at- 
tempt.   The   book   is  clearly   written   and    well   illustrated. 


Foreign  Engineering  Review 
Issue  of  E.  &  C. 

To  the  Editor:  Permit  me  to  compliment  you  on  your  "For- 
eign Engineering  Review"  issue  which  you  publish  regu- 
larly and  which  is.  in  my  opinion,  a  very  valuable  conrtibu- 
lion   to   current    American   engineering   literature. 

Being  absorbed  much  of  his  time  in  present-day  prob- 
lems, the  American  engineer  will,  beyond  doubt,  be  broad- 
ened and  benefited  by  seeing  the  world,  now  and  then, 
through  the  eyes  of  the  Old  World,  or  the  eyes  of  the  engi- 
neers of  the  Old  World,  You  are  doing  a  genuine  service  to 
the  members  of  the  profession  in  this  country  by  this  pub- 
lication of  the  views  of  such  men  as  the  editors  of  "Rngl- 
I'eering"  and  "The  Engineer"  and  "The  Surveyor"  of  l..on- 
don,  and  other  distinguished  engineers  of  Europe.  Study  of 
snch  views  and  opinion  tends  to  make  our  young  engineers. 
2nd  some  of  our  older  engineers,  too.  more  careful,  judicious, 
well-balanced  and  less  crude,  it  may  be.  We  need  to  learn 
(they  need  to  learn  from  us  too.  those  Old  World  engineers), 
and  there  are  some  problems  that  are  not  susceptible  of 
a  quick  solution  but  that  must  be  studied  for  a  long  time: 
and    on    such    problems    the    experience    of    mei.    \\\\o    have 
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piven  a  lifetime  to  study  of  these  lomplex  questions  is  in  the 
highest  degree  valuable.  As  an  admirer  of  the  vigorous, 
progressive  editorials  of  Kngineering  and  Contracting,  I 
congratulate  you  on  this  feature  of  your  pajier  and  1  think 
Engineering  and  Contracting  is  doing  much  to  advance  the 
engineering  profession  in  America  and  raise  it  to  the  rank 
and  >;tandinR  it  should  have  among  men  of  affairs  in  this 
ciuntrv  JOHN   \VII,KES. 

Nashville,  Tenn.  Civil   Engineer. 


cdvanee   copy,    provided   that    his    Uiter    reaches    me    before 
my  supiUy  of  copies  is  exhausted. 

J.   A.  I,..  WAnDELI.. 
Consulting   Kngineer. 
35  .\iissau  St.,  New   York  City. 


Allowance  for  Cut  Over  Fill  in 
Earthwork 

''o  the  Kditor:  In  your  Issue  of  Kngineering  and  I'ontract- 
i;  of  .\ug.  18,  1920.  there  appears  a  letter  from  Mr.  \V.  B, 
.ilraven  on  the  .-Mlowance  for  Cut-over  Fill   in  Earthwork, 

Mr.  Walraveu's   letter  is  worth  anything  to  the  engineer- 

I  -:    profession    a    little   analysis    and    simplification    will    be 

II  place. 

.\fter  making  a   study   of  the  chart   that   accompanies   Mr. 

.ilraven's    letter,   I   find   to   be  practically   true   the   follow- 

,-;      From   zero   up   to  40   ou.   yd.   of   cut   per   station,    the 

rinkago  is  10  per  cent  plus  ."lO  per  cent  or  a  total  of  40 
;  '-r  cent.  From  40  to  100  cu.  yd,  per  station,  the  shrinkage 
.t  .isens  1  per  cent  for  every  6  cu.  yd.  increase  in  the  num- 
ber of  cubic  yards  over  40  per  station.  For  Instance  46  cu. 
yd.  per  station  gives  a  shrinkage  of  10  per  cent  plus  29  per 
€-ent.  or  a  total  of  o.-l  per  cent.  Fifty-two  cubic  yards 
gives  a  total  of  3,S  per  cent  shrinkage,  and  so  on  up  to 
100  cu.  yd.  which  gives  10  per  cent  plus  20  per  cent,  or  ex- 
pressed dlfTerently,  10  per  cent  plus  2ii  cu.  yd.  per  station. 
The  rule  of  10  per  cent  plus  20  cu.  yd.  holds,  for  practical 
purposes,  to  a  cut  of  .100  en.  yd.  per  station.  Above  this 
iliere  seems  to  be  some  slight  variance,  which,  I  think  can 
'••  ignored  owing  to  the  fact  that  shrinkage  is  a  very  ques- 

mable   thing  at   the  best. 

The  above  indicates  to  me  that  Mr.  Walraven  has  shown 
his  chart  that   what   material  reaches  the  fill  shrinks  10 

r  cent;    th.it  30  per  cent  is  lost  for  all  cuts  under  .'lO  cu. 

1    per  station;    that  from  30  to  20,   varying  proportionally, 

lost  for  all  cuts  from  40  to  100  cu.  yd.   per  station:    and 

'!■  all  cuts  above  100  cu.  yd  per  station  there  is  a  constant 

-s  of  20  cu.  yd. 

I  am  convinced  by  the  above,  and  my  own  experience,  that 

•  proper  method  to  arrive  at  any  reliable  results  in  shrink- 

-'•  investigation  is  first  to  assume  that  there  will  be  a  cer- 

..in  amount  of  waste  dependent   upon  the  size  of  a  cut  and 

ili'»   amount   of   clearing  of   debris   and   amount    of    blasting. 

''    is   evident   that    this   waste    will    be   a   large   per   cent    in 

lall  cuts  and  at  the  beginning  of  excavation,   but  will   be- 

•ne  less  in  percentage  up  to  a  certain  limit,  above   which 
should   almost   become   a   constant   quantity    for   all    cuts, 

:•  it  is  evident  that  there  will  be  little  waste  after  a  large 

f   \9  fully  opened. 

The  actual  shrinkage  should  be  based  upon  the  actual 
ni.Ttorial  that  reaches  the  fill.  This  will  be  a  constant  per 
cent  of  the  cut,  dependent  upon  the  kind  of  material  and  the 
method  with  which  it  is  placed.  Mr.  Walraven"s  experience 
seems  to  show  that  this  is  an  average  of  about  10  per  cent. 
TMs   is  a  commonly  used   factor  by  many   engineers. 

If  investigations  are  conducted  along  the  suggested  lines 
I  believe  that  useful  data  can  be  gathered.  This  data  need 
""t  he  shown  in  a  graphical   way,  for  what   is  easier  to  re- 

•  mber  than.  10  per  cent  shrinkage  plus  30  per  cent  waste 
.,om  zero  up  to  40  cu.  yd.  per  station;  10  per  cent  shrink- 
age plus  from  30  to  20  per  cent  waste,  varying  proportion- 
ally, from  40  to  100  cu.  yd.  per  station;  10  per  cent  shrink- 
age plus  20  cu.  yd.  waste  for  all  cuts  above  loo  cu.  yd.  per 
station.  F.    W.    HOWARP. 

Resident    Engineer,    California    Highway    Commission. 

Crescent  City.  Calif. 


Rail  Creeping 

To  the  Kdilor:  T'jt  ii-  i.-;  about  to  be  i;-.-<ued  by  the  Ameri- 
can Society  of  Civil  Engineers  a  paper  of  mine,  entitled 
"The  Creeping  of  Railroad  Rails."  It  consists  mainly  of  a 
compendium  of  information  received  through  questionnaire 
from  over  100  of  the  highest  authorities  on  the  subject  in 
North  .\merica.  I  greatly  desire  to  have  this  paper  thor- 
oi'g'ily  discussed:  hence,  if  any  railroad  man  who  wishes  to 
tiiscuss  it  will  write  me  to  that  effect,  I  shall  send   him  an 


Special  Machines  for  Electric  Railway 
Trackwork 

In  the  city  of  Cleveland,  an  unusual  number  of  outdoor 
machines  are  u.^ed  In  connection  with  track  building  and 
rehabilitalion.  according  to  the  Electric  Railway  Journal. 
Miiny  of  llie.-ic  originated  with  .Mr.  C.  II.  Clarke,  engineer 
maintenance  of  way. 

The  Clark  pavement  flow  is  a  device  which  loosens  the 
paving  blocks  between  the  rails  at  the  rate  of  3  or  4  miles 
per  hour  and  has  been  in  successful  operation  for  some 
years.  So  spi'clacular  is  the  operation  of  this  macliine  that 
the  railway  company  has  had  a  motion  picture  film  prepared 
to  show  how  it  actually  performs. 

.\  special  concrete  mixing  machine  is  used  which  was 
designed  with  three  purposes  in  view:  (1)  To  insure  uni- 
formity in  size  of  the  batches;  (2)  to  render  equal  the 
amounts  of  work  done  by  all  of  the  men  who  charge  the  ma- 
chine: (3)  to  minimize  the  amount  of  labor  required.  The 
machine  consists  of  two  bins  for  the  materials,  each  di- 
vided into  four  pockets,  with  an  elevating  and  dumping  ar- 
rangement for  the  bins  and  a  horizontal  belt  conveyor  for 
transferring  the  batch  to  the  mixer.  In  the  loading  position 
the  front  edge  of  the  bins  is  within  S  or  10  in.  of  the  ground, 
so  that  a  very  short  lift  is  necessary  in  filling  them. 

Another  device  which  promises  important  savings  is  a 
multiple-tup  concrete  breaker,  applying  the  principle  of  the 
"skull  cracker"  on  a  larger  scale.  It  will  have  .5  pointed 
hammers,  three  between  rails  and  one  outside  on  each  side, 
with  apparatus  for  raising  them  slowly  and  tripping  them  at 
the  top  of  their  travel,  the  whole  machine  meanwhile  being 
moved  forward  at  any  pre-determined  rate. 

A  rotatable  derrick,  mounted  on  a  7^-ton  Mack  truck  is 
another  labor-saving  device.  The  derrick  has  a  lifting  ca- 
pacity of  6.000  lb.  at  12-ft.  radius,  with  corresponding  ca- 
pacities at  other  radii.  The  derrick  is  operated  by  a  Stearns 
engine. 


A  Six-Wheel  Motor  Bus 

The  following  is  taken  from  a  description  in  Electric 
Traction  of  what  is  stated  to  be  the  first  6-wheel  passenger 
bus  in  America. 

This  motor  bus  has  been  built  by  the  Goodyear  Tire  and 
Rubber  Co,  for  use  around  its  Akron  factories.  It  resem- 
bles a  street  car  in  size  and  shape:  it  is  31  ft.  long  and 
seats  44  passengers  and  can  accommodate  a  load  of  about 
SO    people. 

Actual  demonstration  and  close  tabulation  of  results  in- 
dicate clearly  that  this  ti-wheeler,  or  tandem-axle  construc- 
tion truck,  with  four  pneumatic-equipped  rear  wheels,  has 
steadier  riding  qualities,  better  traction,  is  less  destructive 
to  roads,  decreases  tire  weight  and  costs,  reduces  axle 
weight,  has  greater  braking  capacity,  and  permits  greater 
operating  radius. 

.^t  a  recent  meeting  of  the  Cleveland  and  Detroit  sections 
of  the  Society  of  Automotive  Engineers.  P.  W.  Litchfield, 
factory  manager  of  the  company  in  question,  expressed  the 
belief  that  the  heavy  tonnage  truck  of  the  future  would 
be  some   form   of  the  multiple   wheel   vehicle. 

A  fi-cylinder  Wisconsin  engine  furnishes  the  power,  and 
with  it  a  speed  of  lo  to  12  miles  per  hour  is  attained.  Enter 
and  exit  doors  are  in  the  middle  of  the  car  after  the  style 
of  the  latest  street  cars. 

The  new  G-wheel  truck  is  equipped  with  40xS  pneumatic 
tires  (each  weighing  119  lb.)  in  the  rear  instead  of  the  giant 
48x12  (weighing  about  39S  lb.  each)  used  on  the  ,")-ton 
trucks.  This  means  a  reduction  of  some  279  lb.  in  weight 
which  the  driver  on  tire  changes  has  to  lift;  and  in  addition, 
the  smaller  tires  cost  almost  one-third  less  than  the  larger 
ones.  The  cost  of  tire  investment  is  further  reduced  since 
the  S-in.  tire  can  be  used  all  around  on  the  6-wheel  truck  and 
the  extra  tire  can  be  used  as  the  front  wheel  spare.  An- 
other objection  to  the  48x12  tire,  which  is  entirely  overcome 
by  the  four  smaller  tires,  is  the  extremely  high  center  of 
gravity — the  truck  load  being  raised  too  high  off  the  ground. 
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Hydraulicing  Equipment  and  Opera- 
tions on  Dam  Construction, 
Lockington,  O. 

Study  and  observations  of  the  methods  used  last  season  in 
sluicing  material  for  the  hydraulic  fill  embankment  of  the 
Lockington  Dam  of  the  Miami  Conservancy  District,  led  at 
the  beginning  of  the  present  season  to  several  modifications 
which  have  been  of  marked  value  in  increasing  the  efficiency 
of  the  operations.  The  engineering  details  of  these  improve- 
ments are  described  in  the  September  issue  of  The  Miami 
Conservancy  Bulletin,  from  which  the  matter  following  is 
taken. 

The  present  layout  at  Lockington  is  shown  in  plan  in 
Fig.  1.  The  water  consumed  in  the  various  operations  is  ob- 
tained from  the  Miami  and  Erie  Canal,  which  runs  conve- 
niently a  few  hundred  feet  east  of  the  east  end  of  the  dam. 
The  quantity  required  is  about  20  cu.  ft.  per  second  during 
two  10-hour  shifts.  As  the  city  of  Piqua,  a  tew  miles  below 
the  dam.  depends  on  this  canal  for  its  water  supply,  it  was 
necessary,  in  order  to  insure  a  sufficiency  for  conservancy 
needs,  to  make  extensive  repairs  to  the  Sidney  feeder,  which 
brings  water  to  the  canal  from  the  Miami  River  at  Port  Jef- 
ferson, and  also  to  the  State  dam  at  the  latter  place.  These 
repairs  were  accepted  by  the  State  as  payment  for  the  water 
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Fig.    1 — Borrow    Pit   and    Pumping    Layout   at    Lockington    Dam. 

to  be  used.  In  order  to  make  certain  that  Piqua  should  never 
run  short  of  a  full  supply,  the  quantity  of  water  available 
from  these  improvements  was  made  considerably  greater 
than   the  conservancy  requirements. 

Of  the  20  second  feet  taken  from  the  canal,  one-half  is 
pumped  through  the  monitors  to  tear  down  the  pit  face. 
The  other  half  is  led  over  the  top  of  the  pit  face,  wher- 
ever the  monitor  is  working,  to  increase  the  flow  in  the  sluice 
ditches.  The  total  flow  is  picked  up  by  the  dredge  pumps  at 
the  sump,  and  sent  to  the  core  pool  on  the  top  of  the  dam 
embankment,  whence  it  overflows  through  vertical  shafts 
in  the  back  of  the  outlet  walls  of  the  dam  structure,  into  the 
new  channel  of  Loramie  Creek,  now  flowing  between  these 
walls.  Two  subsidiary  circulating  systems  take  water  from 
the  dredge  pump  sump,  and  return  it  again  after  using  it  for 
sluicing  operations  in  the  borrow  pit.  The  entire  water  sys- 
tem is  thus  comprised  in  four  parts. 

To  steadv  the  source  of  supply,  the  water  is  led  from  the 
canal,  through  a  pipe  culvert  controlled  by  gates,  to  a  small 
natural  reservoir,  or  forebay,  just  south  of  the  east  end  of 
the  dam.  The  main  ditch  of  the  gravity  supply  takes  from 
this  forebay  through  gates,  and  is  led  along  the  valley  slops 
In  a  course  roughly  parallel  to  the  upper  edge  of  the  bor- 
row pit  and  connecting  with  it  by  laterals  which  enable 
water  to  be  dropped  over  the  bank  wherever  a  monitor  may 
be  working.  This  main  ditch  has  a  capacity  of  about  25 
cu.  ft.  per  second,  made  necessary  by  the  fact  that  besides 
the  flow  from  the  reservoir,  it  mtist  also  carry  the  discharge 
from  one  of  the  circulating  pumps. 

The  monitor  pump  house  is  located  at  the  west  end  of 
the  forebay.  and  is  equipped  with  three  Allis  Chalmers  cen- 
trifugal pumpn.  direct  connected  to  3-phase,  60cycle  induc- 
tion motors,  taking  current  from  the  Dayton  Power  &  I>ight 
Co.'s  30,of0-volt  transmls.'ilon  line,  which  was  extended  from 
Piqua  frr  conservancy  use.  All  pumps  on  the  work  are 
driven  liv  induction  motors  from  this  line. 

Two  of  the  monitor  pumps  are  S-in.  centrifugal  pumps, 
f'rlven  by   100  HP.   motors,  and  so  arranged   that  they   can 


be  connected  either  in  series  or  in  parallel.  Each  has  a 
capacity  of  2,.500  gal.  per  minute  against  125  ft.  head.  The 
third  monitor  pump  is  "a  booster,"  a  14-in.  pump  with  a  ca- 
pacity of  5.000  gal.  per  minute  against  115-ft.  head,  or  of 
2,500  gal.  per  minute  against  a  230-ft.  head.  With  the  two 
S-in.  pumps  working  in  parallel  a  pressure  of  from  40  to  7U 
lb.  per  square  inch  is  obtained  at  the  monitor,  depending 
on  whether  a  5-in.  or  a  -i-in.  nozzle  is  sused.  The  5-in.  nozzle 
is  used  to  excavate  the  pit  face  where  the  material  (a  loamy 
gravel)  is  softest.  On  such  material  the  large  jet  at  low 
pressure  is  much  more  efficient  than  the  same  amount  ol 
water  at  higher  pressure.  For  hard  clay  a  2%-in.  jet  is  used 
at  175  lb.  pressure.  To  obtain  this  all  three  pumps  are  con- 
nected in  series.  For  intermediate  materials  a  3% -in.  jet 
is  used  at  about  120  lb.  pressure.  This  is  obtained  by  con- 
necting the  two  smaller  pumps  in  parallel,  and  the  larger 
pump  in  series  with  the  combination.  This  adaptation  of 
different  pressures  and  nozzles  for  different  refractoriness 
of  the  pit  materials  has  proved  very  advantageous. 

The  main  monitor  pipe  line  runs  from  these  pumps  into  the 
pit  and  along  the  pit  floor  roughly  parallel  with  the  pit  face. 
It  is  of  15-in.  spiral  rivelted  steel  pipe.  12  and  14  gage.  Lat- 
eral branches,  leading  from  this  main  to  the  monitors,  are 
of  10-in.  flanged  wrought  iron  pipe  in  about  20-ft.  lengths.* 
S'nce  two  or  three  monitor  settings  are  often  used  in  a  single 
day.  requiring  an  almost  continual  shifting  or  extending  of 
these  branches,  gate  valves  are  placed  at  strategic  points 
to  enable  these  shifts  to  be  made  at  any  time.  The  total 
length  of  the  monitor  supply  line  varies  from  about  SOO  to 
about  2.000  ft. 

The  booster  pump  on  the  monitor  line,  described  above, 
was  set  at  work  early  in  June  of  the  present  year,  as  one  of 
the  improvements  which  last  season's  experience  suggested. 
A  second  improvement  v.as  in  taking  a  large  flow  of  idle 
ground  water,  which  ran  out  of  the  gravel  in  the  west  part 
of  the  borrow  pit  into  the  dredge  pump  sump,  and  setting  it 
at  work  bringing  down  material.  This  ground  water  diluted 
the  loaded  flow  from  the  sluice  ditches  by  about  G  second 
feet,  requiring  thus  nearly  two-thirds  of  the  capacity  of  one 
dredge  pump  just  to  get  rid  of  it.  The  idea  suggested  itself 
to  set  up  a  third  pump  in  the  dredge  pump  house,  which 
should  take  this  idle  ground  water,  and  pump  it  into. the 
gravity  ditch  above  the  borrow  pit  face,  thus  compelling  it, 
as  it  came  back  down  the  sluice  ditch,  to  bring  down  a  load 
of  material  to  the  sump,  and  save  the  dilution  and  the  waste 
in  pumping.  This  idea  was  carried  out.  the  added  pump  be- 
ing run  at  a  capacity  of  about  9  second  feet,  this  quantity 
thus  circulating  continually,  being  pumped  "empty"  from 
the  sump  to  the  gravity  ditch,  and  returning  loaded,  like  a 
conveyor  belt  or  a  train  of  dump  cars.  In  order  that  this 
water  might  be  as  free  from  suspended  material  as  possible, 
the  suction  of  the  circulation  pump  was  led  to  an  auxiliary 
sump,  located  near  the  main  sump  in  a  location  to  intercept 
most  of  the  ground  water  flow  out  of  the  gravel  belt,  and 
connecting  with  the  upper  level  of  the  main  sump  by  a  pipe 
culvert,  the  object  of  the  latter  being  to  steady  the  sump 
water  level.  This  circulating  water  evidently  makes  no  dif- 
ference with  the  quantity  of  water  in  the  sump,  sincB  what- 
ever is  taken  out  by  thg  pump  is  immediately  returned  by 
the  sluice  ditch.  Neither  does  it  make  any  difference  in 
the  quantity  passing  through  the  dredge  pumps.  Its  opera- 
tion is  simpUy  to  compel  all  the  water  passing  through  those 
pumps  to  take  a  load  of  material  with  it. 

The  flattening  of  the  borrow  pit  slopes,  due  to  the  increase 
in  the  sluice  ditch  flow,  has  averaged  about  H4  Pei"  ''f^nt, 
and  has  increased  the  quantity  of  available  material  in  the 
borrow  pit,  over  the  present  area,  between  200,000  and  iOO.- 
Or.O  cu.  yd.  Besides  doing  this  service,  the  increased  flow 
in  the  sluice  ditches  also  decreases  the  labor  necessary  io 
keep  these  ditches  clear. 

A  drag-line  excavator  digs  in  the  gravel  bank  in  the  west 
part  of  the  pit.  below  the  regular  pit  floor  grade,  and  throws 
up  a  bank  of  loose  sand  and  gravel  to  a  higher  level,  to  be 
carried  to  the  dredge  pump  sump  by  sluice  water.  This 
dragline  is  a  Class  B  Lidgerwood  machine  with  a  75-ft.  boom 
and  a  1%-yd.  bucket.  The  sluice  water  is  supplied  by  a 
second  circulating  system,  like  the  one  already  described, 
the  quantity  being  about  S  second  feet.  It  is  drawn  from 
the  same  auxiliary  sump  that   is  used   for  the  first  system, 

•It  has  been  found  that  longer  lengths  (of  aljout  30  ft  )  of  Ilcht 
welKbt  pln^  would  have  been  more  desirable  for  these M>ranche.'<  on 
account  of  the  large  amount  ot  shifting  atjove  noted. 
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by   a   centrifugal   pump   working   at    13   lb.    pressure,  and   U 
driven   through   a    15-in.   pipe   to   the   point   of  operation.     A 
short   length  of  channel   pipe  receives  the  stream   of  water 
as  it  debouches  at   the  base  of  the  bank,  and  is  shifted  by 
hand  to  accomplish  the  washing  down  of  the  loose  material 
to   the   best   advantage.     By   this   second   circulating   system 
.«n  additional   SOO   cu.   yd.   of   material   is  fed   to  the  dredge 
pumps  during  the  day  snift.  the  pump  being  idle  during  the 
'It.     The  dragline  excavator,  to  dig  this  quantity,  has  to 
k    during    both    day    and    night   shifts. 
With    both   dredge   pumps   running   the   flow    in   the  sluice 
ditch  Is  I'y  second  feet,  of  which  lu  comes  from  the  monitor, 
rom    the   gravity   ditch,  and   y   from   the  circulation  sys- 
Wben  the  sluice  ditch  receives  also  the  flow  from  the 
nd  circulation  system — that  supplied  to  bring  down  the 
<•  gravel  bank — the  flow  Is  increased  thereby  to  ".'  second 
the  maximum  ditch  flow  at  Lockln^ton.     In  either  case, 
.>ver.  the  flow  through  the  dredge  pumps  is  the  same — 
second  feet,  the  change  being  only  in  the  load  of  mate- 
pumped. 
It    is    worth    noting   also    that    the    water   supplied    to   the 


was  that  of  safety,  the  pumps  being  placed  at  the  lowest  ele- 
vation which  would  leave  them  free  from  probable  damage 
by  floods.  To  get  the  pit  floor — practically  on  a  level  with 
the  sump  water — as  far  below  this  as  possible,  so  as  to  se- 
cure maximum  pit  depth,  the  pump  suction  was  lengthened 
so  that  the  lift  varies  from  I'J  to  15  ft.,  according  to  condi- 
tions.t  With  the  elevation  of  the  pit  bottom  at  the  sump 
thus  determined,  the  pump  house  was  located  as  far  down 
the  valley  slope  as  possible,  to  get  it  as  near  as  might  be  to 
the  center  of  the  dam  embankment  (to  save  pumping 
through  long  pipe  lines i.  while  at  the  same  time  it  was  sunk 
deep  enough  in  the  ground  to  create  a  sufllclently  high  pit 
face  for  efficient  monitor  excavation.  This  was.  of  course, 
done  at  the  beglnnint:  of  last  season,  before  any  pumping 
was  done,  the  excavation  for  the  pumps  and  sump  being 
done  by  a  derrick  rigged  as  a  dragline  excavator,  the  same 
machine  being  used  later  to  han<lle  machinery  and  repair 
parts  in  and  out  of  the  excavation. 

The  working  force  at  Locklngton  is  small  compared  with 
the  material  moved.  The  average  is  about  19  men  on  each 
shift.     Four  of  these  are  mechanics,  engaged  in  shifting  the 


Fig.   2 — Photograph   Taken    Aug.   5,   1920,   Showing    Monitor  Tearing      Down    Pit    Face.     Shows    Also    "Sluice    Boards"    for 

Directing  Flow  In   Ditch. 


gravity  ditch  by  the  reservoir,  and  that  supplied  to  the  mon- 
I  Itor,  is  in  each  case  about  10  second  feet  in  amount,  and  that 

I  this  is  also  about  the  capacity  of  each   dredge   pump.    This 
equality  in   capacity  has   advantages   in  operation.     Thus   if 
it  is  necessary  to  shut  down  one  dredge  pump  for  any  rea- 
son, it  Is  necessary  also, to  decrease  the  flow  coming  down 
"•     sluice  ditch  by  the  same  amount,  or  the  sump  will  flood, 
s  is  conveniently  accomplished  by  shuttinK  the  gate  lead- 
to  the   monitor.     But   this  stops   the   excavation   of   ma- 
al.  leaving  10  second  feet  of  idle  water  coming  down  the 
■  e   ditch.     Therefore   If  the   shutdown   is   prolonged,   the 
vity  supply  is  decreased,  and  the  monitor  again   started 
ivating.  the   regular  operation   being  then   in  effect,   but 
h  one  instead  of  two  dredge  pumps  working. 
The  effect  of  the  improvements  in  the  Locklngton  borrow 
pit  made   at  the   beginning  of  the   present   season,   may   be 
Judged   by  a   comparison   of   figures   taken   from   the   record 
this  year  and  last.     In  the  best  month  of  operation  last  year 
56.000  cu.  yd.  of  material  were  deposited   in  the  dam.     The 
last  two  working  months  of  this  >ear  hive  averaged  7S.000 
cu.  yd. 

The    location    of    the    dredge    pump    house    and    sump    at 
Locklngton  was  determined  by  several  considerations.    One 


monitor  line,  this  force  being  irregular,  and  the  figure  given 
being  an  average.  Four  men  are  engaged  in  attending  the 
dredge  pipe  line  on  the  dam,  two  being  at  the  west  pool  and 
two  at  the  east.  There  are  seven  men  attending  the  sluice 
ditches  and  clearing  the  grizzly  at  the  dredge  pump  sump. 
Besides  these,  there  is  a  monitor  man,  a  dredge  pump  run- 
ner, a  monitor  pump  runner  and  a  foreman.  About  5  teams 
are  also  employed  during  the  day  shift  in  removing  stone 
from  the  borrow  pit  and  in  building  the  beach  levees  on  the 
dam  embankment. 

The  work  at  locklngton  is  in  charge  of  B.  M.  Jones,  Di- 
vision Engineer:  C.  H.  Shea.  Assistant  Division  Engineer, 
and   G.   E.   W'arburton,   Superintendent. 


Electrification  of  Swiss  Railways. — Switzerland  will  spend 
52.000. iiiii  francs  during  V.ri\  for  the  electrification  of  rail- 
ways. By  the  end  of  1922  it  is  expected  that  most  of  the 
great  lines  that  run  through  the  tunnels,  and  passes,  will 
be  completely  electrified. 


tit  was  ft.-ired  that  the  lonp  runip  suction  -.vould  give  trouble 
by  nir  Uakacf.".  ntcf-s,«itating  frt-nuint  priming,  and  .-il.so  by  re- 
dii-'lnp  the  pumfl  rapacity,  but  by  care  both  of  these  difflcultles 
have   been   avoided. 
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Action  of  Alkali  Soils  and  Waters 
on  Concrete 

For  the  past  6  or  7  years  iiivestigatious  have  been  under 
way  in  Western  Canada  on  the  action  of  alkali  soils  and 
alkali  waters  on  concrete.  In  a  paper  presented  Aug.  IG  at 
the  Western  Professional  meeting  of  the  Engineering  Insti- 
tute of  Canada.  Mr.  A.  S.  Dawson.  Chief  Engineer,  Depart- 
ment of  Natural  Resources,  Canadian  Pacific  Ry.,  summarizes 
these  studies  and  gives  the  conclusion  to  date.  An  abstract 
of  the  paper  follows: 

Preventive  Measures. — Any  measures  that  hinder  the  pene- 
tration of  the  alkali  solutions  into  the  interior  of  the  cement 
will  delay  the  destructive  action.  For  this  purpose  both  soap 
and  aluminum  sulphate  have  been  tried,  and  have  been  found 
to  afford  some  protection.  The  soap,  however,  in  itself  had 
a  slightly  injurious  effect  on  the  tensile  strength  of  the 
cement. 

The  efficiency  of  these  and  of  other  water-proofings  is  being 
further  studied,  and  results  may  bo  expected  later. 

The  mixing  of  cement  In  weak  solutions  of  sulphuric  acid, 
disodium  phosphate,  magnesium  fluoride,  and  oxalic  acid  has 
been  shown  by  laboratory  tests  to  increase  the  alkali-resist- 
ing qualities  of  concrete.  The  effects  of  most  of  the  alkalis 
have  also  been  shown  to  be  less  pronounced  on  neat  cement 
briquettes  than  on  sand  cement  briquettes,  and  in  fact  some- 
what proportional  to  the  amount  of  sand  used. 

Conditions  Found  in  Practice.— In  practice,  the  \vorst  con- 
ditions are  generally  found  on  types  of  structures  whose  de- 
sign has  necessitated  th.Mr  being  backfilled  on  one  side,  and 
subjected  to  ground  water  from  the  same  direction — and  at 
or  below  the  original  ground  surface.  These  conditions  seem 
to  be  aggravated  where  the  structures  are  subjected  to  dry 
and  wet  surroundings — exposed  to  sun  and  shade  during  the 
winter  months— and  where  alkali  salts  are  most  in  evidence. 
and  the  ground  wet.  The  facts  that  the  deterioration  starts 
on  the  surface  extending  inwards,  and  that  the  water  being 
carried  by  the  structures  has  analytically  been  shown  not  to 
be  repsonsible  for  the  trouble,  would  indicate  that  the  dete- 
rioration was  primarily  caused  by  the  ground  water  and  its 
effects  on  the  concrete.  These  effects  vary  in  a  degree  from 
the  surface  spalling  off  in  what  results  in  a  pile  of  loose 
gravel  below— to  a  condition  where  the  mass  becomes  of  a 
slimy  consistency,  like  so  much  lime  mortar,  and  mud.  As  a 
rule  samples  in  what  mieht  be  termed  an  intermediate  stage 
get  h?rder  if  permitted  to  dry  out  in  the  air — when  they  be- 
come coated  with  white  powdery  salts. 

Either  the  disintegration  is  due  to  soluble  compounds  which 
are  leached  out  of  the  concrete,  leaving  it  inert,  or  it  is  due 
to  the  disruption  caused  by  the  crystallization  of  the  salts  in 
the  pores,  or  by  chenlical  action  of  the  substances  in  solution 
with  the  constituents  of  the  concrete. 

Any  conditions  which  will  tend  to  carry  the  salts  from  the 
soil,  to  the  concrete,  will  hasten  the  disintegration  action  and 
lessen  the  per  cent  of  alkali  necessary  to  cause  destruction. 

Experimental  Work  by  Committee  of  Calgary  Branch  of 
Institute.— In  October,  IMIS,  270  concrete  blocks  and  180  cyl- 
inders were  made  at  Calgary,  under  close  supervision. 

These  blocks  w^ere  moulded  in  wooden  gang  moulds,  10  in. 
by  10  in.  by  30  in.  long,  and  the  cylinders  in  steel  moulds,  8  in. 
in  diameter  and  16  in.  long.  Two  hundred  and  sixteen  blocks 
were  made,  using  Western  cement,  and  .54  from  Owen  Sound 
cement.  All  were  carefully  marked  for  identification  pur- 
poses. 

All  materials  used  were  analyzed  physically  and  chemically. 
The  gravel  was  from  what  is  known  locally  as  the  Carse- 
land  Pit,  a  well  graded,  bank-rtm  material.  The  water  was 
from  a  city  of  Calgary  main.  Samples  of  soil  and  ground 
water  were  procured  from  each  hole  in  which  a  specimen 
was  placed. 

The  blocks  were  made  in  three  series. 

(A)  Screened,  sized  and  washed.  The  sand  was  supposed 
to  grade  uniformly  from  fine  to  coarse — not  to  exceed  40  per 
cent  by  weight,  passing  a  No.  ?.0  screen,  and  not  more  than 
.30  per  cent  by  weight,  passing  a  No.  100  screen;  and  the 
voids  were  not  to  exceed  S5  per  cent. 

The  gravel  was  supposed  to  be  uniformly  graded  in  sizes 
from  H  in.  to  2  In.  in  diameter,  and  the  voids  not  to  exceed 
40  per  cent. 

(B)  Bank  run  material,  washed. 
Bank  run  material  unwashed. 


of 
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Each  series  of  blocks  were  made  in  two  mixes. 

First,  1:2:4. 

Second,  l:li^:.'>. 

Of  each  mix,  three  blocks  were  plain. 

Three  were  treated  with  two  coats  of  soap  and  alum. 

Three-quarters   of  a   pound   of   castile   soap,   per   gallon 
watei.  heated  to  180°  F. 

Two    ounces   of   alum    to   one    gallon    of   water,   heated 
100'  F. 

One  coat  of  hot  alum  solution. 

One  coat  of  hot  soap  solution. 

One  coat  of  hot  alum  solution,  after  21  hours,  all  well 
brushed  in.  « 

Three  were  treated  with  water  gas  tar  and  coal  gas  tar  as 
follows: 

First  coat,  refined  water  gas  tar  of  thin  consistency. 

Second  coat,  same,  and  immediately  after,  the  first. 

Third  coat,  refined  coal  gas  tar,  applied  hot.  after  coats  one 
and  two.  were  well  soaked  in. 

Fourth  coat,  same  as  third,  after  third  coat  set. 

The  blocks  were  taken  from  the  moulds  in  48  hours  and 
cured  for  28  days,  after  v.hich  they  were  placed  in  the  ground 
22  in.,  with  S  in.  exposed,  at  the  following  points: 

1.  On  top  of  a  high  hill  in  Calgary,  where  no  alkali  condi- 
tions were  likely  to  exist,  and  where  there  would  be  no 
ground  water  in  contact  with  them. 

2.  .Near  a  sewer,  in  a  low  lying  plot  of  ground,  in  Burns- 
land,  Calgary,  generally  wet.  and  where  alkali  conditions  had 
given  evidence  of  being  bad. 

:i.  At  Strathmore,  in  a  low  lying  plot,  once  a  slough,  where 
alkali  conditions  seemed  bad.  and  where  they  would  probably 
be  wet  most  of  the  time. 

4.  Near  Brooks,  in  a  low  lying  place,  where  the  alkali  con- 
ditions were  apparently  very  bad,  and  where  they  would  be 
wet  most  of  the  time  from  seepage  water  from  an  irrigation 
ditch. 

The  cylinders  which  were  all  made  of  Western  cement, 
were  buried  at  the  fore.going  points,  and  62  were  placed  in 
the  Calgary  city  hall  laboratory. 

Conclusions  to  Date. — 1st.  Laboratory  test  cylinders  are 
all  relatively  lower  in  strength  than  field  tests  because  of 
the  difficulty  of  maintaining  a  uniform  degree  of  moisture. 

2nd.  The  blocks  and  cylinders  located  in  the  Calgary  dis- 
trict show  no  disintegration  as  yet  because  of  the  fact  that 
the  ground  conditions  were  relatively  much  dryer  than  nor- 
mal. 

3rd.  The  clocks  at  Cassils  show  a  much  greater  disintegra- 
tion than  those  at  other  locations  because  of  the  greater  con- 
centration of  soil  solutions.  Those  at  Strathmore  show  the 
next  greatest  degree  of  disintegration,  because  of  less  concen- 
tration of  soil  solutions  and  possibly  dying  out  at  certain  sea- 
sons. 

1th.  In  a  concrete  of  high  density,  where  absorption  of  the 
alkali  ground  water  appears  to  be  mainly  at  the  surface  of 
the  concrete,  the  action  appears  to  be  relatively  slow  and  is 
largely  in  the  nature  of  surface  action,  gradually  extending  to 
the  interior. 

In  a  concrete  of  low  densitv  and  relatively  high  porosity 
the  action  is  more  rapid  as  it  appears  to  take  place  simul- 
taneously throughout  the  structure. 

The  more  porous  concrete  is  subje<t  to  the  action  of  otherj 
disintegrating  forces  of  a  physical  nature,  such  as  frost  ac- 
tion and  the  crystallization  of  salts  in  the  pore  space. 

A  dense  concrete  mixture,  through  some  property  not  deter- 
mined, such  as  low  percentage  of  p8re  space  or  the  character 
of  this  pore  space,  results  in  a  greater  resistance  to  the  action 
of  the  alkali  ground  waters.  Apparently  this  is  true  in  either 
mixture  1:1% :3  or  1:2:4.  Chemical  action  takes  place  over 
relatively  small  distances,  direct  contact  of  the  reacting  ele- 
ments being  necessary.  The  more  porous  concrete  allows 
this  more  intimate  contact  throughout  the  structure;  and  con- 
sequently more  rapid  action  takes  place. 

.Tth.  The  presence  of  alkali  soil  solutions  does  not  retard 
the  setting  of  the  cement. 

6th.  The  action  is  undoubtedly  more  rapid  in  weaker  mix- 
tures and   mixtures  of  low  density. 

7th.  No  apparent  difference  in  results  was  found  in  blocks 
and  cylinders  made  of  Eastern  and  Western  cements. 

Continuation  of  Experiments.  -The  investigations  are  being 
continued   in  several  lines  that  may  give  further  informatioii 
Blocks  after  approximately  20   months'  curing 
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gary  district  on  which  no  alkali  action  has  as  yet  become  ap- 
parent, have  been  transferred  to  the  Cassils  location,  and  ac- 
tion of  alkalis  will  be  noted. 

New  blocks  and  cylinders  are  being  prepared  from  gunJte. 
and  these  after  curing  will  be  placed  In  the  Cassils  location 
(ind  action  noted. 

Some  tests  are  being  made  on  waterproofing  compounds  at 
i.-  present  time. 

The  important  practical  phase  of  this  matter  is  to  have  fur- 
ilier   investigation    work   carried   on   by   competent    cUomiats 
.iiid   engineers,   working   in   close   co-operation    with   one   an- 
•'her:  and  in  the  meantime  for  all  those  concerned,  to  make 
-••  of  the  e.\isting  data,  and   take  all   possible   precautions 
ad   remedial   measures   to   prevent   further   deterioration   to 
I  lie  e.xisting  works.     In  this  connection  the  following  points 
hould  be  noted. 
Desirable    Features    for    Concrete    in    Alkali    Soils. — Efforts 
sluiuld   be  made  to  get   the  densest  possible  nii.\lure.  and  in 
this  connection  the  smallest  quantity  of  water  consistent  to 
.^ii)d  work   sh.nild  be  used;   in  other  words:   a  quaking  mix- 
■  re  iihould  b-'  made  of  a  workable  mix,  f.  e.,  to  a  consistency 
..It  ^\lll  permit  of  the  concrete  flowing  around  the  reinforce- 
•  nt  with  thorough  puddling,  and  not  so  as  to  cau.se  the  liner 
I  [tides  10  be  carried  to  the  top  in  suspension  and  the  heavier 
lies  to  settle.     About  1  gal.  of  water  to  each  cubic  foot  of 
increte  in  place  Is  a  fair  average  for  a  good  mix. 
The  best  possible  materials  procurable  should  be  used — and 
the   best   graded    mixtures.     All    bank   run   material   or  river 
gravel  should  be  screened  out  and  remixed  in  proper  propor- 
tions— based  on  proper  tests  made  as  to  voids. 

It  is  desirable  that  all  material  should  be  washed,  and  it  is 
.ilmost  essential  that  the  sand  should  be  washed:  and  in  this 
(onnection  it  would  be  folly  to  assume  that  sands  can  be 
l.roperly  selected  and  passed  on.  without  proper  tests  having 
heen  made  on  them 

.More  care  should  be  exercised  in  making  field  joints,  using 
'-  of  1  lo  2  grout  on  thn  junctions  between  the  old  and  new 
ork. 

Where  chutes  are  used,  they  should  be  on  easy  slopes  and 
kept  down  to  the  shorte.-t  possible  length. 

The  lime  of  mixing  is  an  important  factor,  and  it  is  now 
generally  conceded  that  the  best  results  are  obtained  from 
machine  mixing  for  a  period  of  about  1^  to  2  minutes  con- 
tinuous revolving  of  the  mixing  drum. 

Backfilling  with  sand  and  gravel  with  the  coarser  material 

next  to  walls  and  plenty  of  weep  holes  are  all  extremely  de- 

irable.  and  particularly  on  ^uch  types  of  structures  as  have 

..en  previouslv  mentioned,  and  the  more  easily  subjected  to 

alkali  conditions. 

Closer  supervision  of  all  work  done,  by  men  who  really 
know  the  concrete  business  is  essential. 

Proper  seasoning  and  protection  from  the  elements,  and 
not  too  early  removal  of  the  forms.  It  is  important  to  re- 
iiember  that  the  methods  and  operations  adopted  in  mixing 
oncrete,  are  just  as  important  factors  affecting  its  density, 
strength  and  permanence,  as  are  the  qualities  of  the  mate- 
rials  used. 

The  use  of  ^unite  and  gun  driven  asphalt  at  normal  tem- 
perature or  heated  are  being  tried  out.  and  are  both  likely  to 
prove  effective  method.s — not  only  of  damp-proottng  and 
waterproofing,  but  of  preventing  the  ill  effects  of  alkali  salts 
on  concrete  structures. 


To  Organize  Oklahoma  State  Engineering  Council— The 
Legislative  Committee  and  Ways  and  Means  Committees  of 
the   Oklahoma   Society   of  Engineers,  of  the  three   Chapters 

r  the  American  Association  of  Engineers,  of  the  Oklahoma 
--ction  of  the  American   Society  of  Civil   Engineers  and  of 

lie  A.  S.  M.   E.  and   A.   1.  M.  E.,  and  including  also  similar 

iimmittees  from  the  Oklahoma  Chapter  of  the  General 
Contractors  of  America,  will  meet  at  Tulsa.  Okla.,  Oct.  26 
and  27.  to  organize  the  Oklahoma  State  and  Engineering 
I'ouncil.     A  large  portion  of  both  days  will  be  devoted  to  a 

liscussion  of  proposed  legislative  enactments  covering  sal- 
aries of  engineers  in  the  highway  and  sanitary  state  service, 
reducing  the  multiplicity  of  utility  reports,  amending  the 
-pecial    assessments    paving    law.    etc.      The    main    visiting 

-peakers  will  be  M.  O.  Leighton.  Washington,  D.  C:  F.  H. 
Newell.  Phoenix.   Ariz.,  and  I..  K.  Sherman.  Chicago.  111. 


Methods  of  Controlling  Quicksand* 

By  CHARLES  K.  COW. 
Charier  R.  Gow  Co..  Gonoiul  Contractors,  Boston,  Mass. 

An  experience  covering  approximately  30  years  during 
which  time  the  writer  has  had  occasion  to  contend  with 
(luicksand  under  n  great  variety  of  circumstances,  has  re- 
sulted in  the  forming  of  many  convictions  both  as  to  its  na- 
ture and  methods  of  control,  which  it  seems  worth  while  to 
record  for  the  benefit  of  those  who  may  encounter  future 
fimllar  problems  for  the   first  time. 

What  Is  Quicksand?— Contrary  to  popular  impression 
"quicksand"  strictly  speaking  is  not  a  material  but  rather 
a  condition  of  a  material,  which  under  different  circum- 
stances may  possess  no  such  characteristics.  Furthermore, 
quicksand,  as  such,  rarely  occurs  In  nature  but  usually  is 
artificially  produced   by   the  acts  of  man. 

In  seeking  a  definition  of  the  term  "quicksand"  one  may 
find  a  bewildering  variety  of  descriptions  by  pre.seut  and 
past  authorities  In  one  case  the  grains  are  said  to  be  in 
the    form    of    an    impalpable    powder;    in    another    they    are 
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Fig.   1  —  Left:    Inflow  of   Ssnd   and    Water   Due   to    Insufficient   Pene- 
tration   of    Sheetino.     Right:    Greater    Depth    of    Sheeting 
Preventing    Inflow. 

spherical  in  shape:  again,  the  sand  contains  some  clayey 
substance  while  still  others  maintain  that  a  quicksand  is 
any  sand  which  will  flow  with  water. 

Cndoubtedly  some  or  all  of  these  characteristics  have 
been  noted  at  times  in  experiences  with  quicksand,  but  none 
of  them  is  absolutely  essential  in  order  to  have  present 
the  quality  of  quickness  which  gives  the  substance  its  name. 

Any  material  of  a  granular  nature  may  become  a  quick- 
sand if  there  is  an  upward  movement  of  ground  water 
through  it  of  sufficient  velocity  to  lift  and  carry  the  individ- 
ual particles.  On  the  other  hand,  no  such  material  will  be- 
come "quick"  in  character  unless  there  is  such  a  flow  of 
water. 

One  of  the  best  and  most  inclusive  definitions  of  the  term 
quicksand  which  the  writer  has  ever  seen  was  given  about 
20  years  ago  by  Mr.  Allen  Hazen,  in  a  discussion  of  the 
subject  before  the  American  Society  of  Civil  Engineers 
wherein  he  stated  that  quicksand  is,  "A  sand  containing 
for  the  time  more  water  than  would  normally  be  contained 
in  its  voids,  and  therefore,  with  its  grains  held  a  little  dis- 
tance apart,  so  that  they  flow  upon  each  other  readily." 
Such  a  definition  is  applicable  to  any  material,  irrespective 
of  its  composition  which  manifests  the  conditions  and  be- 
havior u.-ually  ascribed  to  "quicksand." 

Excavation  in  Wet  Fine  Sand. — A  common  difficulty  en- 
countered in  excavations  Into  wet  fine  sand  is  indicated  in 
Fig.  1.  When  the  sheeting  of  the  excavation  is  relatively 
water-tight,  as  it  must  be  to  prevent  the  inflow  of  water 
and  sand  through  its  vertical  joints,  there  may  result  an 
accumulation  of  water  pressure  immediately  behind  the 
sheeting.  Unless  the  sheeting  is  driven  to  a  substantial  dis- 
tance in  advance  of  the  excavation,  this  pressure  may  cause 
a  break  under  the  sheeting,  allowing  the  water  and  sand  to 
flow  through  the  passages  thus  formed,  bringing  a  consid- 
erable quantity  of  sand  from  back  of  the  sheeting  and  leav- 
ing a  void  there  which  in  turn  is  filled  by  settlement  of  the 
banks  above.  Thus,  it  sometimes  happens  in  trenches  of 
this  character  where  suitable  precautions  are  not  taken  to 
secure  a  deep  cut-off  by  driving  the  sheeting  well  below  the 
bottom  of  the  excavation,  that  surface  objects  find  their  way 
by  settlement  down  behind  the  sheeting  until  they  flow  into 
the  trench  at  the  excavation  level. 

It  will  usually  be  found  to  be  economical  in  cases  of  this 
nature  to  employ  matched  or  tongued  and  grooved  sheeting 
and  to  drive  the  same  several  feet  below  the  required  depth 

•  \bs*ract  of  a  pap^r  presented  Sept.  7  at  the  39th  annual  con- 
vention of  the  New  Kngland  Waterworks  Association. 
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of  excavation,  in  order  to  avoid  disturbance  ot  the  adjacent 
banks  and  the  removal  of  excessive  amounts  of  material. 

Under  the  same  conditions  of  stratification  and  water 
pressure  shown  in  Fig  1.  an  extremely  fine  grained  sand 
may  assume  semi-fluid  tendencies  due  to  the  upward  move- 
ment of  water  in  the  soil  underlying  the  excavation  caused 
by  the  water  pressure  immediately  behind  the  sheeting. 
In  such  cases  there  may  be  a  welling  up  or  lifting  of  the 
Band  into  the  trench  or  pit  just  as  a  very  viscous  liquid 
may  be  expected  to  set.  For  this  reason  a  trench  left  over 
night  may  be  found  the  next  morning  to  have  filled  up 
again  to  a  depth  of  several  feet. 

This  tendency  can  be  resisted  by  driving  the  sheeting 
deeper  and  by  the.  free  use  of  gravel  or  brnkcn  stone  which 
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Fig.   2 — Left:    Upward    Flow    of    Water    Causing    "Boiling."     Right: 
Bleeding    Coarse    Stratum    to    Prevent    "Boiling." 

forms  a  surface  layer  or  crust  over  the  sand,  permitting  the 
vater  to  escape  but  preventing  the  several  small  boils 
whereby  the  sand  is  carried  upward  into  the  trench. 

How  to  Handle  "Boiling"  of  Sand  and  Water  in  Trench. — 
A  more  serious  cause  of  trouble  from  quicksand  and  its  possi- 
ble remedy  is  shown  in  Fig.  2.  In  this  case  an  upward  flow 
of  water  from  a  coarse  stratum  below,  caused  by  an  unbal- 
anced water  head,  carries  the  sand  with  it  into  the  trench. 
The  sand  displaced  by  this  action  is  replaced  by  the  adjacent 
sand  on  either  side  which  flows  in  laterally  to  fill  the  crater 
thus  formed.  The  result  is  a  demoralizing  of  the  surround- 
ing ground  surface  and  an  inflow  of  sand  through  the  bot- 
tom of  the  excavation  which  may  flow  in  as  fast  or  faster 
than  it  can  be  removed. 

Further  driving  of  the  sheeting  in  such  cases  is  ineffec- 
tive unless  it  is  carried  down  to  the  stratum  of  coarse  ma- 
terial and  even  then  the  boiling  of  sand  and  water  continues 
although  the  adjacent  ground  Is  protected  against  under- 
mining. 

The  most  expeditious  and  satisfactory  method  for  han- 
dling such  cases  Is  by  means  of  the  bleeding  process  illus- 
trated in  the  right-hand  view  of  Fig.  2.  Perforated  pipes  or 
well  points  of  sufficient  size  and  number  are  driven  into 
the  coarse  stratum  and  connected  by  a  manifold  as  in  any 
driven  well  installation  to  a  pump  of  proper  size.  Provided 
the  capacity  of  the  pump  and  well  system  is  greater  than 
the  amount  of  inflow  at  the  given  point,  there  will  result  a 
a  depression  of  the  surrounding  ground  water  level  to  a 
depth  lower  than  that  of  the  excavation,  thus  permitting 
the  latter  to  be  carried  on  in  the  dry. 

This  method  is  relatively  inexpensive  compared  with  the 
cost  of  handling  a  bad  quicksand  trench  and  is  to  be  recom- 
mended whenever  there  occurs  violent  boiling  from  a  lower 
level. 

A  somewhat  similar  but  less  dependable  method  of  bleed- 
ing fine  sand  where  the  coarse  stratum  is  missing  is  shown 
In  Fig.  .'!.  Generally  speaking,  well  points  are  not  effective  in 
fine  sand  because  the  amount  of  water  which  can  be  drained 
by  a  single  point  Is  small,  due  to  the  slow  percolation  through 
U  and  the  fineness  of  the  gauze  screening  which  prevents 
the  sand  from  entering  the  pipe.  To  meet  this  condition, 
however,  large  pipes  of,  say,  12  in.  in  diameter  may  be 
driven.  Into  which  smaller  well  pipes  are  inserted,  the  an- 
nular space  between  them  being  filled  with  coarse  sand.  If 
the  large  pipe  la  then  removed,  the  coarse  sand  will  collect 
the  water  from  the  fine  sand  while  still  holding  the  latter 
In  place  and  will  readily  deliver  the  accumulated  drainage 
to  the  well  point  In  the  lower  end  of  the  well  pipe.  If  a 
sufficient  number  of  these  installations  are  connected  in 
a  given  locality  the  water  in  the  fine  sand  may  be  drawn 
down  as  in  the  former  case. 

Application  of  Bleeding  Method  to  Driven  Well. — An  inter- 
esting application  of  this  method  was  used  by  the  writer 
some  years  ago  to  secure  driven  well  supplies  for  two  state 


institutions.  The  amounts  of  water  required  were  not  large 
but  there  was  no  coarse  stratum  available  from  which  to 
secure  the  necessary  quantity.  There  were,  however,  in  each 
instance  areas  of  fine  sand  deposit  containing  water.  In 
these  cases  cylindrical  pits  3  ft.  in  diameter  were  sunk  to 
depths  of  approximately  12  to  15  ft.  by  means  of  steel  cylin- 
ders into  the  wet  fine  sand.  Two-inch  perforated  well  points 
were  inserted  in  the  center  of  each  circular  pit  and  the 
opening  then  back-filled  with  gravel  and  coarse  sand.  The 
steel  cylinders  were  withdrawn  and  after  the  several  well 
pipes  were  connected  to  a  pump  a  reasonably  satisfactory 
supply  of  water  was  obtained.  In  these  cases  the  locations 
showing  the  coarsest  of  the  fine  sand  deposits  were  naturally 
5elected. 

Deep  Excavation  Through  Fine  Wet  Sand. —  In  sinking  ex- 
cavations to  great  depths  tlirousli  tine  wot  sand  or  in  those 
cases  where  the  infiow  of  water  is  beyond  the  capacity  of 
practical  pumping  operations,  resort  must  be  had  to  the 
pneumatic  or  compressed  air  process.  Such  a  method  is 
illustrated  in  Fig.  4.  The  introduction  of  air  into  the  work- 
ings of  a  shaft  or  caisson  under  a  pressure  equal  to  or 
greater  than  the  hydrostatic  pressure  at  the  bottom  nat- 
urally forces  the  water  back  into  the  soil  and  permits  access 
to  the  same  for  the  purpose  of  further  excavation.  The 
same  fine  sand  which  perhai>s  has  previously  boiled  violently 
under  the  influence  of  inflowing  water  so  as  to  be  absolutely 
unstable  and  incapable  ot  sustaining  any  weight,  is  often 
found  under  the  pneumatic  method  to  require  picking  for  its 
removal.  No  better  illustration  than  this  could  be  had  ot 
the  fact  that  it  is  the  upward  flow  of  water  and  not  the  ma 
terial  itself  which  results  in  a  "quicksand"  condition. 

The  use  of  the  pneumatic  process  has  been  more  or  less 
common  in  the  past  for  the  sinking  of  deep  supply  wells. 
Cylinders  either  of  steel  or  concrete  are  used  as  casings 
and  when  such  casings  have  penetrated  a  sufficient  depth 
into  porous  material,  removable  plates  covering  numerous 
inlet  openings  around  the  circumference  are  detached,  per- 
mitting an  inflow-  of  water  from  the  coarse  stratum. 

Fine  wet  sand  deposits  which  offer  almost  insurmountable 
difficulties  in  the  case  of  open  excavations  may,  usually  be 
tunneled  by  the  use  of  compressed  air  with  the  utmost 
ease  because  in  removing  the  water  the  material  becomes 
both   dense   and    stable. 

Method  of  Sinking  Chimney  Foundation  to  Depth  of  40  Ft. 
— A  few  years  ago  the  writer  had  occasion  to  sink  a  con- 
crete chimney  foundation  20  ft.  in  diameter  to  a  depth  of 
40  ft.  through  a  bed  of  fine  wet  sand.  After  excavating  to 
the  ground  water  level,  forms  were  erected  for  the  outer 
circumference  ot  the  foundation  and  the  first  10  ft.  in  height 
of  the  foundation  was  erected.  A  working  chamber  was 
hollowed  out  in  the  under  portion  and  a  circular  vertical 
shaft  opening  6  ft.  in  diameter  w'as  formed  in  the  center. 
As  soon  as  the  concrete  acquired  its  set,  the  outer  forms 
were  stripped  and  sinking  was  commenced  by  excavating 
from  beneath  the  cutting  edge,  more  concrete  being  added 
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Fig.  3 — Method   of   B'eeding   Where   Coarse   Stratum    Is   Missing. 

at  the  top  as  the  foundation  settled  into  the  excavation  thus 
made.  When  the  sand  began  to  give  evidence  of  boiling  or 
ivelling  up,  two  steel  lo<'k  heads  with  doors  in  them  were 
built  into  the  central  shaft  opening  6  ft.  apart  vertically 
and  the  space  thus  enclosed  was  used  as  an  air  lock.  Air 
pressure  was  then  applied  to  the  working  chamber,  driving 
out  the  water  in  the  sand  and  leaving  an  extremely  com- 
pact material  which  required  vigorous  picking  for  its  re- 
moval. As  fast  as  the  excavation  could  be  carried  down 
below  the  cutting  edge,  the  air  pressure  was  temporarily 
lowered  and  the  concrete  mass  slowly  settled  to  the  bot- 
tom. In  this  manner  the  bottom  of  the  foundation  was  car- 
ried down   to   a   clay   hard   pan   at   a   depth   of   40   ft.   beflow 
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ihp  surface.     The   working  chamber  and  central  shaft   were 
len  filled   with   concrete,   leaving  a   cylindrical   monolith   20 

'    in  dianioter  upon  which  the  chimney  was  constructed. 
The    entire    operation    required   six    weeks    for   completion 

lud  ccst  approximately  $12  per  cubic  yard,  including  all  ex- 
•nse  of  every  description. 

Preventing   Undermining   of   Building    Foundation. — Several 
■ars  ago.   the   writer   was   culled    into   consultation    in   con- 

■  ction  with  an  upheaval  of  fine  sand  and  water  in  the  base- 
ent  of  a  mill  building  which  ultimately  resulted  in  serious 
-se   to   the   structure.     A   test   boring   made   at    the   sit"b 

-ed  the  fact  that  there  existed  a  surface  layer  of  very 

■  ...i.act    clay    hardpan    overlying    a    bed    of    extremely    fine 
.>nd  about  20  ft.  in  thickness.     Immediately  under  the   fine 
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Fifl.    4^^omprnjcd    Air    Process   of   Sinking    Excavations   Through 
Fine    Wet    Sand. 

sand  was  a  substantial  layer  of  coarse  gravel  containing 
water  under  such  a  head  that  it  rose  in  the  boring  pipe  to 
a  height  14  ft.  above  the  level  of  the  basement  floor,  or 
several  feet  higher  than  the  natural  ground  level  in  the  vi- 
cinity. A  large  brick  drain  below  the  basement  floor  per- 
mitted the  ready  escape  of  the  flowing  sand  onto  a  nearby 
beach. 

In  order  to  remedy  the  difliculty.  several  6in.  pipes  were 
driven  down  to  the  coarse  stratum  and  their  tops  cut  off 
j\i8t  below  the  basement  floor  grade.  The  clear  water  flows 
through  the  open  pipes  so  freely  that  the  ground  water  head 
was  thereby  red\iced  below  that  required  to  force  its  passage 
upward  through  the  fine  sand,  with  the  result  that  the  flow 
of  sand  ceased  entirely.  Incidentally,  a  most  excellent  water 
supply  was  secured  to  the  mill  for  manufacturing  purposes 
but  at  the  expense  of  rebuilding  a  considerable  portion  of 
the  building  which  was  undermined  before  the  remedy  was 
applied. 

Foundations  on  Wet  Sand. — It  has  been  the  writer's  ob- 
servation that  fine  wet  sand  in  its  normal  condition  will  .sus- 
tain quite  as  great  a  foundation  load  as  will  the  coarse 
Krained  sands.  The  usual  aversion  to  using  wet  sand  as 
a  bearing  material  has  its  chief  basis,  in  the  writer's  opin- 
ion, upon  the  fact  that  we  usually  see  such  sand  in  its  ab- 
normal and  not  its  normal  state. 

Some  years  ago  the  writer  had  occasion  to  construct  some 
pier  foundations  upon  coarse  wet  sand.  The  test  borings 
indicated  a  Arm  layer  of  sand,  but  when  the  excavation  had 
progressed  to  this  point  it  was  found  by  the  inspector  that 
he  could  readily  force  a  rod  into  the  soil  for  a  considerable 
depth.  Because  of  this  apparent  Instability,  he  ordered  that 
the  excavation  should  be  carried  deeper  until  satisfactory 
•  latrrial  was  encountered.  The  foreman  suspended  work 
t'lr  the  time  being  and  allowed  the  ground  water  to  rise  in 
the  pit  to  its  normal  level.  I'pon  attempting  again  to  dem- 
'•nstrate  the  soft  quality  of  sand  by  means  of  the  same  rod. 
the  inspector  was  surprised  to  find  that  he  could  make  no 
impression  upon  the  surface  of  the  sand  now  that  there  was 
no  longer  an  upward  flow  through  it. 

It  is  because  of  the  fact  that  we  are  obliged  ordinarily  to 
produce  an  unnatural  condition  in  wet  sand  in  order  to  ex- 
pose and  examine  it.  that  so  many  people  assume  this  to  be 
its  natural  state,  while  the  contrary  is  in  reality  true. 

A  perusal  of  the  building  regulations  of  the  several  large 
<"ities  will  show  that  fine  wet  sand  and  "nuicksand"  are  al- 
lowed bearing  values  of  from  %  to  2  tons,  while  coarse  sands 


are  allotted  much  higher  values.  It  has  been  the  experi- 
ence of  the  writer  in  making  tests  upon  the  fine  wet  sands 
that  they  will  carry  quite  as  much  load  as  the  coarser  sands 
provided  the  ground   water  stands  at   its  normal   level. 

The  chief  danger  in  using  such  materials  for  foundation 
loads  lies  in  the  possibility  of  future  excavations  being  made 
in  the  immediate  neighborhood  which  nmy  be  carried  to  a 
lower  depth  than  that  of  the  foundations  referred  to,  in 
which  case  there  may  be  a  flow  of  surrounding  soil  toward 
the  new  opening,  thus  undermining  the  foundations.  Such 
damage,  however,  will  occur  whatever  may  be  the  unit 
loading  upon  the  soil. 

The  writer  has  never  hesitated  to  recommend  loadings  as 
high  as  \  tons  per  square  foot  upon  sand  which,  during  the 
excavation  process,  permitted  the  workmen  to  sink  to  their 
knees  in  it.  Nor  has  there  ever  been  to  his  knowledge  any 
observable  settlement  in  such  cases. 

A  distinction  is  often  made  between  fine  sand  which  is 
confined  and  that  which  is  unconflned.  The  surrounding  of 
a  foundation  site  with  tight  sheeting  is  useful  in  preventing 
subsequent  lateral  displacement  in  the  event  of  adjacent  ex- 
cavations being  made,  but  it  does  not  in  the  writer's  opinion 
increase  the  bearing  value.  If  the  material  is  a  pure  sand 
It  will  not  flow  under  pressure  alone  except  under  excessive 
loading.  In  the  case  of  those  sands  containing  a  consid- 
erable quantity  of  clay  this  may  not  be  true.  It  is  not  easily 
possible  to  determine  how  much,  if  any,  clay  is  contained 
m  a  fine  sand.  The  individual  grains  of  sand  may  and 
usually  are  so  small  as  to  give  the  mass  which  they  form 
the  general  appearance  of  clay.  A  microscope  may  be  re- 
quired in  such  case  to  determine  accurately  whether  the  par- 
ticles are  of  sand  or  clay.  Generally  speaking,  fine  sands 
containing  a  considerable  quantity  of  clay  will  not  show  the 
characteristic  behavior  of  quicksand. 

Before  deciding  to  utilize  fine  sand  as  a  foundation  for 
permanent  structures,  consideration  should  be  given  to  the 
future  possibility  of  its  becoming  saturated  under  a  head 
which   may  produce  quicksand. 

The  writer  recalls  a  ca.se  in  which  some  mill  buildings 
were  built  upon  fine  sand  on  the  high  bank  of  a  river.  I>ater 
a  power  dam  was  constructed  at  a  still  higher  elevation 
above  the  mill  site  and  in  the  course  of  time  the  water  im- 
pounded behind  the  dam  found  its  way  under  the  dam  and 
into  the  fine  sand  which  formed  the  foundation  of  the  mill 
buildings.  This  condition  was  unknown  until  the  pressure 
broke  through  to  the  river,  undermining  one  of  the  build- 
ings and  causing  its  complete  collapse.  It  should  be  noted, 
however,  that  in  this,  as  in  all  similar  failures,  the  sand 
under  the  foundation  flowed  to  a  lower  level. 

Pile  Driving  Into  Fine  Sand. — Those  who  have  had  occa- 
sion to  drive  piles  into  fine  sand  have  usually  found  a  very 
decided  resistance  against  penetration  in  such  material.  This 
is  but  another  indication  of  the  natural  compactness  of 
fine  sand  in  a  quiescent  state.  If  a  water  jet  be  resorted  to, 
however,  and  applied  to  the  soil  in  advance  of  the  pile  tip. 
it  will  be  found  that  the  pile  will  sink  under  the  weight  of 
the  hammer  alone.  In  other  words,  a  quicksand  condition 
is  produced  in  the  sand  at  the  pile  point  and  the  material 
no  longer  offers  resistance  to  the  load  upon  it.  It  is  to  be 
recommended,  therefore,  that  in  driving  either  bearing  or 
sheet  piles  into  fine  sand,  the  water  jet  should  be  used  as 
an  economic  aid  to  facilitate  the  work. 

In  connection  with  the  installation  of  a  number  of  pre- 
cast concrete  piles  some  years  ago.  the  writer  utilized  the 
jetting  process  in  sinking  through  a  deep  bed  of  fine  sand 
as  follows:  A  long  length  of  ^-In.  gas  pipe  was  connected 
by  ordinary  garden  hose  to  the  city  pressure  and  a  jet  sound- 
ing was  made  at  each  pier  location  at  an  expense  of  V4  ct. 
per  lineal  foot  Piles  were  cast  of  the  predetermined  length 
and  were  jetted  down  by  churning  them  up  and  down  with 
an  ordinary  derrick,  a  jet  pipe  having  been  cast  in  the  cen- 
ter of  each  pile  and  connected  at  the  top  during  driving 
to  a  pressure  pump.  Upon  the  removal  of  the  jet  action  the 
sand  repacked  itself  around  the  pile  in  a  condition  of  maxi- 
mum density. 

Precautions  for  Laying  Sewers  in  Quicksand. — A  frequent 
cause  of  trouble  from  quicksand  has  to  do  with  its  escape 
into  sewers,  drains  or  other  artificial  underground  conduits, 
thus  producing  voids  which  must  be  filled  by  settlement 
from  above.  Any  open  pipe  or  conduit  laid  through  wet 
sand  should  be  constructed  with  especial  care  to  exclude  the 
surrounding  sand.     Because  of  the  extreme  fineness  of  many 
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sands  this  is  not  easy  of  accomplishment.  When  drains  are 
to  be  laid  in  such  material  (or  the  purpose  of  lowering  the 
ground  water  level  and  open  joints  are  lett  in  the  pipes  to 
accomplish  this  result,  the  joints  should  not  only  be  wrapped 
with  cloth  to  exclude  the  sand,  but  the  entire  pipe  should 
be  surrounded  with  soft  coal  cinders  which  is  one  of  the 
most  useful  agents  for  admitting  water  while  still  exclud- 
ing the  passage  of  sand. 

Cinders  are  also  useful  during  the  process  of  excavating 
into  quicksand  for  the  purpose  of  maintaining  a  footing  upon 
which  the  workmen  may  stand  without  sinking  into  the 
sand.  A  frequent  liberal  sprinkling  of  this  material  over 
the  bottom  of  the  trench  will  be  found  very  effective  in  pre- 
venting miring. 

It  will  also  be  found  in  the  handling  of  many  quicksands 
that  the  ordinary  garden  fork  is  more  efficient  for  the  pur- 
pose than  is  the  type  of  shovel  usually  employed.  This  Is 
due  to  the  fact  that  fine  wet  sand  has  a  very  pronounced 
"suction"  which  causes  the  blade  of  the  shovel  to  stick  and 
requires   a  greatly   increased   force   to   remove   it. 

In  cpncluslon.  then,  summarizing  the  foregoing,  it  may  be 
said  that  quicksand  is  only  a  temporary  condition  of  a  soil 
which  ceases  to  exist  after  a  normal  state  of  ground  water 
has  been  restored.  It  is  also  probably  true  that  many  of  the 
troubles  encountered  from  quicksand  could  often  be  avoided 
by   the  adoption   of   more   scientific    methods   of   handling. 

Economic  Weights  of  Rail 

.\t  the  rev-ent  convention  of  the  lioadmasters'  and  Main- 
tenance of  Way  Association  in  St.  Louis  a  committee  pre- 
sented a  report  on  the  above  subject  in  which  several  mat- 
ters of  interest  were  brought  out.  The  purpose  was  to  de- 
velop a  method  by  means  of  which  the  economic  weight  of 
rail  for  various  classes  of  traffic  may  be  determined.  The 
actual  values  used  in  this  discussion  are  not  at  all  theoretical 
but  are  based  on  performance.  However,  it  must  be  under- 
stood that  these  values  actually  represent  what  must  be 
accepted  as  a  particular  problem  and  that  if  the  method 
here  developed  is  applied  it  should  be  done  with  values  de- 
termined to  fit  the  particular  case  in  question.  The  data 
used  by  the  committee  in  making  the  diagram  and  in  arriv- 
ing at  the  conclusions  given  herewith  are  as  follows: 
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-Annual  Cost  of   Maintenance  for  85-lb.. 
130-lb.    Rail. 


100-lb.   and 


Cost  r,f  r  .  11    r  a:   II.  r    t'n $41.00 

Co""  ;dlnp  delivery  to  work,  removing  and 

di  r  ton 20.00 

Sal  i.  ptr  ton 18.00 

Not  i"r    ton 43.00 

Av>  f  rail  maintenance  per  mile  of  track  per 

vi  I.      rail— labor  at  40  cl.  per  hour 135.00 

Ditto,  100-lb    rail 114.00 

Ditto.   130-lb.   rail 86.00 

The  detail.1  of  arriving  at  the  annual  maintenance  cost  of 

130-lb.  rail,  considering  a  life  of  10  years,  are  as  follows: 

Annual   Interest  charKe  at   I  IS. on  per  ton %       3.077 

Infrest  at  6  per  cent  on  first  cost  of  track  at  t43....}2.58 

T;ixes  at  1  per  cent  on  flrst  cost  of  track  at  ?1.i 0.43         3.010 

In'erest  at  G  per  cent  and  taxes  at  1  per  cent  on  |18  sal- 
vage per  ton  when  removed 1.260 


Tons  of  rail  per  mile  of  track  (130-lb.  rail) 204.29 

.Vnniial  clcarse  per  mile  of  track  Iwised  on  100-year  life 1,601.00 

Annual  cost  (labor  40  ct.  per  hour)  of  m.iintaining  130-lb. 

rail  in  1  mile  of  track S6.00 

Annual    cost    of    maintenance,    including;    interest,    taxes. 

depreciation  and  labor 1.5S7.00 

The  committee  concludes  that  under  similar  conditions 
of  traffic,  the  life  of  1001b.  rail  is  l^i  times  that  of  S5-lb. 
rail,  and  that  the  life  of  130-lb.  rail  is  double  that  of  100- 
lb.  rail.  The  relative  life  of  over  100,000  tons  of  1301b.  rail 
compared  to  the  life  of  100-lb.  rail  in  the  same  tracks  was 
actually  determined,  based  on  four  years'  experience  with 
the  heavy  rail,  during  which  time  over  4.300  tons  of  the 
heavy  rail  were  actually  removed  from  tracks  on  account  of 
being  worn  out. 

To  allow  for  the  comparatively  short  period  o£  time  for 
which  the  data  concerning  heavy  sections  were  taken,  the 
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Cars  per  Track  per  Day 
Fig.  2 — Effect   of   Density   of  Traffic  on   Annual   Maintenance   Cost. 

relationship  between  the  average  life  of  heavy  section  rail 
and  100-lb.  rail  was  taken  to  be  2  to  1.  The  data  concern- 
ing the  relative  life  of  lnO-Ib.  and  851b.  rail  were  of  a  more 
extended  and  broader  nature,  but  had  not  been  kept  in  as 
detailed  a  ni.anner. 

Figure  1  also  shows  the  influence  of  the  relative  life  of 
85-lb..  100-lb..  and  liiO-lb.  rail  under  similar  conditions  of 
traffic;  that  is,  lines  representing  the  life  of  various  sections 
of  rails  under  similar  conditions  of  traffic,  from  which  can 
be  determined  the  difference  in  the  r.nnual  cost  of  mainte 
nance  due  to  different  rail  sections.  For  example,  suppose 
S.'j-lb.  rail  gave  a  life  of  two  years — the  average  maintenance- 
cost  is  |3,S27— then  100-lb.  rail  should  give  a  life  of  3% 
years,  with  an  average  maintenance  cost  of  $2,490,  while 
130-lb.  rail  should  give  a  life  of  7  years  with  an  average 
maintenance  cost  of  but  $1.945— clearly  a  case  where  heavy 
section  rail  could  be  used  economically  from  a  maintenance 
point  of  view. 

As  a  measure  for  the  wear  of  rail  under  various  conditions 
of  traffic,  the  rommittee  decided  on  the  number  of  cars  per 
day  passing  over  a  stretch  of  track  as  the  measure  of  traffic 
conditions.  Such  a  unit  closely  reflects  the  locomotive  tons 
and  gross  tons;  the  average  weight  of  cars,  the  average  cars 
poi'  train  and  average  locomotive  miles  per  train  mile  or- 
dinarily varying  between  narrow  limits  from  month  to 
month.  Also  the  average  number  of  cars  passing  a  par- 
ticular point  over  a  stretch  of  track  during  any  period  can 
readily  be  determined  at  any  time  without  elaborate  ma- 
chinery or  organization. 
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To  determine  the  proper  life  to  assign  to  lOOlb.  rail  under  government   administration   many   of   you   will   doubtless   re- 

varlous  traffic  conditions,  14  stretches  of  track  were  selected  member  the  shipping  of  Douglas  flr  ties  from  the  Pachc  Coast 

for    which    information    concerning    the    car    movement    and  to  the  Atlantic  by  rail  and  steamer,  and  it  is  interesting  to 

rail    renewals    was    available.      From    this    information    was  note  that  many  such  ties  are  moving  in  the  same  direction  at 

determined  the  average  life  of  lOOlb.  rail  in  each  stretch  of  the  present  time. 

track.    This  data  varied  from  -Jl"  cars  per  track  per  day  to  Forest  Resources  of  the  United  States.— The  exent  of  avail- 

1  697  cars  per  track  per  day.  able  forested  land  in  its  relation  to  its  consumption  of  lum- 

The  curves  in  Pig.  2  show  that  the  1001b.  rail  is  econom-  jj^^   jipg    (uei_  etc.,  has  jnst  formed  the  subject  of  a  most  ex- 

leal  for  a  traffic  of  not  over  900  cars  per  track  per  day  and  haustive  report  by  the   I'nited   States  Forest   Service  in  re- 

that  for  a  greater  car  movement  the  130-lb.   rail  is  econom-  gponse  to  the  Capper  Resolution,  same  being  Senate  Uesolu- 

ical.    As    between   the    100-lb.   rail    and    80-lb.    rail,   the   data  ,jq„   ;»;„    3u    ^^j  an   those   interested   in   timber   resources, 

would    Indicate    that,   on    railroads    using    heavy    power    and  jjj^j^   present   condition,   the   amount    of   timber   utilized   an- 

having   a   wide   range   of   physical   characteristics,   the   S31b.  nually  in  various  fields,  the  extent  of  annual  reproduction  and 

rail    is   no   longer   economical,    but    that    modern    railroading  statement  of  the  forest  resources  of  the  I'nited  States  which 

demands  a  100-lb.   rail     When  traffic  reaches   l.SOO  cars  per  ^^^  ^^.^^  j,pp„  Issued.     A  few  figures  from  this  report  may  be 

(lay   over  a   double   track   railroad,   the   point   is   reached   to  ^^  interest  at  the  present  time.     The  Forest  Service  estimates 

■onslder  Increasing  the  weight  of  section  to  about  130  lb.  ^^^  ^^,3,  gjj,„j  ^^  available  timber  in  the  Inited  States  at  the 

present  time  to  be  746  billion  cubic  feet,  of  which  4S5  billion 

Wri,^..^    A  r,^  r^iirTiVc  r'omind  Froin^  's  m  the  form  of  saw  timber  and  240  billion  cubic  feet  Is  in 

Where  Are  iJur  l  les  Looming  rroin.  ^^^  ^^^^^^  ^^  ^^^^  ^,^^^,    ^^^  standing  timber  is  roughly  dis- 

An  interesting  and  authoritative  paper  with  the  above  title  t^ibuied   as    follows:      One   half   in    Washington,    Oregon   and 

was  presented  at  the  September  Roadmasters'  Convention  by  California,  the  remainder  in  the   l^ast.  North  and   South;   62 

I>r.  Hennan  Von  Schrenk,  Consulting  Timber  Expert,  of  St.  ^^^  ^^^^  ^^  ^U  standing  timber  is  found  west  of  tho  Great 

l>ouls.  Mo.     The  paper  Is  a  presentation  of  the  present  situ-  p,ains      Going  more  into  detail,  the  timber  is  distributed  as 

ation  and  of  what  may  reasonably  be  expected  in  the  future,  foUo^ys:     New  England.  2  per  cent;  Middle  Atlantic  region,  2 

and  is  herewith  given  nearly  in  full.  pp^  cent:  T.ake  region,  5  per  cent:  central  region,  0  per  cent; 

Tie  Consumption  by   American   Railroads,— The  number  of  southern  Atlantic  and  eastern  Gulf  region.  10  per  cent;  lower 

ties  used  by  American  railroads  may  at  the  present  time  be  jiississippi  region,   13   per  cent;    Rocky   Mountain  region,  10 

roughly  estimated  ai  approximately  100,000,000  per  year.     In  ppr'pent  and  the  Pacific  Coast  region,  52  per  cent.     Of  the 

recent  decades  the  largest  number  used  was  in  1907,  when  ^^^^^  available  supply  a  little  over  one-fifth  is  hard  woods  and 

]->•  i-.;." -:jii    tie's    were    used.     During    the   3year   test    period  ^^^^  remainder  soft   wood.     The   total   timber  used   per  year 

preceiling  federal   control   there   was   an  average  annual   re-  amounts  to  about  26  billion  cubic  feet,  of  which  some  of  the 

newal  for  federal  controlled  roads  of  91.935,44::,  and  for  the  ten  ^^^^^^  ^^^^^  ^^^  ^^  follows: 

years   preceding  federal   control  an   average  renewal   of  92.-  l.OOOcu.  ft. 

293.395.     Since  the  roads  under  federal  control  comprise  90  «"'"''*»   I'nso'ooo 

per  cent  of  steam  railway  mileage  in  the  country,  this  would  Fonc"ng      ..■.\\'.'.'.'.'.'.".'.'."---.'.----'-'--'-'-'--'-'--  lisooiooo 

indicate   an    average   annual    consumption    of    approximately  g"esinicilonbyflre :••;::: iiii.iiii.-'MsoS 

104,000,000   ties.     The  number   which   will    be   required   from  Destruction  by  Inseot.s  and  dlspase 650,000 

year  to  year  will  probably  be  not  less  than  100,000.000  and  in  ^^  ^^^  present  rate  of  consumption   it  will  be  noted  that 

nil  probability  somewhat  in  excess  of  this  number,  depending  ^^^^^  ^^  practically  thirty  years'  supply  if  regrowth  Is  not  con- 

upon  the  amount  of  new  construction  undertaken.  sidered 

Most  of  the  ties  used  at  the  present  time  are  wooden  ties:  ^^^  Forest  Service  estimates  that  the  annual  growth  on 

substitute  ties  have  made  but  very  little  progress.     It  is  esti-  ^^^  forested  areas  is  approximately  six  billion  cubic  feet, 

mated  that  approximately  1.250.000  steel  ties  have  been  used.  ^^  '^^^^  present  rate  of  cutting,  the  forests  in  New  England, 

the  largest  number  in  the  tracks  of  two  railroads.     There  are  |^^  jnddle  Atlantic  and  Central  and  Gulf    states  will  not  last 

probably  not  more  than  50.000  of  various  cement  ties  in  ac-  ^^^^;  ^^^^      ^^^.^  .^  speaking  In  general  terms.     Quoting  from 

tual    use.     These   numbers   are   insignificant   when    the   total  j^p  recent  Forest  Service  report:      ■Within  the  next  ten  years 

number  of  ties  in  track  may  be  estimated  at  approximately  ^^^  mmber  cut  will  probably  drop  to  one  billion  board  feet; 

1.200,000.000.     The  present  indications  are  that  the   wooden  ^^..,^.^  twenty  vears  most  of  the  timber  areas  containing  high 

tie  will  continue  to  be  the  dominant  tie  for  some  years  to  ^^^^^  timber  will  be  cut  off  and  the  remaining  timbers  will 

come.  be  either  old  farm  wood  lots  or  on  a  few   remaining  large 

The  number  of  ties  required  per  year  will  be  influenced  by  ^^^^^^  ^^^   ^^1  ^^  ^^^^  ^^  ^^  second   growth  or  the  trees 

the   life  obtained   for  the  individual   tie.     For  the  untreated  ^^^.^^  ^^^^  ^^^^  ^^  worthless  at  the  time  of  first  cutting." 

ties  heretofore  used  an  average  life  of  about  seven  years  may  m^,i,3r  statements  are  made  for  most  of  the  sections.     The 

be  assumed.   Chemically  treated  ties  have  been  used  in  larger  ^^^^j^p^P     ine  forests  are  being  cut  out  at  a  rate  which,  ac- 

and  larger  numbers:  thu^,  in  191S.  30.609,309  treated  ties,  in  '^^^^.^^  ^^  ^  statement  recently  made  by  the  Southern  Pine 

1919  -7,567,927  treated  ties  were  put  in  track.  Treated  ties  have  .Association    indicates  that  approximately  S2  per  cent  of  the 

been  in  many  tracks  long  enough  to  materially  reduce  the  an-  ^^^^   ^^^^^  ^^^.  operating  in  the  South  will  be  cut  out  in  five 

nual  tie  requirements  on  the  lines  using  these  treated  ties^  '^^^^^  ^^  ^^^^  ^^^  ^^.^^  ^^  pp^.  ^p^^^  .^^.j,,  ^^  ^^^  ^^^  jn  ten  years 

If  sufllcient  preservative  is  available  the  percentage  of  treated  ^^  ^^^^^  ^.^^   ^   corresponding  reduction  in  the  output  of  7S 

ties  will  rapidly  increase,  thus  cutting  down  new  purchases  ^^^^      \ttention   Is   called,   however,  that  this   does   not 

from  vear  to  year.     Assuming  considerable  new  construction  ^^^^  ^^-^^  ^^^^  ^^^^1  production  will  be  reduced  at  this  rate 

and  taking  all  the  foregoing  figures  into  consideration    it  is  ,^prp  ^.j,,  probablv  be  many  small  mills  in  so-called 

ca'e  'o  assume  that  approximately  100.000.000  ties  will  be  re-  ^^^^^^  ^^^^^^^^  ^^^^^^ 

quired  annually  for  some  >-^«"  /"^^l.          _r^^^           t,„„  The  outlook  for  the  30  years'  supply  above  referred  to  deals 

Sources    of   T.e    Supply    ^  ^^nled    States^     The    question  ^.^^^^.^^  ^^  ^  ^.^^,^      ,^  ^„  probability  the 

which  we  are  interested  in  today  is.  where  are  these  ties  to  considerable  additional  period, 

come  from'     There  are  two  possible  sources,  o"!  ^"^  ^^^^  Lost  nnvknd  of  tree  i.  now  utilized  for  tie  purposes,  par- 

rnited  States  and  Cana.la.  and  the  other,  from  ^^e  'ropica^  J    "Xrh    since   most   species  have  been   made   more  or  less 

countries  south  of  us.     A  possible  supp  y  '[""^ ':«"«°f^  ^^^^  "citable    for   tie    purposes    bv    chemical    preservation.     Then 

safely  be  eliminated  as  a  f-'^'°';^^^'-^%";,^ '",;', P°^^\'^^^^^^^  again  t^"  tie  supply  Is  nov  dependent  upon  the  saw  mill..   The 

Canadian   railroads   will  need   the  available  '  ''^  ^^^emsel^es^  ag      ^                                                           railroads  in  the  form  of 

There  will  of  course  be  local  "^I'^tl^e  \ZT.T^^  o  Hewn  ties  maSe  In  manv  instances  in  small  numbers  from 
timber  such  as  Jack  pine  and  cedar,  but  the  actual  number  of  ^^^^^^.^  ^_^^  ,^,^  ^^^  ,o-called  cutover  lands.  As  the  out- 
tles  will  be  triore  or  'J^^  '"^f '"X.  ^t-,tes  is  of  more  Im-  put  of  sawed  ties  is  reduced  from  large  mills,  the  probability 
A  tie  supply  available  in  the  t  nited  ^'^^^  '\°'  """"^  [^^  f,  ,ha,  small  mills  will  appear  here  and  there  as  they  have 
mediate  interest.  There  have  been  marked  <^hanges  n  the  ^^'^I'-^l''  ^  7^p  p^^^p^  states,  and  yield  local 
availabilitv  of  ties  in  various  regions.  Many  >•  a-,  ^  ,  tieTl„  regions  which  may  have  been  regarded  as  wholly  ex- 
many  years  obtained  their  tie  supply  locallj  and  tliev  are  "^s  n  r  g  /  Committee,  for  instance,  calls 
unable  to  do  so  any  longer.  ^-^^  ^J^.^'^i^.^^^p^^^y^^^^^/n'p'':  Attention  tlwhat  can  be  done  in  local  production,  stating  that 
era^^  to  iS  um  i:nrd"strnces.''^D:rrng  TreZ.  In  the  eastern  region  of  the  United  States  Railroad  Adminis- 
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tration  there  was  an  increase  of  from  3.7Si'.;!c>0  ties  produced 
in  191S  to  S.4S5.S0O.  or  150  per  cent,  on  a  group  of  45  rail- 
roads, and  this  in  a  country  iu  which  it  has  been  assumed 
there  was  very  little  tie  limber.  Referring  to  the  small  saw 
mill,  it  will  be  surprising  to  most  doubtless  to  known  that  as 
far  back  as  1309  there  were  :.2:;g  saw  mills  in  New  York. 
2,974  in  Pennsylvania,  1.599  in  Indiana.  :;.4S'i  in  Virginia,  most 
of  which  cut  not  to  e.Kceed  one  million  board  feet  per  year. 

The  conclusions  to  be  reached  by  a  careful  study  of  the 
Forest  Service  figures  referred  to  indicate  that  the  American 
railroads  need  not  worry  particularly  for  some  years  to  come. 
There  will  doubtless  be  changes  in  the  sources  of  supply, 
changes  in  the  kinds  of  woods  used,  changes  in  the  methods 
to  make  certain  types  of  wood  better  fitted  for  cross  tie  pur- 
poses and  probably  changes  in  Hrst  cost. 

Central  and  South  America  as  Sources  of  Tie  Supply. — The 
second  source  of  supply  will  be  from  (oiiulries  in  Central 
America  and  South  America;  in  other  words,  possible  sup- 
plies of  tropical  hardwoods.  From  time  to  time  during  the 
last  thirty  years  there  have  been  sporadic  tie  shipments  of 
one  kind  and  another  from  tropical  countries,  but  this  field 
of  supply  has  practically  not  been  touched.  At  the  present 
time  numerous  offerings  are  being  made  of  various  kinds  of 
tropical  woods  and  a  brief  review  of  the  tropical  situation  may 
not  be  without  interest.  Mexico,  the  nearest  country  with  a 
relatively  large  timber  si'pp'y  has  a  forest  area  of  approxi- 
mately 20  million  acres,  most  of  which  belongs  to  the  Mexican 
goverrment.  The  forest  is  of  two  kinds,  the  mountain  and 
highland  forest,  composed  largely  of  pines,  anil  the  tropical 
fnrest.  Some  of  them  of  very  superior  quality.  Most  of  the 
pine  areas,  however,  are  situated  on  more  or  less  at  present 
inaccessible  mountain  ranges.  The  others,  or  the  tropical 
forest,  extends  along  the  edges  of  the  Central  Plateau  and 
contains  a  large  number  oi  tropical  hard  woods.  For  in- 
stance, in  the  territory  tributary  to  Vera  Cruz  there  are  some 
eighty-five  different  species  of  oak.  Guatemala,  Nicaragua 
and  other  Central  American  republics  have  large  supplies. 
most  of  which,  however,  are  located  on  the  western  side.  On 
the  Gulf  of  Mexico  side  there  are  considerable  pine  forests, 
particularly  i"  Nicaragua,  Honduras  and  G\iatemala.  many  of 
them  easily  accessible  from  the  coast  and  producing  a  species 
of  pine  of  highly  resinous  character.  Recent  samples  sub- 
mitted from  British  Honduras  weighed  58  lb.  and  more  per 
cubic  foot. 

The  chief  tropical  resources,  however,  are  in  South  Amer- 
ica. The  actual  extent  of  these  resources  it  is  almost  impos- 
sible to  state.  The  Andes  Mountains  are  forested  practically 
for  their  entire  length  and  very  little  of  the  timber  in  the 
mountains  has  been  cut,  due  largely  to  difficulties  of  trans- 
portation and  lack  of  demand.  Brazil  has  probably  the 
larcest  area.  According  to  Zon.  the  Amazon  flows  for  a  dis- 
t.Tnce  of  1.S60  miles  through  a  virgin  forest  which  stretches 
1.100  miles  from  east  to  west  and  750  miles  from  north  to 
south  and  occupies  an  area  of  825.000  stiuare  miles.  This,  in 
the  United  States  would  be  equal  to  a  section  of  the  country 
from  the  Atlantic  Coast  to  Colorada  and  from  Chicago  to  the 
Gulf.  Several  years  ago  a  number  of  the  eastern  railroads 
imported  a  considerable  niimber  of  species  of  wood  from  the 
.\mazon  region,  which  are  now  serving  in  track  in  New  Jer- 
sey. New  York  and  Connecticut.  The  woods  are  all  extremely 
hard  and  bear  no  resemblance  whatever  to  the  woods  found  in 
•Me  United  States.  The  Guianas  are  very  rich  in  forest  re- 
.-.ources  and  there  are  numerous  rivers  which  would  facilitate 
bringing  out  desirable  timbers.  It  is  in  these  countries  that 
the  valuable  Green  Heart  and  Mora  are  found.  Venezuela 
and  Colombia,  although  with  fewer  forests,  can  also  be 
counted  upon  for  a  very  large  future  supply.  On  the  west 
coast,  the  mountainous  parts  of  Chile  and  Peru  are  exten- 
sively forested  but  there  Is  practically  no  utilization  of  their 
woods  at  the  pre.'ient  timn.  In  fact,  they  import  most  of  their 
timber  from  the  United  States.  The  West  Indies,  while  heav- 
ily forested  in  some  sections,  cannot  begin  to  compare  as  to 
the  quantities  available  with  Central  and  South  America. 

While  these  vast  quantities  of  timber  are  undoubtedly 
available  in  the  tropics,  attention  should  he  called  to  the  fact 
that  immediate  <inlimi(ed  uses  of  these  resources  can  hardly 
be  looked  for.  Tropical  timbers  grow  in  dense  jungles  (ex- 
cepting the  pine  forests  in  Mexico  and  Central  America)  and 
usually  a  large  number  of  species  grow  close  together.  The 
forest.  In  other  words,  is  very  different  from  the  northern  for- 
ests, where  a  certain  species  may  predominate  on  an  acre,  so 


that  it  is  comparatively  an  easy  matter  in  the  United  States 
to  go  into  a  hard  wood  forest  and  cut  a  certain  number  of 
white  oak  ties  per  acre,  and  the  same  in  adjoinin,:;  acres.  In 
the  tropics,  however,  if  one  were  looking,  say,  for  lignum 
vitae  ties  there  might  be  one  tree  hero  and  then  miles  away  '■ 
another  tree  and  so  on,  and  then  on  the  acre  where  the  lig- 
num vitae  grew  there  would  be  fifty  or  sixty  other  species. 
In  the  event  that  the  tropical  woods  are  used  for  ties,  it  would 
probably  be  necessary  to  take  a  large  number  of  different 
kinds  in  order  to  make  possible  the  cutting  of  ties  at  all. 

Fitness  of  Tropical  Woods  for  Tie  Purposes. — In  this  con- 
nection it  should  be  pointed  out  that  the  fitness  of  tropical 
woods  for  use  as  ties  in  the  United  States  is  as  yet  almost 
wholly  unknown.  Most  species  have  very  hard  woods  which 
in  their  native  lands  may  have  given  excellent  service  in  the 
construction  of  buildings,  railroad  ties,  bridge  lumber,  etc. 
When  brought  to  the  northern  temperate  regions  however, 
many  of  these  very  excellent  woods  fail  utterly  when  used  in 
the  form  of  track  ties.  These  hard  woods  split  and  check 
when  exposed  to  the  wide  extremes  of  temperature  running 
from  zero  to  125°  or  more.  .In  other  words,  they  are  unable 
to  withstand  the  expansion  and  contraction  to  which  they 
are  naturally  subject  in  most  of  the  regions  of  the  United 
States  ,^s  there  is  no  means  of  foretelling  what  any  tropical 
wood  is  going  to  do,  it  is  obvious  that  the  purchase  of  any 
particular  number  of  any  species  must  be  attended  with  con- 
siderable risk.  During  the  last  30  years  a  large  number  of 
species  have  been  imported,  but  owing  to  unfavorable  records 
both  as  to  their  names,  origin  and  years  of  service,  it  is 
much  to  be  regretted  correct  data  as  to  their  fitness  for  tie 
purposes  are  in  most  cases  wanting.  Sufficient  is  known. 
however,  to  indicate  that  the  purchase  of  tropical  woods  in 
the  form  of  ties,  irrespective  of  what  country  they  come  from, 
should  be  consummated  only  after  the  most  careful  investiga- 
tion as  to  their  names,  and  after  several  years  of  trial  in 
small  quantities  of  definitely  identified  species  in  actual  track 
service  in  the  United  States. 

This  brings  us  to  a  brief  discussion  with  reference  to 
names:  Large  numbers  of  tropical  woods  have  been  offered 
and  are  being  offered  this  year.  Many  of  them  are  offered  in 
the  United  States  bearing  a  labal  of  some  wood  species  known 
in  the  United  States.  In  other  words,  some  hard  woods  come 
from  Mexico  and  South  America  and  are  called  Mexican  Red 
Oak,  Mexican  White  Oak,  Mexican  Beech.  Peruvian  Oak,  Bra- 
zilian Oak.  etc.  Only  la.'^t  week  three  samples  of  wood  were 
submitted  from  one  of  the  South  American  countries  under 
various  oak  names,  and  not  one  of  them  was  an  oak  or  in  the 
slighest  degree  even  related  to  the  oak  family.  A  prospective 
purchaser  of  tropical  woods  must  first  of  all  assure  himself 
that  the  tropical  wood  offered  has  not  only  the  local  name  by 
which  it  is  known  in  the  country  where  it  grows,  but  also  the 
botanical  or  Latin  name,  by  which  alone  it  will  be  possible 
to  specifically  identify  future  shipments.  It  has  happened  in 
past  years  that  some  tropical  woods  have  been  brought  to  the 
United  States  and  have  given  excellent  service.  When  it  was 
attempted  in  later  years  to  buy  some  more  under  the  name 
given  for  the  first  shipment  it  was  found  impossible  to  buy  a 
second  lot  due  to  the  fact  that  no  one  in  the  country  ad- 
dressed had  ever  heard  of  such  a  wood.  Too  much  stress 
cannot  he  laid  upon  the  absolute  necessity  of  proper  identifi- 
cation. Wiiere  tropical  tie  supplies  are  under  consideration 
every  possible  safeguard  should  be  thrown  around  the  proper 
identification,  bontanical  and  otherwise,  of  all  trees  from 
which  the  ties  are  to  be  made. 

It  is  interesting  to  note  that  this  year  ties  are  being  offered 
not  only  from  the  tropic,?,  hut  from  various  parts  of  soutli- 
eastern  Europe  and  northern  Africa,  a  condition  similar  to 
that  which  obtained  after  the  close  of  the  Russian-Japanese 
war. 

Protection  of  Present  Forest  Reserves. — Reference  has  al- 
ready been  made  in  con.sidering  the  forest  resources  in  the 
United  States  to  the  amount  of  timber  cut  and  grown.  No 
consideration  of  a  possible  tie  supply  would  he  complete  with- 
out very  definite  and  positive  reference  to  the  supply  which 
could  be  obtained  if  proper  forest  measures  were  taken  by 
the  government  and  the  people  of  the  United  States,  l^p  to 
the  present  time  our  forest  resources  have  practically  been 
slaughtered.  It  w-ill  be  noted  that  the  loss  annually  by  flre 
and  disease  equals  the  amount  made  Into  hewn  ties.  There 
has  been  so  much  timber  available  and  the  cutting  of  it  has 
been  so  much  a  matter  looked  forward  to  only  from  week  to 
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week  and  moiuh  to  moniti  that  the  Aniertcun  public  is  slow 
to  wake  up  to  the  more  or  less  serious  situation  confronting 
it.  Trees  differ  from  coal  and  iron  in  that  when  once  re- 
moved from  the  ground  they  can  be  reproduced  rapidly.  To 
the  majority  of  people  the  amount  of  wood  formed  In  a  grow- 
ing tree  appears  very  lus-igniflcant  when  viewed  from  year 
to  year,  but  do  not  forget  that  while  troes  grow  slowly  they 
-row  constantly  as  the  sun  rises  and  sets  and  the  cumulative 
•  ffect  of  this  pc-rsistent  growth  when  taken  over  considerable 
■ireas  is  surprisingly  large.  I'nited  States  Forester  Graves 
made  a  statement  last  year  that  if  the  southern  pine  forest, 
In  all  iLM.iiiin.ooo  acres,  were  fully  covered  with  trees,  they 
would  produce  at  an  average  of  70  cu.  ft.  per  acre  per  year, 

■  r  27  V4  billion  feel  board  measure  per  year.  One  can  realize 
'lie  enormous  amount  of  regrowlh  which   takes   place   when 

■  lie  considers  that  a  large  portion  of  the  yellow  pine  ties  util- 
ized during  the  last  twenty  years  has  grown  since  the  civil 
war.  Various  species  of  course  grow  at  different  rates.  In 
the  South,  the  Loblolly  :ind  Shortleaf  pines  have  the  highest 
rate  of  growth  Of  th«»  li:ird  woods,  red  oak  and  maple  will 
produce  tie  trees  in  a  comparatively  lew  years. 

Perhaps  the  best  summary  of  future  possibilities  is  given 
by  Forester  Creeley  in  the  Senate  Report  referred  to.  "If  all 
of  this  land  had  been  cut  over  in  the  first  place  with  due  re- 
-ard  to  securing  a  future  stand  and  had  been  protected  froni 
ires  and  excessive  grazing  after  cut'ing,  it  would  now  be  pro- 
luring  timber  at  least  three  times  as  fast  as  at  present, 
ludging  from  the  experience  of  other  countries  and  from,  re- 
sults obtained  where  forests  have  been  carefully  treated  in 
Dur  own  country,  it  is  believed  entirely  conservative  to  as- 
sume that  the  3,260.i)i;0  acres  could  produce  at  an  average 
r.ite  of  t'lU  ru.  ft.  of  wood  per  acre  per  annum  or.  in  terms  of 
•imber.  l.")0  board  feet  per  acre  per  annum.  This  would  mean 
.1  total  annual  growth  on  the  present  area  of  cut-over  forest 
land  including  that  now  devastated  of  9>^  billion  cubic  feet 
iif  wood,  including  49  billion  board  feet  of  saw  timber.  At 
he  same  rate  of  production  for  the  remaining  i;>7, 000,000 
I'-res  of  virgin  forest  in  which  there  is  now  no  net  increment. 
iir  total  commercial  forest  area  is  capable  of  producing  an- 
nually after  the  virgin  timber  has  been  cut  off.  at  least  27% 
billion  cubic  feet  of  wood,  including  70  billion  board  feet  of 
saw  timber.  This  exceeds  our  present  rate  of  use  and  de- 
struction. With  a  reasonable  per  capita  consumption  it  would 
be  able  to  meet  indefinitely  the  needs  of  our  growing  popula- 
tion for  wood  and  various  other  forest  products." 

This  glowing  production  could  easily  be  put  into  actual 
practice  if  the  American  public  would  only  realize  how  easily 
this  could  he  done.  They  would  have  to  adopt  measures  for 
fire  protection,  modify  the  present  tax  laws  pertaining  to  for- 
est lands  and  arrange  for  proper  surface  land  classification, 
forest  insurance,  and  last  but  not  least,  adequate  research 
work  to  enable  those  entrusted  with  forest  administration  to 
reach  the  best  results.  In  this  event  we  would  have  no  tie 
probl<»m  and  would  be  iiiuch  like  the  chief  engineer  of  the 
HYench-Eastern  railroad  who  maintained  that  they  had  no 
tie  problem  in  France  because  the  beech  trees  in  the  Vosges 
mountains  grew  fast  enough  to  aive  them  a  continuous  sup- 
•ly  because  they  creosot-?d  the  beech  ties  and  obtained  thirty 
vears'  service  out  of  each  tie. 

How  We  Can  Obtain  Greater  Life  Out  of  Our  Ties. — In  the 
first  place,  every  possible  effort  should  be  directed  toward 
using  only  chomically  treated  ties.  With  the  present  high 
initial  cost  of  the  untreated  tie  a  life  of  5  to  7  years  can 
hardiv  be  justified.  There  is  absolutely  no  reason  why  the 
life  of  the  average  tie  could  not  easily  be  extended  from  12 
to  20  yer.rs  or  more.  No  untreated  ties  should  be  used  with 
the  possible  exception  of  ties  made  of  the  heart  woods 
of  cypress,  red  wood  nn.I  cedar.  Many  lines  are  today  treat- 
ing all  lies,  including  white  oak.  White  oak  ties  have  been 
regarded  as  non-treatment  ties,  but  with  the  poorer  quality 
now  going  into  the  manufacture  of  ties,  white  oak  as  well 
as  all  other  timbers  should  be  treated.  It  seems  rather  dis- 
couraging to  note  that  in  spite  of  the  general  appreciation 
of  the  value  of  using  treated  ties,  at  present  time  only  ap- 
proximately one-fourth  of  the  ties  used  every  year  are  treat- 
ed. We  should  take  a  lesson  from  our  European  associates. 
Fcr  instance,  in  England.  Baltic  pine  ties  serve  25  years  in 
the  tri'ck  and  then  are  cut  up  and  made  to  serve  as  fenC'i 
post.s  and  in  other  places  for  another  2.5  years. 

A  second  -nethod  by  which  we  can  obtain  increased  service 
is  b/  being   more  attentive  to   the   tie   from   the   time   it   is 


cut  front  the  tree  until  it  Is  treated  or  put  into  track.  A 
large  iiercentage  of  ties  are  lost  every  year  by  careless  han- 
dling. Either  they  are  left  In  the  woods  or  on  the  right  of 
way  too  long  and  become  decayed  or  split  and  are  then  con 
sidered  cilhtr  entirely  worthless  or  serviceable  only  in  in- 
ferior classirtccillons  of  track.  An  enormous  saving  might 
be  rcialized  o\ er  the  country  as  a  whole  if  it  were  more  gen- 
erally realized  thai  all  woods  cannot  be  handled  in  the  same 
manner.  White  oak  will  stand  considerable  abuse:  not  so 
red  oak,  red  gum,  sap  pine.  .\  little  planning  in  the  pur 
chase  and  the  iiisp<ciion  of  ties  will  frequently  resul*  in 
not  only  a  tic  of  superior  quality,  but  in  the  saving  of  vast 
numbers  of  tie?  which  are  now  going  to  waste. 

.\  third  method  •.vi.idii  consist  of  greater  cure  in  the  han- 
dling and  using  of  ti-'s  from  the  time  they  are  received  until 
they  are  ready  to  come  out.  Included  under  this  headiiifj; 
are  some  of  the  following   factors. 

Work  conslautly  fcr  better  drainage  of  track.  A  well 
drained  track  means  that  much  longer  life  for  the  ties.  This 
applies  p;irlicu!arly  to  untreated  ties  and  to  lies  treated 
with  water  soluble  salts  like  zuic  chloride. 

Who  1  using  ties  tifatcd  with  water  soluble  salts,  so  ;ir- 
range  tie  shipment;;  and  tie  insertions  that  the  zinc  treated 
ties  may  be  stacked  ulcng  the  right  of  way  from  four  to 
six  weeks  before  'nsertion.  An  air  dried  zinc  treated  tlo 
will  stay  in  track  longer  than  one  put  in  freshly  treated. 

V'hcnevcr  you  find  a  badly  checked  or  split  tie,  put  In  an 
"S"  iron  or  a  bolt.  This  applies  to  ties  before  they  ire 
treated  as  well  as  after  thoy  are  treated.  Remember  that 
every  time  \ou  throw  out  a  split  tie  you  throw  away  prac- 
tically two  dollars.  In  the  majority  of  cases  of  split  ties 
there  is  enough  sound  wood  to  hold  spikes,  and  a  stitch  in 
time  saves-   nine. 

When  laying  ties  in  track  be  sure  to  always  lay  them  with 
tie  heart  side  down.  This  will  materially  reduce  split'ins 
and  checking  and  iidd  to  the  length  of  life. 

When  handling  ties  both  treated  and  untreated,  do  not 
bruise  or  abuse  them  at  any  t'me.  Holes  or  bruises  Inflicted 
with  picks,  shovel.s  cr  track  tools  cut  down  the  life  of  the 
tie  to  a  very  measurable  degree  because  It  is  in  such  wounds 
that  the  decay  produc;ng  or.^anisms  get  a  start  and  in  cases 
of  treated  tiof  the  injury  may  go  beyond  the  layer  of  treated 
wood  and  thereby  cause  decay  to  start.  Use  tie  tongs  and 
other  tools  which  will  reduce  bruising  to  the  greatest  possi- 
ble extent.    This  also  applies  to  unnecessary  adzing. 

Keep  all  new  ties  in  properly  constructed  piles.  See  to  it 
that  the  lowest  tier  is  at  least  G  in.  off  the  ground.  Keep  the 
ground  around  tie  piles  both  in  storage  yard  and  along  the 
track,  free  from  weeds.  This  not  only  increases  the  length 
of  life  of  the  ties,  but  guards  against  loss  by  fire.  In  piling 
ties  keep  the  upper  tier  on  a  slant  so  as  to  afford  cover 
against  rain  and  snow. 

When  spikes  become  loose,  put  in  treated  tie  plugs  be- 
fore re-driving.  Also,  where  it  is  necessary  to  drive  spikes 
at  a  new  point,  plusr  the  old  hole  with  a  treated  tie  plug. 

Use  tie  plates  wherever  possible  and  have  these  with  as 
large  a  bearing  surface  as  possible.  There  is  nothing  which 
so  largely  adds  to  increasing  the  mechanical  service  of  a 
tie  as  a  properly  designed  tie  plate.  Most  of  the  plates  used 
in  the  past  have  been  too  small.  Therefore,  use  one  of  sufl[l- 
cient  area. 

A  third  factor  deals  with  the  matter  of  keeping  proper 
records.  We  unfortunately  know  to~i  little  of  the  actual  re- 
newal of  ties  from  various  sections  and  divisions  of  our  rail- 
roads. The  renewal  figures  are  usually  grouped  for  the 
whole  system.  It  frequently  happens  that  higher  renewals 
take  place  on  certain  divisions  than  on  others.  There  may 
be  good  reasons  for  such  high  renewal,  and  then  again,  not. 
Careful  records  as  to  details  of  renewals  will  abundantly 
pay  for  themselves.  The  data  necessary  for  such  records 
can  be  obtained  by  providing  either  proper  dating  nails  to 
be  driven  into  ties  at  the  time  of  laying,  or  by  establishing 
larse  numbers  of  test  sections,  one  or  more  on  each  division 
or  geographical  territory.  Whichever  system  is  determined 
upon,  one  or  the  other  should  certainly  be  followed. 

The  observance  of  the  foregoing  suggestions  and  probably 
others  which  will  occur  to  you  will  not  only  mean  economies 
to  your  companies,  but  will  i)rove  a  big  factor  in  stabilizing 
the  conditions  of  the  tie  industry  and  in  bringing  about  an 
immediate  reduction  in  the  number  of  ties  actually  required' 
each  year. 
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A  proper  appreciation  of  the  value  of  the  wooden  product, 
whether  it  hp  the  tie  used  by  the  railroad  man.  the  boards 
used    ■  ding  of  houses,  sidewalks  or  fences,  the  poles 

used  onstruction    of    the    telephone    and    telegraph 

lines,  aad  ihu  thousand  and  one  articles  manufactured  from 
the  tree,  will  altogether  make  for  increased  public  respect 
of  this  invaluable  material  and  will  hasten  the  day  when 
we  will  see  the  realization  of  the  picture  painted  by  the 
I'overnraent  Forester,  when  there  will  be  enough  boards  for 
ill  the  houses  we  will  require  and  when  the  railroad  man 
will  have  all  the  ties  he  wants. 


Equation  of  Track  Values  for  Equalizing 
Lengths  of  Sections 

For  some  years  past  railway  otTicials  have  been  giving 
thought  to  the  matter  of  finding  a  way  to  accurately  measure 
the  different  units  of  work  so  as  to  be  able  to  equalize  the 
sections,  instead  of  making  the  track  sections  of  standard 
length,  as  has  been  so  generally  the  custom. 

A  committee  report  to  the  Roadmasters'  and  Maintenance 
"f  Way  Association  at  St.  Louis  last  month  gives  the  results 
>f  two  questionnaires   sent  out  last  January.     The  answers 
•  present  the  opinion  of  practical  track  men,  engineers  and 
thers  and  as  averages  are  believed  to  be  as  near  a  proper 
onclusion  as  it  is  practicable  to  arrive  at.     The  committee 
rates  that  in  the  main  it  compares  favorably  with  the  find- 
ings of  several  of  the  large  railroad  systems  which  recently 
made  an  exhaustive  study  for  their  own  information. 
The  questionnaires  are  shown  below: 

QfE.«TIONNAmK   NO.    1. 


Re- 

Subjects.  plies. 

How    m.Tny    miles    ivprage    passing    siding    equal    to 

one  mile  of  main  line? 57 

H.iw    miny   :iv,raKo    miles   of   storage,    industrial,    or 

'-ommerclal  sldinc  equal  to  one  mile  main  line?....     57 
How  m.-in.v  average  main  line  turnouts  equal  to  one 

mile  m.iin  line?   56 

How    many    av.rage    sidins.    yard    or    other    inside 

tumoui.s  equal  one  mile  of  main  line? 56 

How  many  averasre  m.ain  line  railroad  crossings  equal 

one  mile  of  main  '.Ine? 56 

How    niiny   average    sidirg   railroad    crossings   equal 

one  mile  of  main  line? 55 

How  many  heavy  tratTlc.  important  city  street  cross- 
ings equal  cne  mile  of  main  line? 56 

Ho:v    many    (medium)    important    city    street    cross- 
ings c(iual  one  mile  of  main  line? 57 

How  many   light  trailic   street   crossings  or   outlying 

highway  crossings  equal  one  mile  main  line?.......     57 

How  many   average    farm    crossings    or   other   unlm- 

rcrt.iiit  crossings  equal  one  mile  of  main  line? 57 

How  many  avemee  stock  chutes  and  pens  equal  one 

mile  of  main  line? 45 

How  man.v  average  re-icing  stations  equal  one  mile 

of  main  line?  .•)7 

How  many  average  watering  stations  equal  one  mile 

of  main  line? 46 

Ho-v    many    average    interlocking    plants    equal    one 

mile  of  main    ine? 51 

How    many    average    cattle    guards    equal    one    mile 

of  main   line? 48 

How    many   average    feet    of   track   in    tunnels    equal 

one  mile  of  main  line  outside? 38 

How  mnny   average   coaling   ."tations   equal   one   mile 

line? 47 

I'  average   Are  or  cinder  cleaning  stations 

mil'-  of  main  line? 47 

I'  I  age    station    grounds    equal    to    one 

ne? 5? 

I  'ge  automatic  signals  and   incidental 

in:  one  mi'e  of  main  line? 27 

II  miles  of  average  fencing  equal  one  mile 

'  ne? 48 

If    .»     m.iriy    feet    of    ordinary    average    ditching    will 
equal  ono  mile  of  main  line? 42 


QUESTIONNAIRE  NO,   2. 


Snhjerf. 


'        '  ■    '■  iving   an    avcr- 

I  per  day  or  10 
.    with   an   aver- 
•  r   trains,    using 
"ur;  grade  gen- 
line  ?,   per  cent 
:      What     lent-'th     of 
I    at    nullylni;    pulnts 
■ '^  are  listed  in  above 

be   established    on    a 

same   curvature   and 

with     'MH -l-.fiU     th,j    gross    tonnage    and 

the    number    of    pas.i!nger    trains    listed 


Re- 
plies. 


Aver- 
age. 

2.75 

3.84 

15.3 

16.77 

10.95 

19.18 

9.20 

14.00 

20.90 

46.53 

17.00 

4.15 

5.50 

3.40 

48 

2.S48 

3.82 

2.47 

5.68 

20.74 

15.07 

10,160 

Aver- 
age. 


54 


52 


3.63 


6.0 


1   for  each  12.0no 

in  the  mlleape  of  a 
motor    cars    as    com- 


Uli.it 


sii.gic  track  &ectior,s?. 


35 

.914 

30 

.867 

35 

1.17 
1.20 

Method    of   Finding    Discharge 
Velocity  from  Crediting  Pipes 

A  useful  method  tor  approximiiliiiL;  the  velocity  of  dis- 
charge from  dredge  pipes  Is  described  by  Mr.  Pierce  J.  Mc- 
Auliffe  in  a  recent  issue  of  Rock  Products.  The  method  was 
devised  by  Mr.  Mc-\uli£re  and  has  been  used  by  hiiu  for  the 
past  12  years.  In  connection  with  it  he  has  developed  a  di- 
rect reading  .gauge  somewhat  similar  to  a  carpenter's  square 
by  the  use  of  which  the  velocity  can  be  approximated  and 
data  on  friction,  percenta.se  of  solids  in  suspension  and  quan- 
tity of  discharge  can  be  compiled.  Fig.  1  gives  a  sketch  of 
this  gauge  and  the  method  of  its  application. 

The  assumptions  on  which  Mr.  McAulitfe's  method  of  meas- 
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Fig.    1. 

uring  discharge  velocities  are  based  are,  first,  that  the  dis- 
charge curve  will  have  a  definite  form  for  each  velocity 
through  the  pipe;  second,  that  but  twe  forces  act  upon  each 
particle  in  the  discharge  as  it  leaves  the  pipe,  these  being  the 
pressure  developed  by  the  pump  (converted  into  uniform  hori- 
zontal velocity),  and  the  force  of  gravity  causing  each  particle 
to  become  a  freely  falling  body.  Fig.  2  may  assist  in  under- 
standing these  assumptions  and  will  also  show  the  method 
by  which  the  dimensions  for  the  gauge  on  Fig.  1  were  ob- 
tained. 

In  applying  this  method  the  end  length  of  the  discharge 
pipe  should  be  approximately  level.  The  time  that  it  has 
taken  a  particle  in  the  dipchr.rge  to  fall  the  distance  S  while 
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Fig.    2. 

traveling  along  the  top  curve  of  the  discharge  from  A  to  C, 
can  be  found  by  the  formulae  S  =  %  gt',  or,  t  = 

'2S 
-»! — ,  in  which  g  is  gravity  and  t  will  be 

the  time  in  seconds.  Similarly  the  horizontal  distance  that 
the  velocity  has  carried  the  particle  during  the  time  (t)  will 
be  L.  Dividing  L  (the  horizontal  distance),  by  t  (the  time  of 
travel),  gives  the  horizontal  velocity  of  the  mixture.  If  the 
dredge  is  equipped  with  a  pressure  gauge  on  the  discharge 
line  the  friction  head  per  100  ft.  of  discharge  pipe  necessary 
to  produce  the  velocity  as  found  by  the  above  gauge  can  then 
be  determined. 

Salary  Schedule  for  Municipal  Engineers. — The  A.  A.  E. 
schedule  of  salaries  for  engineers  in  municipal  service  was 
unanimously  adopted  Oct.  1 1  by  the  American  Society  for 
Municipal  Improvements  at  the  convention  of  that  body  In 
St.  Louis.  The  schedule  was  presented  in  open  convention 
and  after  full  discussion  on  the  floor  was  adopted.  The 
schedule  contains  lists  of  fair  salaries  for  engineers  of  va- 
rious grades  in  cities  of  different  populations. 
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Methods  and  Costs  of  Constructing 

Public   Crossings   at 

Railroad  Grade' 

It  has  been  the  general  practice  in  the  past  to  use  plank 
for  the  street,  highway  and  farm  crossings,  but  the  increas- 
ing cost  and  scarcity  of  lumber  and  the  difliculty  in  maintain- 
ing such  crossings  under  heavy  tratlic  require  that  we  should 
give  some  serious  consideration  to  a  substitute  for  lumber. 

In  some  casos  it  has  been  the  practice  to  construct  cross- 
ings of  Ptone  screenings  or  cinders,  but  this  committee  does 
not  recommend  this  type  This  type  of  crossing  is  difficult 
to  maintain  in  good  condition.  The  screenings  or  cinders 
'  >ul  the  ballast  in  the  crossing  and  on  both  sides  of  the  track 
r  some  distance,  and  this  results  in  rough  tracks  and  dam- 
t-e  to  the  rails. 

Concrete  slabs  are  being  used  at  some  points  as  a  substi- 
tute for  plank,  and  are  giving  good  results.     Such  crossings 
Installed  in  1919  are  apnroximately  $1  per  square  foot,  not  in- 
luding  the  cost  of  metal  flangeway. 
The  committee  last  year  recommended  the  use  of  bitumi- 
nous and  macadamized  crossings,  and  this  committee  concurs 
in  that  recommendation.     This  type  of  crossing  has  been  in 
i-^e  since  1912.  and  has  filled  every  requirement,  both  from 
ifety  and  economy  standpoint,  besides  satisfying  the  critical 
iiblii-      The  rrossines  are  easily  built   and   maintained,  and 
.re  suitable  for  any  class  of  railroad  and  in  any  locality.    The 
.immittee  recommends  tl.at  as  far  as  possible  all  rail  joints 
:  •'  eliminated   in  road  crossings,  that  drainage  be  installed, 
hat   all  road   crossings  and   highway   crossings  be  made  of 
rushed  stone  of  standard  size,  mixed  either  with  road  oil, 
bituminous,  macadam  or  asphalt,  or  anv  other  good  substance 
Tor  lumber.     The  sealing  of  the  crossings  with  these  substi- 
tutes will  keep  out  thf  moisture  and  frost,  and  eliminate  the 
heaving  of  tracks  to  a  great  exent.  and  also  the  heaving  of 
rossing  planks,  which  is  a  source  of  great  danger  and  dam- 
■se  to  equipment.     On  tracks  which  are  located  in  streets, 
nd   the   movement  of  trains   is   slow,   the  tracks  should   be 
iiaved  with  some  god   material.     In   the  construction  of  any 
permanent  type  of  crossing  the  matter  of  drainage  is  of  vital 
importance    and    the    success    of    the    crossing    will    depend 
largelv  on  the  drainage  conditions.     Kxcellent  results  will  be 
obtained  if  rrossine?  are  constructed  according  to  the  follow- 
ing sppcific'ittons: 

Macadamized  Crossing  with  Oil  Cover.— Clean  out  all  dirt 
.ind  ballast  down  to  2  in.  below  the  bottom  of  the  ties  for  the 
full  width  of  the  crossing  and  for  a  distance  of  2  ft.  outside  of 
the  outside  rails. 

Replace  all  damaged  rails  and  ties  in  the  crossing,  bond  all 
joints  that  cannot  be  eliminated  with  three  copper  bonds  per 
joint,  put  all  track  throuzb  the  crossing  in  first  class  line  and 
-u'face  thorouchly  tamp  thtm  up  and  install  pood  drainage. 
Paint  the  rails  with  asphalt  applied  hot.  with  a  brush  or 
-wab.  covering  the  entire  surface  of  the  rail  below  the  under 
-ide  of  the  head  thoroughly,  including  the  under  side  of  the 
iiase. 

Pack  around  the  rails  for  a  distance  of  S  in.  on  each  side 
with  a  mixture  of  crushed  stone  up  to  \i  in.  in  size  and  hot 
I        asphalt,  tamping  this  mixture  thoroughly  to  insure  a  complete 
I      bond  with  the  rail  at  all  points. 

Refill!  the  crossing  with  good  clean  crushed  stone  (ballast 
size),  up  to  the  level  of  t^e  under  side  of  the  head  of  the  rail, 
rolling  or  tamping  it  thoroughly. 

Cover  th<»  entire  crossing  with  fine  stone  up  to  the  level 
of  the  top  of  rails,  sprinkling  freely  with  a  good  quality  of  oil 
while  fine  stone  is  scattered.  Roll  or  tamp  this  covering 
thorouchlv  and  sprinkle  the  entire  surface  with  road  oil. 

The  cost  of  a  crossing  constructed  as  above  specified  with 
road  oil  at  1920  prices  is: 

DOfBI.E  TRACK. 

Rall.a?t  siJp  «:tnne.  fi  46  cu.  yd  at  85  ct '   oi? 

S-ln.  siz-  Mon<>.  3.2S  cu.  yd  at  $1.00 ■•••-J 

Oil  tr.  re- ■  r    •■2  sq.  ft..  inO  gal.  at  20  ct •   -"  "" 

$2S.«« 
SINGLE  TRACK. 

P.Tll  wt   ?!/■    '",ne.  2.n3  cu.  vd.  at  8S  ct *  j.lB 

U-in     -:.•■       ■.  :  ••,   1.S3  cu.  vd.   at   $1.00    J.M 

O'll  lo  .  .  \.  :    ■  u  sq.  ft.,  50  gal.  at  20  ct ■  i"'"' 

$IS.48 
Planklnp    »31.00 

•Prom  a  committee  report  submitted  Sept.  21  at  the  annual 
Convention  of  the  Roadmasters"  and  >ralntenance  of  Way  As- 
sociation. 


Macadamized  Crossing  with  Bituminous  Treatment. — Clean 
out  all  dirt  and  ballast  down  to  2  in.  below  the  bottom  of  the 
ties  for  the  full  width  of  the  crossius  and  2  ft.  outside  of  the 
outside  rails. 

Replace  all  damaged  rails  and  ties  in  the  crossing,  bond  all 
joints  that  cannot  be  eliuiiuated  with  three  copper  bonds  per 
joint,  put  all  track  through  the  crossing  in  first  class  line  and 
surface,  thoroughly  tamp  thcin  up  and  Install  good  drainage.. 

Paint  the  rails  with  a.-phiilt  applicil  hot.  with  a  brush  or 
swab,  covering  the  entire  surface  of  the  rail  below  the  under 
side  of  the  head  thoroughly,  including  the  under  side  of  base. 

Pack  around  the  rails  for  a  distance  of  -I  in,  with  a  mixture 
of  crushed  stone  of  Vj  In.  size  and  hot  asphalt,  tamping  It 
thoroughly  to  Insure  a  complete  bond  with  the  rail  at  all 
point-:. 

Refill  the  crossing  with  .good  clean  crushed  stone  (ballast 
size  I  up  to  the  level  of  tlie  under  side  of  the  head  of  the  rail, 
mixed  with  a  good  mixtur?  of  good  bituminous  macadam,  roll- 
ing and  tamping  it  thoroughly. 

Cover  the  entire  crossing  with  fine  stone  of  %  in.  size,  to 
the  top  of  the  rails,  thoroughly  mixed  with  good  bituminous 
material  and  rolled  or  tamped  thoroughly. 

The  cost  of  this  construction,  with  bituminous  material  at 
1'>Z0  prices,  is: 

POVBT-E  TRACK. 

Ballast  slr.o  stone.  6.1R  cu.  yd    at  S5  ct *  5.40 

v,-ln.  size  Btone,  .■!.2f>  cu.  yd.  at  $1.00 3.2» 

Oil  to  cover  352  sq.  ft.  at  3  ct ■   IP-SS 

*,19.2a 
SINGIJ3  TRACK. 

8.111.151  size  Ptone.  2.53  cu.  yd.  at  sr>  ct $  2.15 

H-ln.  size  stone.  1.33  cu.  yd.  nt  $1.00 1.33 

on  to  cover  144  sq.  ft.  at  3  ct ■     4.33 

$  7.20 

P'ankir.c    $31.00 

Macadam  Asphaltic  Concrete  Crossing.— Clean  out  the  bal- 
last, dirt.  etc..  for  the  full  width  of  the  roadway,  down  to  2 
in.  below  the  bottom  of  the  ties. 

Eliminate  all  joints,  or  a-  many  as  possible,  from  the  limits 
of  the  roadway. 

Tn  automatic  signal  or  electric  work  circuit  territory,  in- 
sulate the  rails  on  all  sides,  except  the  head,  by  the  applica- 
tion ot  asphalt  or  similar  insulating  material. 

See  that  all  ties  through  the  crossing  are  good  and  pro- 
vided with  tie  plates  under  each  rail.  Tamp  tracks  thor- 
oughly and  see  that  they  are  put  in  first  class  condition  as 
re.'jpects  ties,  lines  and  surface. 

Fill  the  spaces  between  the  ties  and  between  the  track  tor 
the  full  width  of  the  road  between  the  outside  ends  of  the  out- 
side tracks,  and  the  full  width  of  the  highway  with  clean 
stone  ballast  thoroughlv  settled  together,  this  stone  of  ballast 
size  to  come  up  to  the  under  side  of  the  head  of  the  rail. 

Make  a  concrete  mixture  ot  clean  small  stone  or  gravel  and 
omulsified  asphalt  as  follows:  Select  a  grade  ot  stone  screen- 
ings containing  particles  of  stone  up  to  %  in.,  but  with  the 
fine  dust  and  loam  screened  out,  or  a  clean  fine  gravel  contain- 
ing a  very  small  percentage  of  Icam  makes  a  good  aggregate. 
.Mix  2  gal.  of  good  No.  1  road  oil  with  1  gal.  of  cold  water,  or 
larger  quantities  in  proportion.  Use  2  gal.  of  the  mixture  to 
1  cu.  ft.  of  aggregate  and  mix  well  until  all  particles  are  well 
coated  with  this  emulsified  asphalt,  the  same  as  In  mixing 
concrete.  Spread  the  concrete  thus  made  over  the  surface  of 
the  road  and  roll  or  tamp  thoroughly  to  the  level  of  the  tops 
of  the  rails.  Better  results  will  be  obtained  in  the  way  of  a 
smooth  surface  if  traffic  c&n  be  kept  off  the  new  surface  about 
2-*  hours  after  placing.  If  this  is  not  possible  the  surface 
should  be  watched  and  ruts  smoothed  out  until  it  has  thor- 
oughly hardened. 

When  the  existing  crossing  la  good  except  for  the  top  sur- 
face, all  that  is  necessary  is  to  scrape  off  this  top  surface  for 
about  2  In.  below  the  top  of  the  rail  and  proceed  as  above. 

Where  the  track  is  already  ballasted  with  stone,  it  will  not 
be  necessary  to  use  the  quantities  of  ballast  size  stone  given 
above,  and  this  will  reduce  the  cost  to  that  extent. 

DOIBLE  TR.\CK. 

I-  •  .-.   <;.4fi   cu.   vd.   nt   S3  ct $  5  40 

1  :;  2«  cu.  vd.  at  $1  no   3.26 

1.;  -r,    ft.  100  isal.  at  29  ct 29.00 

$37.66 
SIXGI^E  TRACK. 

Ballast   Rize   stone.   3. 53  cu.  yd.   at   S5  ct S  2.15 

'i-ln.  slz-  plono.  1.33  cu.  yd.  at  $1.10  1.33 

Oil  10  cover  144  sq.  ft..  50  gal.  at  29  ct 14.50 

$17.98 
PlanklnB    '. $31.00 
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Where  the  tracks  are  paved  with  bricks  in  crossing  or 
streets,  good  clean  storn?  oallast  should  be  provided  and  this 
should  be  covered  or  roofed  with  concrete:  a  sand  cushion 
placed  on  this  and  the  brick  laid  and  tilled  with  a  good  binder. 
This  type  of  construction  costs  about  twice  as  much  as  plank- 
ing, but  in  many  cases  will  last  from  S  to  15  years  without 
repairs. 

The  prices  quoted  in  the  tables  vary  slightly  in  different 
localities,  but  they  will  be  approximate  for  a  large  territory, 
and  if  local  prices  are  applied  to  the  quantities  shown  it  will 
give  a  very  good  idea  of  the  cost  of  these  types  of  crossings. 


Special  Hooks  for  Handling  Rock 
at  Crusher  and  in  Open  Pit 

!n  the  operation  of  luost  rock  crushcr.s  handling  hard  ore 
or  rock  there  is  considerable  delay  each  shift  due  to  extra 
large  chunks  of  rock  blocking  the  mouth  of  the  crusher. 
Though  blasting  will  usually  remove  or  displace  them  at  the 
first  attempt,  it  should  be  avoided  as  much  as  possible  on  ac- 
count of  the  increased  maintenance  cost  on  crusher  and  build- 
ing caused  by  blasting.  A  special  rock  hook  used  at  the 
Cornwall  Ore  Bank,  Cornwall,  Pa  ,  in  connection  with  crushing 
operations,  and  a  special  grab  used  in  the  open  pit  mining, 
are  described  by  Mi-.  H.  H.  Manner  in  Engineering  and  Min- 
ing Journal,  from  which  the  matter  following  is  taken: 

At  the  Cornwall  Ore  Bank  Co.,  where  a  hard  magnetite  ore 
Is  mined,  a  hook  has  been  devised  for  usp  with  a  5-ton  air  lift 
over  the  crusher  mouth  and  over  dump  cars.  The  hook 
seldom  fails  to  take  hold  of  a  rock  mass,  and  retains  its  grip 
long  enough  to  at  least  shift  the  lump  into  a  new  position 
after  each  try.  On  account  of  the  sharp  steel  point,  the 
hooks  cannot  slip  off  the  most  irregular  chunks  until  the 
strain  is  sufficient  to  cause  it  to  gouge  itself  out.  Quite  often, 
on  an  extra  large  slab  that  is  either  too  heavy  to  lift  or  is 
keyed  in  with  other  lumps  so  solidly  that  it  cannot  be  shitted 
by  pulling  it  near  the  middle  with  the  full  five  tons,  the  slab 
will  fail  in  the  center.  The  steel  point  is  held  in  place  by  a 
cotter  pin  and  the  operator  keeps  a  few  sharp  points  on  hand. 

In  blasting  by  drill  holes  on  70  or  80  ft.  banks,  the  large 
area  that  is  covered  by  the  scattered  rock  at  the  toe  of  the 
bank  is  difHcult  to  clean  up  by  using  a  derrick  and  loading 
buckets  by  hand.  An  effective  practice  is  to  lay  the  loading 
track  about  ,S(i  to  GO  ft.  in  from  the  ontsidje  chunks  and  use  a 
ten-ton  derrick  to  clear  the  roadbed  and  sweep  up  the  outside 
chunks.  In  handling  the  big  chunks  of  rock  with  the  derrick, 
heavy  tongs  were  first  tried  out.  but  the  workmen  were  re- 
luctant to  use  them,  on  account  of  their  weight  and  because 
they  dropped  the  chunks  about  half  the  time,  having  only 
two  points  of  support  on  the  chunk.     I-ately  a  four-point  grab 

Haf  Meac^i  of  f?tve/s  . 


Hook  Used  In  Rock  Crushing. 

that  has  lifted  chunks  weighing  over  eight  tons  has  been  tried 
out  and  has  several  good  points  to  recommend  it.  It  is  easy 
to  make,  convenient  for  two  men  to  handle,  and  is  quickly 
ittached  to  irregular  chunks  lying  at  random  in  a  pile.  Four 
•i.s  out  of  Sve  it  will  release  Itself  when  the  chunk  is  de- 
!  'd  on  the  stockpile.  The  material  for  the  legs  is  %  by  .3 
in.,  but  I  would  recommend  using  vj,  by  :5  in.,  or  1  by  3  in., 
when  the  apparatus  Is  designed  to  handle  chunks  weighing 
more  than  seven  tons,  a.<  hooks  of  the  size  shown  in  the  fig- 
ure have  in  practice  required  to  be  straightened  out  once  or 
twice. 


The  chunks  may  be  blockholed  before  or  after  moving  with 
the  derrick,  as  they  are  always  set  down  on  the  stockpile  in 
the  same  relative  position.  The  jacUhammer  work  can  be 
done  before  the  derrick  is  advanced  l.ir  enough  to  reach  the 
chunk.  The  foreman  marks  the  chunks  he  thinks  the  derrick 
can  handle,  and  they  are  not  blasted  unless  the  derrick  fails 
to  lift  them.  In  this  way.  most  of  the  large  chunks  are  moved 
above  the  loading  track  without  breaking  them  up  and  load- 
in.?  the  small  pieces  into  buckets  by  hand.  The  lower  chains, 
three  of  which  have  hooks  on  the  end.  are  pulled  up  snug  and 
crossed-tied  after  the  legs  are  worked  under  the  chunk  at 
points  convenient  to  get  at.     On  round  chunks,  three  legs  are 
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Hook   Used    in    Open    Pit    Mining   for    Handling    Large   Rock    Masses. 

usually  sufficient  to  make  a  lift,  but  in  moving  long  slabs  the 
four  points  of  support  are  necessary. 


Concrete  Fuel  Oil  Tanks  at  Panama  Canal 
Terminals 

Three  .T.5.000-bbl.  tanks  of  concrete  construction,  for  the 
storage  of  fuel  oil  have  been  erected  among  the  steel  tanks 
on  the  oil  farms  at  the  Canal  terminals.  One  was  erected 
at  the  Atlantic  terminal  in  1919,  and  one  has  been  completed 
at  each  terminal  this  year.  The  following  details  regarding 
the  tanks  are  given  in  the  Sept.  22  issue  of  the  Panama  Canal 
Record: 

The  first  concrete  tank  was  117  ft.  in  outside  diameter, 
cylindrical  in  shape.  30  ft.  high  from  floor  to  top  of  the  wall. 
The  floor  was  made  6  in.  thick,  stiffened  with  5  rows  of 
beams  each  way.  The  beams  were  3  ft.  wide  by  1  ft.  deep. 
The  walls  were  made  G  in.  thick  on  top  and  12  in.  thick  at 
the  bottom,  thoroughly  reinforced  with  circumferential  steel 
rods,  and  enough  veitical  rods  to  prevent  temperature  cracks. 
The  roof  of  this  tank  was  made  of  No.  10  gage  steel  plate, 
supported  on  a  steel  channel  and  at  beam  sections,  with 
25  pipe  columns  filled   with  concrete. 

A  special  treatment  was  applied  to  the  inside  surface  of 
the  walls  to  prevent  leaking.  This  treatment  is  described 
in  Bureau  of  Yards  and  Docks  specifications  for  coating  in- 
terior surface.-;  of  fuel  oil  reservoirs.  .\  hydrostatic  test  is 
made  on  this  type  of  a  tank  by  filling  it  with  water,  which 
gives  higher  pressure  than  crude  oil,  due  to  its  greater 
weight. 

The  two  tanlis  constructed  this  year  differ  from  the  one 
described  above,  in  that  the  later  tanks  have  solid  concrete 
roofs  supported  on  concrete  beams  and  columns.  Consid- 
erable saving  in  time  and  money  was  made  by  the  use  of 
these  roofs. 

Of  the  two  tanks  built  this  year,  with  concrete  roofs,  that 
at  Cristobal  cost  approximately  $47,300,  and  that  at  Halboa 
approximately  $53,000,  the  difference  being  due  to  additional 
cost  of  excavation  on  the  site  at  Balboa. 


i 


Annual  Meeting  of  National  Drainage  Congress. — The  10th 
annual  meeting  of  the  National  Drainage  Congress  will  be 
held  Nov.  10,  11  and  12  at  Atlanta,  Ga. 


(90) 


Ennini  •ring  and  Contracting  for  Octulnr  io,  liU'o. 


399 


Getting    Best    Results    from  Rock 
Drill  Bits 

Useful  suggestions  on  how  lo  luirtase  drilling  speed  and 
how  to  reduco  steel  breakage  and  drill  repairs  are  given  by 
Mr.  Walter  K.  C'arr  in  a  recent  issue  of  Compressed  Air 
Magazine.     His  article  follows: 

Few  men  have  become  prolicient  in  an  art  that  goes  back 

to  ancient  times — that  of  making  bits  for  rock-drilling.    The 

knowledge  of  these  few  usually  extends  only  to  the  practice 

of  their  immediate  vicinity,  or.  in  most  cases,  mainly  to  those 

metho<ls  employed   within  the  four  walls  of  the  shup  where 

he  work  is  done.     Again,  only  those  particularly  interested 

ri   the  operation  of  making  bits,  absorb  know  ledge   through 

lonths  and  years  of  service  with  the  man  who  has  become 

\pert   through   hard   e.xperimenlnl   work  and   study. 

One  reason  why  so  few  men  become  expert  at  this  branch 

■  ><  work.  Is  th.it  usually  the  first  idea  that  enters  their  head:- 

-  to  re-sharpen  as  many  bits  as  possible  in  the  shortest  span 

I  time;   therefore,  the  einciency  of  the  job  is  sure  to  suffer. 

I'oubtless  the  fine  points  of  the  work   taught   by  the  expert 

are  forgotten  or  cast  aside  as  being  too  "fussy"  for  general 

practice.     As  a   result   those   using   these   bits    have  endless 

trouble. 

Nine  cases  out  of  ten,  at  the  present  day.  when  trouble  is 

•  \perlenced   with   machine  drills,   it   is  steel  trouble  instead. 

The  time  was.  and  noi  so  very  long  ago.  that  a   piece  of 

steel  was  a  piece  of  steel  and  a  drill  bit  was  a  drill  bit.     So 

long  as  it  had  an  edge  and  carried  suffloient  gage  to  allow 

the   following   bit   to   pass  to   the   bottom   of   the   hole,   little 

attention  was  given  the  construction  of  the  bit.   The  idea  was 

'  1  give  the  bit  plenty  of  spread  and  clearance.     The  harder 

nd   sharper  the  rock,  of  course,  the  greater  the  allowance 

•:    gage.      Frequently    '4    in.    variation    was    used    between 

■langes  of  steel. 

The  origin  of  the  highly  modern  drill  bit  was  brought  about 
making  a  study  of  bits  for  band-drilling  contests.  The 
rules  governing  these  contests  were  that  the  last  bit  used 
In  a  set  of  steel  was  to  be  no  smaller  than  "»  in.  for  double 
hand  drilling  and  generally  %  in.  for  single  hand  drilling. 
Sometimes,  however.  %  in.  steel  was  used  for  single  hand 
drillins  also.  The  steel  used  in  double  hand  drilling  being 
%  in.  in  diameter  and  for  single  hand  work  •>»  in. — the  reader 
vlll  note  th.it  the  last  bit  was  the  same  si/.o  as  the  steal.  This 
rule  was  carefully  adheied  to  for  there  were  times  when 
some  shrewd  fellow  would  swage  the  last  drill  down  for 
some  distance  back  of  the  bit  and  make  his  la.st  bit  smaller 
than  the  steel  This  was  done  to  enable  him  to  drive  the 
Inst  drill  through  the  rock  a  little  faster  and  thereby  increase 
his  chances  of  winning  the  prize,  which  would  cover  him 
with  glory,  besides  supplying  fimds  for  a  "big  time."  where 
the  said  funds  usually  went  after  the  contest  was  ended. 

This  swaging,  of  course,  was  bsrred.  but  the  rule  of  using 
a  hit  the  same  size  as  the  steel  always  has  been,  still  con 
tinues.  and  doubtless  always  will  be  enforced  in  hand  drill- 
ing contests. 

In  a  study  of  this  bit-making,  the  first  thing  to  learn  was 
why  the  last  bit  would  drive  through  thp  rock  when  only  'M 
In.  In  diameter.  In  other  words,  why  did  it  cut  a  margin 
large  enough  to  permit  the  drill  steel  which  was  %  in.  to 
follow  the  bit  and  also  allow  for  cleaning  the  hole,  which 
is  done  by  using  a  small  stream  of  water  constantly  running 
into  the  hole.  The  blow  splashes  or  drives  the  cuitiiigs  past 
the  steel  so  effectively  that  a  hole  .lO  in.  deep  can  be  cleaned 
without  an  efTort  on  the  part  of  the  driller,  aside  from  the 
blows  on  the  head  of  the  steel.  If  the  bits  are  made  properly. 
A  theory  was  advanced  and  much  experimenting  was  done. 
Of  course,  granite  was  used  for  all  professional  drilling  and 
all  experimenting  was  done  in  the  same  class  of  rock. 

Hole  after  hole  was  drilled,  one  minute  the  hammerman 
striking  slow  and  very  hard,  the  next  minute  striking  very- 
fast  and  light.  Afterward  the  rock  was  split  to  determine 
the  result.  The  heavy  hitting  would  make  a  much  larger 
hole  than  the  light  hitting,  and  showed  plainly  that  the  vi- 
bration cut  the  margin. 

In  a  set  of  steel  for  drilling  in  a  contest  of  15  minutes' 
duration,  lli  pieces  of  steel  are  used,  or  one  steel  for  each 
minute.  The  contestants  generally  figure  they  will  drive, 
or  at  least  should  drive  a  in.  or  more  each  minute,  there- 
fore there  is  a  difference  of  at  least  :?  in.  between  each 
length  of  steel.     Usually  one  of  the  drillers  does  all  of  the 


changing  of  steel  and  this  is  done  every  minute  and  allows 
an  additional  3  in.  of  steel  to  be  driven  into  the  rock. 

When  It  was  fully  dernonstralfd  that  a  's-in.  bit  would 
accommodate  a  's-in.  piece  of  steel  for  drilling  one  minuto 
in  granite,  why  then  would  it  not  be  a  good  idea  to  make 
all  bits  the  same  size,  for  if  one  'k-'u.  bit  would  cut  a  hole 
large  enough  to  acconimndat  >  a  "xin.  piece  of  steel,  then  It 
certainly  looked  feasible  (hat  the  whole  set  of  15  drills  would 
work  the  same  way.  If  this  could  be  ilone  then  a  great 
stride  would  be  made  in  drilling  speed  for  the  minimum 
amount  of  rock  would  be  cut  to  drive  a  hole  "k  in,  diameter, 
for  the  hole  would  be  T<i  in.  diameter  from  the  collar  to  the 
bottom.  First  only  two  bits  were  trie<l.  both  being  as  per- 
fectly formed  as  possible  and   both  being   "„   in.  size. 

When  tested  they  worked  perfectly  and  the  idea  was  found 
to  be  a  success.  A  full  set  of  steel  was  then  made  and  tried 
and  found  to  be  far  sujierior  to  a  bit  with  gage.  They  drilled 
a  hole  perfectly  round  and  no  matter  how  poorly  they  were 
turned  when  drilling,  the  bottom  of  the  hole  could  bo  kept 
practically   smooth. 

This  was  another  feature  of  great  importance  to  drillers 
for.  when  the  drillers  make  a  change  or.  In  other  words, 
when  the  driller  twisting  the  steel  arises  to  take  his  turn 
at  the  hammer  two  blows  are  usually  struck  by  each  man. 
the  drill  bouncing  in  ;!ie  hole.  This  is  called  "fostering" 
by  drillers  and  a  bit  that  will  bounce  around  Is  more  valu- 
able than  one  that  remains  in  the  same  spot.  If  the  hole 
is  smooth  in  the  bottom  and  is  kept  that  way  by  the  bit, 
the  steel  will  move  freely.  This  shows  that  such  a  bit  turns 
easier  than  a  bit  with  gage,  or.  at  least,  with  a  gage  usually 
used  in  making  drills  at  that  time. 

In  forming  a  bit  for  such  drilling  it  was  necessary  lo  make 
them  lieavy  and  strong  and  of  course  the  degree  of  harden- 
ing was  of  great  importunce.  It  was  also  necessary  to  make 
the  bit  so  it  would  have  the  proper  clearance,  in  order  that 
the  cuttings  would  he  di:-charged  from  the  hole.  It  was  also 
necessary  to  study  the  cutting  edge  pitch  to  reach  a  happy 
medium  in  a  bit  that  would  cut  fast  and  at  the  same  time 
splash  the  cuttings  from  the  hole  without  any  effort  on  the 
part  of  the  driller,  other  than  hammering.  An  edge  of  about 
90     pitch  seemed  to  give  good  results. 

It  was  necessary  to  llalten  and  taper  the  bit  slightly  on 
two  s'des  to  allow  the  proper  clearance  necessary  to  give  the 
cuttings  a  good  start  from  the  bottom  of  the  hole.  The  flat- 
tening did  not  extend  \ery  far  back  from  the  bit  and  the 
tapering  was  not  very  pronounced,  as  it  was  necessary  lo 
leave  as  much  metal  as  possible  on  the  two  rounded  sides 
of  the  bit  for  the  rounded,  or  corner  sides,  were  those  that 
held  the  gage  and  were  directly  adjacent  to  the  advancing 
corner  of  the  bit.  The^e  rounded  corners  formed  the  ream- 
ing edges  of  the  bit  and  served  to  keep  the  hole  perfectly 
round  and  furnished  many  times  as  much  metal  to  be  worn 
away  as  ordinary  bits  with  a  sharp  corner  sticking  out  which 
were  designed  to  use  gage. 

Doubtless  the  reader  could  picture  Ihe  bit  in  his  mind  bet- 
ter by  taking  a  perfectly  round  stick  "s  in.  in  diameter  and 
whittling  oil  a  small  portion  on  one  end,  by  tapering  the 
stick  slightly  or.  say.  cutting  away  about  1  C  of  it  on  oppo- 
site sides,  thereby  tapering  it  abruptly  to  90°  on  the  ex- 
treme end  to  form  the  cutting  edge  of  the  bit.  the  cutting 
edge  being  forme!  by  the  continuation  of  the  flattened  sides 
being  brought  together  oy  the  45°  bevel  on  either  side.  This 
naturally  forms  the  90  cutting  edge.  The  rounded  or  cor- 
ner sides  of  the  bit,  the  reader  will  note,  is  now  a  parfect 
circle  and  instead  of  only  a  small  point  sticking  out  to  hold 
the  gage,  the  whole  rounded  sides  are  corners  or  reaming 
edges.  These  edges  wpre  ample  to  hold  the  gage  of  the 
bit  for  the  hardest  kind  of  service  over  a  period  of  one  min- 
ute, therefore  it  was  possible  to  make  all  the  bits  the  same 
size  and  have  them  follow  perfectly  in  granite,  while  the 
steel  used  in  this  work  was  made  from  %-in.  octagon  bars, 
after  being  cut  to  the  proper  length  for  a  set  of  drills  each 
piece  was  turned  In  a  lathe  to  %  in.  round,  leaving  only 
enough  of  the  octagon  for  holding  and  turning. 

When  forming  the  bits,  a  reasonable  amount  of  care  was 
exercised  not  to  heat  them  too  hot.  which  means  burning, 
and  also  not  to  hammer  them  after  they  reach  a  temperature 
of  about  1,400°  F.,  or  a  cherry  red.  If  hammered  too  cold, 
strains  are  created  which  only  annealing  can  remove,  also 
the  construction  of  the  steel  is  broken  or  injured  and  nat- 
urallv   weakened. 
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In  later  years  this  same  idea  of  reaming  edge  bits  has 
been  adopted  by  our  large  manufacturers  of  power  drills 
and  they  are  manufacturing  equipment  for  sharpening  ma- 
chines which  will,  if  handled  properly,  shape  the  ordinary 
four-point  bit  into  the  reaming-edge  bit,  thereby  increasing 
its  life  many  times,  beddes  increasing  the  drilling  speed 
greatly  by  cutting  down  the  size  of  the  bits  used. 

This  equipment  also  enables  the  sharpening  machine  op- 
orator  to  gage  his  bits  very  accurately,  thereby  eliminating 
much  trouble  underground  from  steel  stickinsr  and  broken 
bits,  to  say  nothing  of  time  saved  in  changing  steel  and  of 
the  smaller  number  of  bits  to  be  re-sharpened. 

There  are  large  mining  companies,  who  have  increased 
their  drilling  speed  30  per  cent  and  cut  down  the  number 
of  bits  to  be  re-shnrpened  by  half,  simply  by  the  strict  ad- 
herence to  the  use  of  modern  drill  bits  and  sharpening  equip- 
ment. 

Too  many  are  inclined  to  treat  the  idea  ot  increasing  their 
efllcloncy  through  the  sharpening  shop  lightly,  and  give 
It  verj-  little  attention,  while  on  the  other  hand,  if  shown 
where  1  per  cent  can  be  saved  in  other  departments,  ex- 
pensive changes  will  be  made  to  meet  it. 

One  of  the  largest  mining  companies  In  the  world,  which 
operates  numerous  mines  in  the  same  camp,  have  one  man 
who  is  an  expert  in  his  line  and  who  does  nothing  but  travel 
from  shop  to  shop  and  follow  up  the  idea  ot  making  bits  as 
perfectly  as  po.<wible.     They  find   it  pays  in  big  returns. 

Increase  your  drilling  speed,  reduce  steel  breakage  and 
save  drill  repairs  by  using  bit?  that  stand  up  and  drill  a 
round  hole  when  properly  made. 


Method  of  Loading  Steam  Shovel  on  Flat 

Car 

A  small  revolving  steam  shovel  mounted  on  caterpillar 
traction,  was  employed  by  the  Fred  R.  Jones  Co.,  Chicago, 
tn  widening  cuts,  making  fills,  extending  sidings  and  build- 
ing new  sidings  for  the  Pennsylvania  R.  R.  The  shovel  was 
an  1.S-B  Bucyrus.  equipped  with  a  2S-ft.  boom  and  a  20-lt. 
dipper  handle.     The   work   extended  over  about   90   miles   of 


Method  of  Building    Incline  to   Flat  Cars. 

line  between  MorrisvilW  and  Bicknell.  Ind..  and  was  divided 
into  8  separate  jobs.  An  interesting  feature  of  the  work 
was  that  it  was  necessary  to  move  on  to  each  one  ot  these 
S  different  jobs,  but  in  only  one  instance  was  it  found  neces- 
sary lo  knock  down  the  shovel.  In  making  these  moves  the 
shovel  was  run  up  on  to  the  main  line  and  cribbing  built  tor 
a  runway  up  to  a  flat  car. 

The  following  account  of  how  the  shovel  was  loaded  into 
the  flat  car  is  taken  from  the  September  Excavating  Engi- 
neer: 

The  runway  was  built  in  the  following  manner:  Four  sets 
of  crlbbings  were  first  placed,  as  shown  in  the  sketch.  On 
this  cribbing  were  laid  six  18-ft.  stringers,  four  of  these  were 
used  at  the  top  of  the  incline,  two  on  each  set  ot  cribbing 
and  two  at  the  lower  end  of  the  incline.  The  purpose  of 
having  four  at  the  top  was  lo  make  a  little  safer  foundation 
for  the  caterpillars,  inasmuch  as  two  stringers  will  be  under 
each  caterpillar,  thus  obviating  the  danger  of  slipping  oft  the 
Incline.  The  cribbing  was  made  from  railroad  ties.  The 
shovel  was  run  down  over  this  cribbing  with  the  boom  low- 
ered. When  the  shovel  was  lowered,  the  stringers  and  the 
cribbing  were  picked  up  and  placed  on  the  car  with  the 
dipper.  The  time  in  loading  averaged  between  one  hour 
and  one  hour  and  a  half,  with  abo\it  one  hour  for  unloading. 


Examination    for    Government     Highway     Engineers. — The 
U.   S.   Civil   Service  r.  iKton.   D.  C.  has  an 

nounced   an   open   coi.  ion   for   highway   en- 

gineer. Vacancle.H  in  the  Liwreau  i>i  Public  Roads,  Depart- 
ment of  Agriculture,  for  duty  in  the  field,  at  entrance  sal- 
aries ranging  from  $2,100  to  JS.OiiO  a  year,  and  vacancies  in 
positions  requiring  similar  qualifications,  will  be  filled  from 
this  examination.    Applications  will  be  received  until  Dec.  28. 


Utility  Regulation  and  Rate  of 
Return* 

By  CECIL  F.  ELMES, 
Chicago  Manaper  Sanderson  &  Porter. 
The  present  unsatisfactory  state  of  the  public  utility  se- 
curities market  is  ample  justification  for  the  present  paper. 
The  term  "public  utility"  is  commonly  applied  to  street  and 
interurban  railways,  electric,  gas  and  water  companies,  tele- 
phone and  telegraph  companies  and  more  or  less  occasion- 
ally to  such  industries  as  cold  storage  or  warehousing.  Steam 
railroads  are  usually  regarded  as  in  a  class  by  themselves. 
The  reader's  indulgence  is  asked  in  regard  to  a  general  ap- 
plication of  the  term  "public  utility"  or  "utility"  herein  to 
include  also  steam  railroads.  This  is  done,  without  con- 
fusion on  the  writer's  part,  in  the  interests  of  brevity.  State- 
ments made  will  apply  equally  to  railroads  and  to  industries 
usually  included  under  the  designation  "public  utility." 

At  the  outset  it  may  be  stated  that  there  is  every  reason 
why  utility  securities,  in  the  absence  of  undue  influences, 
should  command  a  wide  measure  ot  public  favor.  They  are 
issued  by  merchants  whose  wares  are  a  public  necessity,  the 
demand  is.  in  general,  less  liable  to  capricious  fluctuation 
than  almost  any  other  department  of  commerce.  The  typical 
consumer  of  gas,  for  instance,  makes  little  change  in  the 
habits  of  his  household,  on  his  own  initiative,  by  reason 
of  "boom"  times  or  panic.  He  travels  daily  to  business 
whether  business  be  flourishing  or  dull. 

In  the  great  majority  of  states,  utilities  are  subject  to  reg- 
ulation by  Public  Ser\'ice  Commissions;  the  steam  railroads, 
of  course,  being  further  subject  to  the  jurisdicton  ot  the 
Interstate  Commerce  Commission.  It  is  only  fair  to  say  as 
to  these  bodies  that  they  command  a  wide  measure  ot  re- 
spect alike  from  the  companies  they  regulate  and  flie  body 
of  the  public.  Their  duties  are  discharged  with  fairness, 
faithfulness  and  a  degree  of  enlightenment  as  to  the  eco- 
nomic conditions  of  the  day  fully  comparable  to  that  dis- 
played  by  other  authoritative  bodies. 

Commissions  openly  express  an  intent  not  merely  to  safe- 
guard the  interests  of  the  public,  but  to  promote  the  sta- 
bility of  the  utilty  concerns  which  are  to  give  that  public 
a  high  standard  ot  service.  Nevertheless  utility  securities 
do  not  reflect  optimism  as  a  result  of  these  assurances.  The 
present  paper  is  an  effort  to  find  out  why.  It  is  not  directed, 
in  the  main,  to  the  work  of  public  service  commissions, 
rather  it  is  an  effort  to  go  deeper,  to  analyze  the  underly- 
ing causes  of  the  present  state  of  the  industry. 

Present  Regulation  and  Isolation  of  the  Utility  Business. 
— The  regulation  to  which  utilities  are  subject  at  the  hands 
of  public  service  commissions  is,  in  general,  in  additon  to 
all  other  regulatory  action  to  which  they  are  already  sub- 
ject. Sometimes,  and  within  limits,  municipal  regulatory 
powers  are  modified  by  statute  or  court  decrees  as  a  result 
of  the  existence  ot  a  commission.  Otherwise,  commission 
regulation  is  usually  superimposed  upon  any  regulation  or 
control   already   in   existence. 

T'tility  men  are  today  so  much  in  a  class  by  themselves 
that  most  of  them  scarcely  realize  how  different  is  the  au- 
thority to  which  they  are  subject  compared  with  the  con- 
trol exercised  over  almost  any  other  form  of  business.  An 
immense  number  of  the  men  in  the  utility  business  never 
engage  in  any  other.  Their  training  is  exclusively  along 
lines  adapted  to  public  utility  work:  their  reading  on  busi- 
ness and  economic  subjects  is  largely  confined  to  features 
special  to  the  utilities.  In  no  small  measure  they  tend  to 
have  their  own  group  of  manufacturers  specializing  in 
products  intended  exclusively  for  some  branch  or  other 
ot  the  utility  industry.  The  public  service  commission  is 
their  court,  distinct  from  the  courts  to  which  all  other  citi- 
zens may  have  recourse.  They  have  an  extensive  and 
varied  literature  of  their  own,  and  it  is  interesting  to  note 
how  this  literature  tends  more  and  more  to  take  present 
methods  of  regulation  for  granted.  Commission  rule,  a  com- 
parative mushroom  growth  of  scarce  10  or  15  years,  is 
spoken  of  as  though  it  had  always  been.  Methods  of  regula- 
tion which  have  just  come  into  existence  are  treated  as 
though    centuries    of   precedent    stood    behind    them. 

It  would  be  easy  to  make  too  much  ot  the  mental  isolation 

•Abstract  of  a  paper  prespnted  Oct.  II  at  the  anr.iial  meeting 
of  the  American  Electric  Railway  Association. 
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aoU  segresation  of  interest  among  utility  men  today.  Sever- 
the\esii  the  drawing  apart  of  any  one  class  from  the  balance 
of  the  body  politic,  cither  as  a  social,  a  political  or  an  eco- 
nomic matter,  is  not  to  be  desired.  Our  democratic  form  of 
civilization  has  always  been  inimical  and  usually  fatal  to 
such  a  process. 

How  many  utility  men.  for  instance,  have  any  idea  how 
the  development  and  growth  of  the  utilities  compares  with 
that  of  the  country  as  a  whole.  Are  they  keeping  pace  with 
It  or  are  they  falling  behind?  The  chart  (KIg.  1)  shows 
something  of  this  in  regard  to  the  greatest  of  our  public 
services,  1.  e.,  the  railroads.  In  1875  the  mileage  was  1.68 
per  1,000  Inhabitants.  It  has  grown  to  about  2.52  miles,  an 
increase  of  50  per  cent.  Take  bank  deposits  as  a  conveniently 
accessible  figure  with  which  to  indicate  the  general  com- 
mercial   development   of   the   country.     In   the   same   period 
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these  have  increased  from  $49  to  $310  per  capita,  an  increase 
of  530  per  cent. 

This  paper  will  have  served  a  useful  purpose  it  it  leads 
some  utility  men  not  to  assume  that  whatever  is  customary 
today  in  the  public  utility  business  is  right,  if  it  leads  them 
to  take  note  of  how  far  they  are  subjected  to  treatment, 
especially  economic  treatment — different  from  that  accorded 
to  the  general  body  of  citizens  and  to  investigate,  in  a  broad 
spirit,  ttie  grounds  for  such  discrimination. 

A  Dual  Standard  of  Commerce  Regulation.— There  exists 
In  the  I'nited  States  today  a  dual  standard  for  the  regula- 
tion of  commerce.  On  the  one  hand  is  a  well  defined  and 
compact  body  of  precept  and  practice  put  into  force  by  pub- 
lic service  commissions  and  applied  solely  to  those  few  busi- 
nesses previously  mentioned.  On  the  other  hand  is  an  al- 
most complete  lack  of  system,  little  more  than  a  vague  gen- 
eral impression  that  merchants  should  keep  within  the 
bounds  of  reason,  and  that  all  men  should  unite,  if  need  be, 
to  make  them  do  so.  This  lack  of  regulation  applies  to  every 
other  branch  of  commerce,  including  businesses  so  vital  to 
the  public  welfare  that  a  serious  breakdown  in  them  might 
prove   a  national   tragedy. 

In  spite  of  the  fact  that  utility  regulation  is  a  growth  of 
only  the  last  10  or  15  years,  public  understanding  of  the 
whole  subject  is  so  restricted,  public  interest  In  political 
economy  and  jurisprudence  so  slight,  that  in  broad  measure, 
the  public  is  today  unaware  that  such  a  dual  standard  has 
come  into  existence.    That  the  public,  If  fully  Informed,  might 


regard  a  dual  standard  of  commercp  regulation  as  equivalent 
to  a  dual  standard  of  morality,  is  not  too  much  to  assert. 
And,  upon  the  single  occasion  since  tlie  evolution  of  tlie  dual 
standard,  that  public  interest  in  commerce  regulation  became 
intense— during  the  war  period— the  dual  standard  was  swept 
out  of  sight  without  ceremony  and  literally  almost  overnight. 

It  cannot  be  said  that  public  <>pinlon  In  the  war  period 
sanctioned  the  thought  that  eleitric  light  merchants  should 
be  regulated  and  butchers  and  bakers  left  to  their  own  de- 
vices. In  an  incredibly  short  lime,  with  rough  but  effective 
governmental  machinery,  all  commerce  in  which  public  In- 
terest was  vital,  was  placed  under  control.  No  QUi-stlon  was 
raised,  no  hairs  were  split  as  to  whether  particular  lines 
of  trade  might  or  might  not  be  controlled.  There  was  com- 
plete acceptance  of  the  principle  that  if  public  interest 
proved  great  enough  in  any  Industry,  it  would  be  subjected 
to  control.  No  distinction  was  raised  as  to  whether  the  com- 
modity was  or  was  not  controlled  by  a  monopoly,  or  whether 
it  could  or  could  not  be  dellned  as  a  public  utility.  I'nlimited 
technicalities  and  legal  questions  might  have  been  raised 
but  no  one  wanted  to  raise  lliem.  There  was  abroad  in  our 
land  that  manifestation  oi  public  will  which  is  the  ultimate 
law  to  legislatures  and  judiciaries  alike,  which  not  only 
guides  them  but  creates  them,  and  which,  if  the  public  need 
be  grievious  enough,  may  also  remake  or  destroy  them. 

How.  then.  If  aroused  public  opinion  showed  so  different 
a  spirit,  has  the  dual  standard  of  commerce  regulation  been 
jjstilled  or  condoned?  How  Is  it  even  now  coming  back  to 
full  strength  as  the  war-time  Interest  of  the  public  in  eco- 
nomic problems  wanes?  It  is  defended  on  three  main 
grounds: 

First,  ihat  the  commodities  dealt  in  by  utilities  are  a  pub- 
lic necessity. 

Second,  that  utilities  are,  in  a  measure,  monopolies,  and — 
inft-rentially — Ihat  other  businesses  are  not. 

Third,  that  tuilities  are  possessed  of  valuable  franchises 
derived  from   the  public. 

Reliance  is  usually  placed  not  on  a  single  one  of  these 
grounds  but  on  all  three — and  wisely  so.  Each  of  tuem  is 
vulnerable. 

If  the  rule  of  public  necessity  is  to  be  our  gul  ie  why  limit 
our  scope  to  gas,  which  is  but  one  of  many  fuel;,  or  .-^treot 
cars,  which  leave  the  streets  free  to  all  manner  of  other 
vehicles,  or  storage  warehouses,  which  fall  in  the  category 
of  minor  industries,  while  overlooking  bread  and  meat  and 
coal? 

If  monopolies  are  the  only  business  to  be  regulated  why 
select  this  limited  group  when  so  many  other  unregulated 
but  equally  powerful  monopolies  exist?  Has  a  utility  ever 
been  released  from  commission  jurisdiction  where,  as  is 
often  the  case,  It  is  not  a  monopoly? 

If  the  value  of  franchises  be  the  test,  have  utilities  been 
excused  from  regulation  where  the  franchise  is  not  merely 
valueless  but  a  liability?  What  of  states  where  the  utility 
law  urges  or  permits  utilities  to  toss  their  franchises  in  the 
waste  basket  and  operate  on  indeterminate  permits?  Can 
the  stale,  in  the  same  breath,  base  the  right  to  regulate  upon 
the  «vident  value  of  the  franchise  and  forbid  the  utility 
recognition  of  any  value  therein  in  its  capital  account  with- 
out being  open  to  a  charge  of  taking  property  without  due 
pi  (.cess  of  law? 

Investment  Issues — A  Well-Meant  Legislative  Bungle. — Out 
of  the  great  concentration  of  capital  into  trusts  and  other 
combinations  In  the  '90's  and  the  first  years  of  the  present 
century,  there  grew  a  spirit  of  unrest  against  indiscriminate 
increase  of  capitalization.  How  far  the  movement  was  jus- 
tified by  fact  is  a  subject  which  space  forbids  us  to  con- 
sider. Let  us  assume  for  the  purpose  of  this  article  that 
there  wore  abuses  and  that  it  was  the  part  of  legislative 
wisdom  to  check  them.  Be  this  as  it  may,  the  fact  Is  that 
an  almost  counfry-wlde  movement  ensued,  with  legislation 
In  most  of  the  states,  in  regard  to  the  issuance  of  capital 
stock.  The  intent  of  practically  all  such  legislation  is  to 
compel  a  dollar  of  capitalization  to  represent  a  dollar  of 
cash  Investment. 

In  certain  states,  such  as  Delaware,  the  law  is  less  strin- 
gent than  in  others,  and  allows  the  issue  of  capital  stock  to 
correspond  to  the  honest  judgment  of  the  directors  as  to  the 
worth  of  their  property.  In  many  others  the  law  demands 
In  effect  tliat  capital  stock  be  issued  for  cash  at  par.  No 
doubt  the  framers  of  those  statutes  were  animated  by  the 
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best  of  intentions,  and  the  thing  they  sought  to  achieve  by 
legislation  was  healthy  in  principle.  But  what  was  aimed 
at  was  to  a  large  extent  not  accomplished  and.  on  the  other 
band,  a  discrimination  which  was  never  intended  was  brought 
about. 

The  laws  regulating  capital  stock  issues  at  first  blush  apply 
equally  to  ever>-  corporation.  But  since  there  is,  in  effect, 
supervision  and  control  of  utilities  through  public  service 
commissions,  and  little  or  no  control  by  anybody  over  other 
corporations,  these  statutes,  in  their  working,  operate  to  the 
peculiar  disadvantage  of  utilities.  Commissions  have  no 
choice  but  to  enforce  the  law  against  a  utility  company,  and 
insist  that  capital  stock  issues  shall  represent  cash  invest- 
ment at  par.     There  is.  j;enerally  speaking,  no  similar  body 
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Fig.    2 — Crowing    Disproportion    of    Bonds   of    Utility  Companies    to 
Capital    Stock. 

to  compel  equally  rigid  obedience  to  law  by  other  corpora- 
tions. 

Further,  the  legislation  in  question  affects  only  capital 
stock.  It  does  not  prevent  the  sale  of  bonds  or  notes  at  a 
discount.  The  investing  public  naturally  enough  will  not 
pay  par  for  offerings  of  second  class  where  investments  of 
the  first  class  are  available  for  less.  Out  of  this  condition 
has  come  the  present  state  of  affairs  where  utilities  are 
forced.  agiTin"-!  their  will,  to  secure  capital  necessary  for 
their  growth  by  the  unhealthy  device  of  increasing  the  ratio 
of  bonds  to  stock.  ' 

The  net  result  of  this  legislation  and  its  enforcement  has 
been  that  the  only  corporations  effectively  compelled  to  its 
obedience — i.  e.,  public  utilities — selling  their  bonds  or  senior 
securities  at  a  discount,  as  they  often  must,  are  practically 
debarred  from  selling  their  junior  and  speculative  securities 
at  al),  since  they  must  sell  them  at  par.  The  chart  (Fig.  2) 
ia  an  interesting  illustration  of  how  the  steam  railroads  of 
the  fnited  States  have  swung  over  in  less  than  20  years 
from  a  condition  where  outstanding  stocks  were  in  excess 
of  bonds  to  one  where  the  bonds  exceed  outstanding  stock 
by  veil  over  two  billions  of  dollfrs. 

The  chart  (Fig.  ?,^  shows  how  the  price  of  10  utility  stocks 
quoted  on  the  New  York  stock  market — all  stocks  of  great 
utilities  In  the  largest  cities— have  fluctuated  in  the  last  10 
vears. 

Present  Yields  on  Investments — Interest  Rates. — The  ex- 
nrecsfons  "inve<itment.s"  and  '  securities"  have  been  used 
above  in  the  hroadct  sense  to  cover  not  only  issues  of  cap- 
ital stock,  i.  c,  evidences  of  ownership,  but  also  advances 
of  funds  or  credit,  such  as  bonds,  notes,  etc.,  1.  e.,  evidences 
of  indebtedness. 

The  Investing  public  ranees  In  character  from  those  buy- 
ers whose  chief,  indeed  .=oIe  pre-occupation.  is  security  of 
their  principal,  to  those  whose  prime  demand  is  a  high  rate 
of  retnm,  even  at  the  expense  of  safety.  The  problem  be- 
fore the  publl''  utility  .-nanager  is  to  determine  the  form 
his  securities  must  take  in  the  way  of  both  safety  and  yield, 
so  that  he  will  make  a  sufficiently  wide  appeal  both  to  the 
conservative  as  well  ag  to  the  somewhat  more  speculative 
elements  in  the  investing  public.  The  support  of  both 
classes  in  due  measure  is  essential  to  the  successful  financing 
of  any  enterprise. 


Considering  first  the  investor  who  places  security  before 
all,  the  highes-t  form  of  investment  a\ailable  to  him  consists 
of  bonds  of  the  United  States  Government.  These  are  se- 
cured not  only  upon  the  property  oi  the  body  of  citizens 
in  the  United  States,  but,  in  the  last  analysis,  upon  the  life 
and  honor  of  every  individual  citizen.  We  are  unable  to  con- 
ceive of  a  higher  form  of  security  which  can  be  offered  to  an. 
investor.  For  securities  of  this  character,  which  in  past 
years  commanded  rates  as  low  as  :;'/4  per  cent.  .t%  and  6 
per  cent,  are  now  being  offered.  This  would  appear  to  es- 
tablish a  minimum  figure  to  be  exceeded  by  all  other  security 
offerings  in  measure  based  upon  their  lesser  reliability  aa 
compared   with  this  maximum  of  safety. 

Taking  next  the  yield  upon  investments  the  security  for 
which  is  more  speculative,  but  upon  which  the  investor  seeks 
for  high  dividends,  it  is  more  dillicult  to  specify  an  exact 
figure.  Very  high  figuTos  are  often  quoted  and  frequently 
earned,  not  only  in  enterprises  of  purely  speculative  charac- 
or.  but  also  in  businesses  of  a  solid  and  conservative  type. 
From  published  statements  of  banker.s  and  others,  it  would 
appear  that  a  yield  of  25  per  cent  is  not  regarded  as  exces- 
sive where  the  investor  subordinates  security  to  the  pros- 
pects of  profit.  These  two  figures — the  former  definite  and 
the  latter  somewhat  elastic — may  be  taken  as  indicating  the 
limits  of  the  investing  market  in  either  direction  as  it  must 
be  faced  by  the  public  utility  manager. 

As  to  interest  rates,  all  money  borrowed  at  the  present 
time  is  being  loaned  at  far  higher  rates  than  have  hereto 
fore  prevailed  in  the  money  market.  Time  money,  borrowed 
on  commercial  paper,  which  formerly  commanded  interest 
rates  of  4  and  -1%  per  cent,  today  fetches  8  and  8%  per  cent. 
Weighty  testimony  has  been  given  before  public  utility  com- 
missions by  bankers  and  others  to  the  effect  that  public 
utility  bonds,  where  saleable  at  the  present  time  to  investors, 
must  net  to  these  investors  not  l^ss  than  l^•  per  cent,  and 
wil!.  thoreforo,  cost  the  borrowing  utility  9  per  cent  and 
over. 

How  the  Rate  of  Return  is  Arrived  At. — Anyone  who  con- 
sumes midnight  oil  reading  decisions  in  rate  cases  might 
fall  into  the  error  of  thinking,  as  a  result  of  extended  treat- 
ment therein  of  the  subject  of  rate  of  return,  that  commis- 
sions actually  awarded  and  set  aside  a  certain  definite  rate  of 
return  to  the  utility  whose  rates  are  adjudicated.  In  point 
of  fact,  this  is  not  what  happens.  The  commission,  after 
discussing  the  general  subject,  specifies  a  certain  rate  which 
will   meet  with  its  approval.     But.  in  large  measure,  its  en- 
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Fig-    3 — IVesn    Prices    of    Ten    Imoortant    Public    Utility    Stocl<s. 

tire  discussion   and   findings  under  this  head   are  somewhat 
abstract. 

All  that  is  definitely  decided  upon  and  awarded  is  a  sched- 
ule of  tariffs  which  the  utility  may  charge  for  the  service 
it  renders.  What  rate  of  return  will  accrue  to  the  company's 
investors  therefrom  is  little  better  than  a  guess.  With  a 
fixed  set  of  tariffs  we  can  estimate  the  gross  revenue  for 
the  ensuing  year  by  making  guesses  as  to  both  the  nature 
and  extent  of  the  business  which  the  company  will  transact. 
After  we  have  made  these  first  guesses  we  must  superim- 
pose a  further  guess  as  to  future  operating  expenses.  Only 
after  this  can  we  form  an  opinion  as  to  the  net  earnings  the 
company  may  anticipate. 
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It  the  coium:ssiuu's  gutsscs  as  to  the  future  business  and 
its  guess  as  to  the  future  operating  expenses,  together  with 
the  tariff  schedule  awarded,  produce  the  rate  of  return  stated 
to  he  desirable,  well  and  good.  If  it  fulls  to  produce  it.  the 
company   stands   the  loss. 

In    spite,    therefore,    of    any    language     In     rate    decisions 
specifying  a   desirable  or  pel  mltted  rate  of  return,  this  does 
not   insure   It    to   the   company.      If,   -is   sometimes   happens, 
■h  larger  business  Is  anticipated  at   the  tiiiio  of  the  de- 
on  than  the  company  liiter  enjoys,  it  will  not  be  received. 
If,   in   a   spirit   of  optlmlriu,   operating   expenses   are  estimat- 
ed  at   too  low   a  figure,  (he  rate  of  leturn   again  will  show 
ill    effects.      Assuming,    however,    that    some    return    has 
II  earned,  and  that  the  sum,  large  or  small,  is  available 
for  distribution,  the  following  are   the  purposes  to  which  It 
l-i  devoted; 

To    meet    interest    reijulremenis    upon    funded    mid    un- 
funded debt. 

To  amoitize  or  discharge  maturing  obligations. 
To  so  compensate  the  owners  of  the  utility  for 
(a)   their  services 

(hi  the   use   ot    their   properiy   as   to  deal   justly   wiib 
them    as   merchants    and    public    servants,   and    to 
make  their  enterprise  sufficiently  attractive  so  that 
Investors  and  operators  shall  be  attracted   to  the 
field   of   public   utilities. 
It  will  be  well  tu  glance  brierty  over  each  of  these  in  turn. 
Interest    on    Funded    and    Unfunded    Debt.— This    item    in- 
volves   a    recognition    of    the    conditions    effecting    not    only 
nubile  utility  operators,  but  every  business  man  who  has  oe- 
lon    to   borrow    money    or    make    use    of   credit    facilities. 
.-  ..  h  a  business  man  must  have  regard,  among  other  items. 
to  the  following  features: 

(a)     Actually   meeting   his   interest    requirements, 
(bl     .Maintaining    such    a    margin    of   net    earnings    above 
mere   present   interest    lequirements   as   will   not   impair   his 
standing  among  borrowers  and  users  of  credit  as  a  class. 

icl     Knowing    the    present    and    intelligently    anticipating 
the   probable   future,   money    market,   in   order   to    make   the 
>-—:t  possible  arrangements  both  in  the  nuantiiy  and  method 
'lis  borrowings. 

.u»     Failure  to  meet  Interest  requirements  when  due.  re- 
quires  little  comment.     Such   failure   involves   not   merely   a 
collapse  in  the  credit  of  the  enterprise,  but  its  financial  ruin. 
The    matter    of   operation    upon    such    a    basis    is    not.    and 
'- luld  not  be.  a  practical  question. 

bt     One   of    the    financial    customs    which    prudence    has 
outated   Is  that  the   borrower  shall  show  a  margin  of  earn- 
ings over  and  above  interest  requirements  varying  in  extent 
according   to   the  hazards  of  the  business.     If  the  borrower 
be  a  municipal  or  state  government,  the  security  ot  the  loan, 
being  based  upon  the  whole  political  body,  and  therefore  re- 
garded as  in  effect  absolute,  may  be  so  small  as  to  be  negli- 
Me.    If  the  borrower  be  a  merchant  engaged  in  a  fairly  hazard- 
-    enterprise,    the    lender    may    insist    upon    his    earnings 
wing  a  margin  of  three  or  five  times  the  interest  require- 
nts.  or  even  more.    Merchants  engaged  in  extrahazardous 
lings  may   be   unable  to  obtain   credit  on   any   terms,  no 
liter  how    many   times   their   earnings   exceed   interest  re- 
yuirements.     Public  utility  enterprises,  based   upon  past  ex- 
perience, appear  to  require  a  margin  of  not  less  than  twice 
the  interest  requirements.     In  spite  of  much  that  has  been 
written    upon   this   point,   this   margin,   whatever   Its   extent, 
•s  not  form  a   proper  criterion   for  computing  the  proper 
turn  upon  the  property  as  whole.     It  is  merely  one  of  sev- 
.1    elements    which    must   be   considered   and    which    must 
given  its  due  weight  in  arriving  at  a  fair  conclusion. 
ic)     The    property    manager    must    not   only    be    well    ac- 
lainted  with  the  present  condition  of  the  money  market,  but 
ihe  welfare  of  the  company  may  depend  upon  his  ability  to 
ntelligentlv  forecast  its  future  action.     If.  by  misfortune  or 
or  judgment,  a   large   fraction  of  his   funded   or  other  In- 
. -btedness  falls  due  to  be  refunded  at  a  time  when  money 
rates  are  high,  the  company  will  suffer  in   consequence.     If 
such  refunding  or  re-financing  falls  due  at  a  time  when,  ow- 
ing to  stringency,  panic  or  other  cause,  refunding  is  impos- 
sible, his"  company  may  face  serious  consequences.     If.  when 
money    rates    are    high,    he    puts  out  an  issue  of  long-term 
bonds,  the  burden  of  interest  thereon  may  be  imposed  upon 
his  companv  vears  after  other  utilities  are  obtaining  money 
at  rheaper  rates.     F'urther.  if  he  has  permitted  the  admis- 
sion  of   unwise   or   stringent   provisions    Into   a    bond   mort- 


gage, he  may  find  hirasolf  hampered  not  only  as  to  the  ex- 
tent of  his  further  linancius.  but  as  to  the  form  which  it 
must   lake. 

Amortization  of  Debt. — Amortization  of  debt  is  u  duty, 
the  discharge  of  which  is  only  second  lo  and  almost  equally 
essential  with  the  meeting  of  interest  requirements.  Fail- 
ure to  meet  this  requirement  subjects  the  utility  to  the  same 
penalty  of  bankruptcy  visited  upon  a  failure  to  meet  inter- 
est reciuirements.  with  the  exceptiuii  that  where  aiiuirti/.u- 
tlon  is  not  compelled  by  the  terms  of  a  mortgage,  or  similar 
instrument,  relief  Is  frequently  had  by  the  renewal  or  re- 
funding of  the  Indebtedness.  This  Is  usually  open  to  the 
following  two  objections' 

(a)  The  exaction  of  a  discount  for  the  renewal  of  the 
loan,  an  increase  in  the  Interest  rale,  or.  very  probably,  both 
of  these  items. 

(b)  The  distaste  evinced  by  bankers  and  financial  insti- 
tutions towards  borrowers  whose  loans  are  constantly  re- 
newed and  must  be  carried  continuously,  as  compared  with 
borrowers,  such  as  industrials,  whose  loans  are  liiiuidatcd 
within  a  reasonable  time,  thus  releasing  funds  for  other  eo- 
terprises. 

It  must  be  recognized  as  a  quality  inherent  in  public  utili- 
ties, as  compared  with  other  businesses,  that,  wiiere  suc- 
cessful, there  Is  ordinarily  little  prospect  of  a  reduction  In 
the  total  investment  in  them.  .\  healthy  utility  shares  in 
the  growth  of  its  community,  and  is  usually  an  important  fac- 
tor in  producing  that  growth.  The  larger  communities,  for 
Instance,  could  not  exist  upon  anything  approaching  their 
present  scale  without  electric  railways.  The  utility,  and 
the  investment  in  It,  is,  therefore,  continuously  growing, 
and  this  fact,  which,  on  its  face  should  be  a  strong  factor 
in  its  favor,  may  actually  place  it  in  a  relatively  disadvan- 
tageous condition  in  the  money  markets  of  the  world.  It 
may  be  unfavorably  compared  by  certain  bankers  or  invest- 
ors with  industrials  and  other  enterprises  in  which  accruing 
earnings  may  at  any  time  be  diverted  to  the  extinguish- 
ment of  debt  or  retirement  of  invested  capital.  Recognition 
of  this  disability  is  an  important  present  need. 

Return  to  Stockholders  of  Public  Utilities.— It  is  essential 
to  realize  that  none  of  the  items  covered  in  the  preceding 
sections  in  any  way  compensate  the  true  owners  of  the  pub- 
lic utility.  They  deal  solely  with  the  requirements  needed 
to  satisfy  the  creditors  of  the  utility  and  to  insure  unim- 
paired maintenance  of  that  credit.  Bondholders  and  note- 
holders are  not  owners  of  the  enterprise;  ownership  resides 
solely  in  the  stockholders  of  the  corporation.  Wise  public 
administration  requires  clear  recognition  that  these  enter- 
prises, like  all  others  based  upon  the  capital  and  effort  of 
private  individuals,  rely: 

(a)  Secondarily  upon  advances  of  capital  by  investors 
whose  real  interest  in  the  enterprise  Is  limited,  and  whose 
main   concern  is  the  safety   of  their  funds. 

(bl  Primarily  upon  the  initiative,  skill,  vigor  and  loyalty 
of  the  enterprisers  and  operators,  wiio  rely  for  their  chief  re- 
ward upon  the  growth  and  success  of  the  enterprise  over 
and  above  its  ability  to  merely  support  its  burden  of  debt. 
Regulation  of  public  utilities  which  falls  to  protect  bond- 
holders and  creditors  will,  of  course,  lead  to  ruin.  Neverthe- 
less, regulation  carried  out  solely  with  an  eye  to  protecting 
the  lenders  of  funds  can  never  bring  about  real  success 
or  a  healthy  condition  in  the  utility  business.  The  vast 
wealth  of  the  United  State,  the  immense  strides  in  industrial 
progress  which  It  has  made,  the  extraordinary  speed  evi- 
denced in  the  development  of  its  natural  resources,  the  whole 
fabric  of  its  present-day  civilization,  did  not  result  solely 
from  the  availability  of  funds  for  investment.  Such  funds 
have  equally  been  available  for  use  In  parts  of  the  world 
where  no  such  impressive  progress  has  been  recorded. 

Success  has  sprung  In  large  measure  from  the  leadership 
of  great  captains  of  Industry,  ably  supported  by  loyal  or- 
ganizations of  copartners  and  workers.  All  of  these  men 
are  free  agents,  able  to  devote  their  efforts,  their  enterprise 
and  their  capital  to  whatever  line  of  activity  they  may  elect. 
If  in  the  public  utility  field  they  are  cut  off  from  prospects  of 
gain  commensurate  with  those  which  they  can  anticipate  in 
other  lines,  it  is  inevitable  that  they  and  their  associates 
will  desert  public  utilities  and  betake  themselves  to  avenues 
of  progress  where  they  obtain  adequate  reward.  Such  a 
result  will  be  a  lasting  disaster  not  merely  to  the  industry 
but  to  the  entire  country. 
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Present  Regulatory  Methods. — Comment  has  been  made 
above  as  to  the  present-day  interpretation  by  the  public  of 
the  powers  ol  public  utility  commissions  as  intended  for 
use  solely  in  a  quasijudiciul  or  restrictive  sense.  A  public 
benefit  will  result  from  drawing  attention  to  the  fact  that 
there  is  little  or  nothing  in  the  laws  creating  public  service 
commissions  which  compels  action  solely  in  such  a  sense. 
Further,  this  method  of  refrulation  is  inherently  defective. 
in  that  it  creates  a  divsrgence  of  interest  between  a  utility's 
investors  and  its  public.  The  public  are  lead  to  regard  every 
payment  of  dividends  to  the  investor  as  a  burden  upon  the 
price  paid  for  service,  while  the  investor  sees  in  every  re- 
duction of  rates  an  elimination  of  anticipated  earnings.  This 
divergence  of  interest  need  not  exist. 

Perhaps  the  most  revolutionary  step  in  the  history  of  pub- 
lic utilities  will  occur  when  the  public  recognizes  that  neither 
the  spirit  nor  the  letter  of  the  laws  creating  commissions 
in  general  compel  the  adoption  of  any  such  methods.  They 
are  at  liberty  to  adopt  totally  different  devices.  Being  es- 
sentially administrative  and  legislative  rather  than  judicial 
bodies,  they  do  not  have  to  operate  solely  by  placing  re- 
strictions. On  the  contrarj',  they  are  entirely  free  to  afford 
utilities  the  chance  of  continuously  increasing  profit,  where 
this  can  go  hand  in  hand  with  improved  service  to  the  pub- 
lic. The  laws  creating  at  least  10  public  service  commis- 
sions recognize  this  feature  in  specific  terms. 

Just  as  soon  as  regulation  passes  from  the  stage  of  merely 
limiting  earnings  to  the  who'esome  stage  of  offering  continu- 
ously expanding  earnings  in  return  for  continuous  improve- 
ment in  service  (including  rates),  public  utility  securities 
will  begin  to  command  a  high  degree  of  public  favor.  With 
regulation  of  this  character  they  will  deserve  this  favor,  be- 
cause they  will  combine  the  solidity  and  conservatism  inher- 
ent in  the  public  utility  business  with  that  prospect  of  reason- 
able increase  in  earning  power  which  every  healthy  busi- 
ness must  have,  and  these  two  qualities  will  make  them 
Ideal  securities  in  the  eyes  of  investors. 

It  is  to  be  clearly  understood  that  nothing  in  this  section, 
or  anywrhere  in  this  entire  paper,  in  reference  to  public  utility 
commissions,  or  their  practices,  is  written  in  either  a  critical 
or  a  hostile  sense.  Everything  contained  herein  is  offered 
solely  In  a  spirit  of  constructive  criticism  and  with  a  full 
recognition  that  these  bodies  are  acting  fairly  and  with 
wisdom  in  dealing  with  the  difficult  task  before  them  today. 
The  weaknesses  which  have  been  pointed  out  in  our  present 
system  of  regulation  of  commerce  are  the  main  cause  of  the 
perplexities  of  utility  managers  today.  For  this  defective 
system  all  of  us  are  responsible.  Commissions  have  but  in- 
terpreted the  law  as  it  came  to  their  hands.  Some  may  feel 
that  commissions  might  be  more  indulgent  to  the  utilities 
companies,  but  plenty  of  others  will  be  found  to  regard 
them  as  having  been.  If  anything,  over-indulgent.  The  truth 
is  that  they  have  acted  wisely  and  with  intent  to  be  fair. 
Our  trouble  lies,  in  considerable  measure,  bevond  their 
reach.  Only  an  enlightened  and  instructed  public  opinion 
will  cure  it. 

Conclusions. — The  extensive  ground  covered  in  the  fore- 
going pages  may  be  summed  up  as  follows: 

n)  Si-ttIrK  n.aidc  comm'Toe  rpgul.Ttlon  flurinp  the  war  period. 
Utllitl>>3  prf  torlny  completely  repulaled.  and  practically  all  other 
Indii'try  i«  ■•■  r.-c-iiiated.  The  Bround.><  alleged.  In  justifying  this, 
are  whf'  '.ictory. 

'3)     1  I      specln!l7!atIon.      the     existence     of     separate 

tribunals  for  utility  mntterr.  and  other  elements  tend  to  make  many 
utility  men  lenorant  of,  or  IndlfTercnt  to  this  discrimination  against 
them. 

f.1)  War-time  universal  rezulntlon  of  commerce,  including  prices. 
>iad  hearty  public  approval.  Some  find  It  necessary-  to  Invent 
technlc.Tl  excuse;,  for  this  rerulatlon.  the  general  public  does  not. 
The  polio-  had  the  public's  hearty  support  and  so  would  a  con- 
tinuation of  it. 

<<>  The  present  custom  of  retrulating  only  utilities  is  defended 
on  alleged  hl.stori'-al  tr^oundfl.  particularly  as  to  commerce  regula- 
tion In  the  Middle  Ages  and  the  practices  sanctioned  by  com- 
mon law. 

(.1)  Ac'.ual  research  Into  this  period  proves  that  much  of  this 
pseudo-history  Is  directly  contrary  to  the  fact.  Commerce  regula- 
tion wan  th<-n  complete,  nation  wide  and  hlehly  developed.  Regu- 
lation '.n  this  country  In  the  seventeenth,  eighteenth  and  first  half 
of  the  nineteenth  century  has  followed  the  same  general  lines. 

(6)  Present-day  practice  In  Uie  United  States  Is  not  In  accord 
with  historical  precedent.  The  change  Is  contemporarj'  with  the 
great  body  of  Ineffective  antl-tnist  litigation  under  the  Sher- 
man Act. 


(71  What  the  pubic  desires  is  protection  from  possible  ex- 
tortion  or  abuse.  Sherman  Act  litigation,  suocessful  or  otherwise, 
never  could  protect  the  public  along  these  lines. 

(S>  State  legislation  in  regard  to  capital  security  issues,  has  not 
achieved  its  purpose  and  is  a  source  of  hardship  and  inequality. 
Vtillties  are  especially  and  injuriously  affected. 

(?)  The  troubles  of  utilities  in  the  money  market  grow  out 
of  our  dual  standard  of  commerce  regulation.  Utilities  are  regu- 
lated, the  money  marliet  is  not.  Commissions  cannot  compel  in- 
vestment. Utility  security  offerings  must  attract  investors  or 
they  will  fail. 

(10)  In  rate  decisions,  though  the  commission  may  approve  and 
specify  a  rate  of  return,  the  utility  has  no  certainty  of  receiv- 
ing it. 

(11)  In  regard  to  rate  of  return  and  regulation  generally,  at- 
tention is  too  often  centered  on  the  bond  and  note  holder  and  not 
enough  recognition  given  the  stockholder — the  true  owner  of  the 
property. 

(12)  Present  regulatory  methods  might  well  give  place  to 
oth-rs  offering  progressively  greater  profit  for  progressively  im- 
proved service  to  the  public.  There  Is  every  opportunity  for  the 
development   of   this  special   feature. 


Removing  Water  from  Compressed  Air  for 
Drilling  Operations 

The  presence  of  water  in  compressed  air  is  one  of  the 
principal  causes  of  machine-drill  repairs,  owing  to  the  fact 
that  water  in  the  air,  in  a  few  strokes  of  the  machine,  re- 
places the  oil,  leaving  the  drill  to  run  without  lubrication 
until  the  machine  is  again  oiled;  but  even  then,  it  is  only  a 
short  time  until  the  machine  is  again  divested  of  its  lubrica- 
tion. This  is  a  source  of  loss  of  time  as  well  as  money, 
and  the  obvious  solution  is  to  remove  the  water  from  the 
compressed   air.     One   method   of   accomplishing  this   is   de- 

DirecHon  of' 
.■Air  Trove!  - 
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Arrangement  of   Boiler  in    Main   Air  Line. 

scribed  by  Mr.  G.  L.  Schmutz  in  a  recent  issue  of  Engineer- 
ing and  Mining  Journal. 

This  method  consists  in  incorporating  an  old  steam  dome, 
or  boiler,  into  the  main  air  line  leading  away  from  the  com- 
pressor, at  a  sulliciont  distance  from  the  compressor  to  per- 
mit the  precipitation  of  the  humidity  in  the  air.  The  air 
line  enters  the  bottom  of  the  boiler  and  passes  out  through 
the  top  at  the  other  end.  the  boiler  being  used  as  a  catch 
basin  for  the  precipitated  water.  To  dispose  of  this  water 
automatically  a  2-in.  pipe  leads  away  from  the  bottom  of 
the  boiler  and  down  an  old  winze,  or  down  the  sides  of  a 
hill.  On  the  end  of  this  water-discharge  pipe  a  safety  valve 
was  connected,  set  to  open  under  a  pressure  of  100  lb.  At 
all  times,  when  there  is  air  in  the  line,  there  is  a  pressure 
of  90  lb.  (any  other  suitable  gage  pressure  would  do)  ex- 
erted against  this  safety  valve,  and  when  the  column  of 
water  in  the  discharge  pipe  becomes  sufficient  to  weigh  10 
lb.,  making  a  total  of  100  lb.  exerted  on  the  valve,  it  opens, 
thereby  automatically  releasing  the  water  from  the  air  line. 
Operation  and  maintenance  involve  no  expense. 
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Railroad  Ditching  with  Jordan 
Spreader 

Tests  of  a  Jordan  spreiuh  r  •iiiiipiKd  with  a  new  combina- 
tion ditch  scraping  wing  and  bank  building  atlaclimeut  were 
made   recently   on   the   Chicago.   Rock    Island   &    Pacific   Ry. 

;ir  Bureau.  111.  The  machine  used  was  an  old  spreader 
i.;at  had  been  in  service  for  about  nine  years.  It  had  been 
returned  to  the  shops  of  the  O.  F.  Jordan  Co..  Ea.st  I'hlcago, 
Iiid.,   and    had    the    right    spreader    wins    rfii''"'- 1    with    the 


yd.  were  moved  by  the  ditcher  in  this  lime.  The  spreader 
pushed  this  dirt  to  the  narrow  1111,  where  it  was  used  to 
strengthen  the  embankment.  The  average  distance  that  the 
dirt  was  carried  was  35U  ft.  and  the  time  required  per  round 
trip  about  3 ',4  minutes,  including  the  operating  of  the  ditch- 
ing wing  and  the  stoppin;;  anil  reversing  of  the  ditching  train. 
The  cross  section  of  (hij  ditch  was  15  tt.  in  width  from  the 
center  line  of  the  track.  The  depth  was  2S  in.  below  track 
level,  and  the  slope  of  the  ditch  was  \\^  to  1,  ballast  shoul- 
der 28  in.,  berm  S  ft.  1  in.  and  the  width  of  the  bottom  of 
the    ■■•'>■  ■  (lie  day's  opeia- 


^ppear.tnce    of    Track    Before    Being    Dressed    by    Jordan    Spreader 
with    Ditching   Attachment. 

w  combination.  On  Aug.  25,  the  machine  was  put  in  op- 
:Htion  in  a  deep  cut  a  little  below  Bureau  Junction.  III., 
where  a  clean  ditch  was  scraped  through  about  500  ft.  of 
wet  cut  which  had  constantly  presented  difficulties  in  drain- 
age from  the  fact  that  several  springs  empty  into  it.  This 
h>'avy  muck  was  easily  pushed  ahead  by  the  machine.  leav- 

1;  a  clean-cut  ditch  behind,  at  the  rate  of  about  five  mile.« 

r  hour. 

h^irther  on  the  machine  was  used  for  trimming  the  ballast 
and  shaping  the  bank  along  a  stretch  of  track.  This  was 
done  for  a  distance  of  3  miles  at  a  speed  of  about  10  miles 


Ditching    Attachment    Pushing    Dirt    In    Ditch    Cleaning    Operation. 

lions  was  the  ballast  fouled  to  the  least  extent.  In  operat- 
ing several  immovable  obstacles,  like  huge  boulders,  were 
encountered,  but  the  spreader  proved  flexible  enough  to 
clear  these.  The  completed  ditch  was  clean,  of  even  cross 
section  and  depth. 

The  cost  of  the  operation  in  the  deep  ditch,  as  estimated 
on  the  ground,  was  approximately  7  ct.  per  cubic  yard. 

Only  an  operator  for  the  ditcher  and  the  train  crew  were 
necessary,  there  being  no  need  of  teams  or  any  hand  shov. 
elins  or  other  kinds  of  finishing  work. 


Same  Track  After  Being  Dressed. 

per  hour.     The   machine   left   both   bank  and   ballast   In   ex- 
cellent condition  and   entirely  free  from   weeds. 

The  main  operation  of  the  day  was  in  a  deep  cut  adjoin- 
ing a  narrow  fill  near  Henry,  III.,  where  700  ft.  of  ditch  were 
scraped  in  about  3%  hours.  The  average  amount  of  dirt 
removed  per  lineal  foot  was  about  a  cubic  yard,  so  that  700 


Moving  a    Steam   Shovel    .Xcross^^Country 
with  Motor  Truck 

A  steam  shovel  needed  for  heavy  grading  on  a  road  job 
in  St.  Mary's  County,  Maryland,  has  recently  moved  over 
country  roads  a  distance  of  29  miles  in  less  than  2  days.  How 
this  was  accomplished  is  told  by  Mr.  Daniel  J.  Hauer  in  a 
recent  issue  of  Successful  Methods. 

To  carry  the  shovel  under  its  own  power  meant  from  3  to 
5  days'  time  with  considerable  cost.  One  man  offered  to 
deliver  it  to  its  destination  with  a  tractor  for  $300.  The  con- 
tractor decided  to  use  another  method.  Ha  hired  a  5-ton 
truck.  The  steering  gear  was  taken  off  and  the  shovel  and 
the  rear  axle  of  the  truck  were  connected  by  means  of  two 
short  link  •'Vi-in.  chains,  one  fastened  on  each  side.  A  space 
of  about  5  ft.  was  left  between  the  bodies  of  the  two  ma- 
chines. The  boom  was  swung  to  the  center  and  the  dipper 
dropped  into  the  bottom  of  the  truck  body.  Steam  wa.s  kept 
up  on  the  shovel  to  assist  the  truck  in  going  up  hills. 

The  shovel  engineer  wont  ahead  of  the  truck  in  a  pilot  car, 
coming  back  to  run  the  shovel  up  the  hills.  The  first  day's 
run  was  mostly  over  bituminous  macadam  roads  and  the 
second  day  was  over  gravel  and  dirt  roads.  The  start  was 
made  at  9:30  o'clock  in  the  morning  and  by  8  o'clock  that 
evening  the  shovel  had  covered  1.S  miles.  The  next  day  the 
shovel  was  under  way  at  7:30  o'clock  and  made  the  remain- 
ing 11  miles  by  3  o'clock  that  afternoon.  By  nightfall  it 
was  placed  and  ready  to  dig  dirt. 

The  entire  cost.  Including  hire  of  truck.  Its  return  to  Its 
own->rs  and  the  wage  of  engineer  and  one  other  man,  wan 
Ies.s  than  $100. 


(97) 


406 


Engiiieeiiufl  nud  Coutnutnig  for  October  20,  1920. 


Railroad  Rates  and  Efficiency 

The  following  is  iiuoteii  from  ;i  staleiufiil  by  Mr.  How- 
ard Elliott,  ihairman  of  the  Northern  Pacific  Railway  Co.. 
in  the  Stone  and  Webster  Journal: 

The  great  essentials  of  the  tran?portation  machine  should 
be  put  in  complete  repair  and  increased  in  capacity  and  num- 
ber before  money,  men  and  material  arc  used  for  non-es- 
sentials that  are  desirable,  but  can  wait.  Trackage,  termi- 
nals, motive  power,  cars,  both  freight  and  passenger,  facili- 
ties for  caring  for  equipment,  and  suitable  working  condi- 
tions for  employes  are  behind  the  necessities  of  the  country 
today,  and  we  must  prepare  now  for  the  next  uplift  in  busi- 
ness. 

It  is  to  be  hoped,  therefore,  that  prosperous,  progressive 
and  ambitious  communities  will  not  assume  that  the  rate 
decision  of  the  Interstate  Commerce  Commission  furnishes 
urlimited  money  for  things  like  elaborate  passenger  sta- 
tions, grade  separations  and  other  non-essentials,  and  that 
they  will  not  make  insistent  demands  that  such  projects 
be  undertaken  at  once.  Every  dollar  that  the  railroads 
can  save  under  the  new  rates  and  under  the  new  wages  will 
be  needed  to  make  payments  for  interest,  taxes  and  reason- 
able dividends,  so  as  to  sustain  their  credit,  and  to  do  the 
essential  work  above  outlined,  so  that  the  commerce  of  the 
countr>-  can  be  moved  satisfactorily.  Desirable  but  non- 
es.sential  work  should,  in  the  interest  of  the  country  as  a 
whole,  be  postponed  until  we  know  more  about  the  results 
to   be   obtained    under    the    new    conditions. 

The  law  and  the  Commission  both  say  that  operation  must 
be  honest,  efficient  and  economical.  This,  however,  can 
only  be  accomplished  by  having  individual  consumers  and 
producers  of  transportation  honest,  efficient  and  economical. 
As  citizens.  It  is  to  be  hoped  that  all  railroad  users  and 
workers  will  carry  out  the  spirit  and  the  letter  of  the  law. 
and  will  help  the  country  by  working  hard  faithfully,  by 
conserving  transportation,  by  eliminating  waste,  and  by  co- 
operation to  make  the  railroad  system  adequate  under  the 
new  law  and  the  new  conditions. 

Suppose  that  the  2.00n.000  men  in  the  railroad  service, 
from  the  water  boy  on  the  extra  gang  to  the  highest  execu- 
tive, could  save  5  ct.  a  day.  by  greater  and  more  intelligent 
effort,  by  greater  care  of  plant,  materials  and  fuel,  by  the 
elimination  of  waste,  and  the  adoption  of  improved  methods, 
the  total  saving  would  be  $30,000,000  for  a  300-work-day 
ye.nr.  This  is  enough  to  buy  400  heavy  locomotives,  or  10,- 
000  freight  cars.  Suppose  only  an  average  of  1  hour  a  day 
could  be  saved  by  shippers  in  loading  and  unloading  the 
2.4011,000  freight  cars;  this  time  for  a  .■$00- work-day  year 
would  be  720.000.00n  car  hours,  or  .30,000.000  car  days,  or  100,; 
000  cars  per  year  added  to  the  available  supply  of  the  coun- 
try without  the  investment  of  new  capital. 

News    Letter 

ST.    LOUIS    ITEMS. 
By  A.  B.  Koenlg. 
Blvlh"  Rroo    hnvr-  mnvcd  their  team  outfit  on  to  an  Illinois  Cen- 
tral R.  R    ' '  '■     ■    tip.  III. 

J.   u  .'■  '■'h  hl8  work  at  L.a  Plata.  Mo.,  this  week. 

Want"  1  for  a  lO-toam  scraper  outfit. 

T:  j't    M.uif  road  work  on  the  Stale  Highway  leading 

out  r  has  heen  .Twarded   to  William  Stoeker  of  \Veli«ter 

fjr''  'ir,,.,.  hid  of  $16,700  was  the  onlv  one  received.     This 

•'■■   enBlnecr's   estimate.      The   work   will    include 

famous   Pennyroyal    Hill   at   which    point    the 

I, 

•'  ^ft    for   a   iob   for   their   10  team 

III.,   on    the   Chicago   &    N'orth- 

.     ..I'l   w.  r..  let  In  Granite  City,  III.,   for  the 

munity   HIch    School.      The    ronstruction    work 

R    P    HIjrt'ins  Conslnirtion   &   Supply  Co..   of 

:si    wns    S.'il.ono    less    than    the    next 

'\\x\it    enntrart    was    let    to    Perdner 

.r,v.  Granite  City.  III.,  for  SGS.OOO.  the 

l.oyd    PliimbinK  .-ind    Meatlng  Company. 

.'ind    the  eh-etrieal   contract  to   the   New- 

'  St.  I»uls  for  $11,180. 

Thr.a.  ■■      ■:   im.  Towa.   has  some  bridge  filling  to 

miblet  on  'iwestem   R    R.   in   Iowa. 

J.    W.  ic    "^o     of    Kansas    City.    Mo.,    were 

low  hidd.r^   ■  ■  int'   to  he   constructed   by 

the  M..  K.  *  T  I   Molierly.  Mo. 

T.   I    Prif  fv  I  lumbiiH.  O..  and  Is  moving 

;irl   t.   irn  ..uiii:    ini'.  St.  Louis.     Wants  to  nlaoe 

in    this    neighborhood.      Address   him    care    of 

,       .•  V.  St.  IxiulM.  Mo. 

P.   J.    Il.'.nnan    Co..   St.   Ix>uls.    Mo.    Is   going   to   build    five   miles 

of  ;in<>  In  to  a  clay  bank  near  Jonesburg,  Mo.,  for  the  Walsh  Fire 

r-l,iv  r„. 

■  ■     n    In    want    of   lab<-,r   or   work    for    their   outfits 
•     Koenlg   Ijibor   Agency.    f,12    Walnut    .St..    St. 
;  iware   St..    Kansas   City,    Mo.,   or    1020    Douglas 
St..  Oin«ha.  Neb. 


Personals 


H.  Lee  Wilson  has  been  appointed  city  engineer  of  Johns- 
town. P.I.  ^ 

W.  C.  Allen  iias  been  appointed  assistant  v.aluatlon  engineer 
of  the  Fori  Vsorth  &  Denver  City  Ry.  and  the  Wichita  \'allev 
It.v..  with  headquarters  at  Fort  Worth.  Tex. 

W.  S.  Higglns  has  been  apiiointed  division  engineer  of  the 
Galveston.  I  I:ir:isliurg  &  San  .\ntonii>  Divi-son  of  the  Southern 
Pacific   R.\..    with   headquarters  at   Victoria,   Tex. 

H.  M.  Trippa  has  resigned  from  the  engineering  department  of 
the  TTiscon.-sin  Railroad  Commission  to  accept  a  commission  as 
niaj  )r  in  an  en.gineer  regiment  of  the  I".  S.  Army. 

Georye  H.  Lautz  of  the  f.  S.  forest  offlce.  District  Xo.  1.  in 
Mis.ioula.  Mont.,  has  been  appointed  assistant  engineer  of  the 
I'orest   sirviee   with   headquarters    in   Washington.    D.   C. 

George  W.  Gillette,  superintendent  of  railways  of  the  Tide  Water 
Pow?r  Co..  Wilminorton.  N.  C.  has  been  commissioned  in  the  en- 
gineer corps  of  the  regular  United  States  Army  with  rank  of 
c.iptain. 

W.  H.  Lord  has  resigned  as  chief  engineer  of  the  .lacksonville 
(FU.)  Terminal  Co.  to  assume  an  offlce  in  the  department  of  rail- 
way valuation  of  the  Interstate  Commerce  Commission,  witli  his 
he:ul'iuarler«  in  Chattfinooga.  Tenn. 

Colonel  Henry  C.  Newcomer  has  been  appointed  division  en- 
.r,'in.-er  of  the  United  States  engineering  department,  with  head- 
quarters in  New  Orhans,  to  relieve  Colonel  Herbert  DeaUyne. 
ordered  to  rtpoi't  to  San  Francisco  for  duty. 

J.  C.  Stevens  and  R.  E.  Koon  have  organized  the  firm  of  Stevens 
«v  Kocn.  consulting  engineers,  with  ofTlces  in  the  Sjialding  PIdg.. 
Portland.  Ore.  They  will  specialize  in  matters  pertaining  to 
municipal  improvements,  water  sui)ply.  sewerage,  irrigation,  hydro- 
electric power,  .appraisals  and  valuation. 

Sidney  W.  Cooper  has  accented  a  position  as  assistant  di- 
vision engineer,  4th  Division.  Alabama  Highway  Department.  Since 
the  olose  of  the  war  Mr.  Cooper  has  been  connected  with  the  New 
.lersey  Stale  Highway  Department.  During  the  war  lie  was  with 
the  Construttion  l.iivlsion  of  the  Army.  Refore  that  he  had  been. 
for  a  number  of  years,  a  diainage  engineer  in  the  I'nited  States 
Department  of  Agriculture  in  (;h.arge  of  work  throuErhout  some  of 
the  southwestern  states.  The  -Ith  Division  of  the  Alab.ama  High- 
way Department  covers  about  one-fourth  of  the  state  extending 
west  and  south  from  the  center  of  the  state.  Division  headquartei-s 
are  located  at  Selma.  Ala. 

Louis  V.  Bean  has  been  appointed -chief  engineer  of  the  Georgia. 
Florida  &  Alabama  R.  R.,  with  headqi'arters  at  Rainhridge.  Ga. 
Mr.  Bean  entered  railroad  service  in  1007  as  rodman  in  the  fjfTlee 
of  the  di\'Ision  en-:rlneer  and  roa,!  ma?:t'>r  of  the  Cincinnati.  New 
Orleans  &  Texas  Pacific  Ry.  In  May.  1!>09.  he  came  to  the  Central 
of  Georgia  as  draughtsman  In  the  ofiice  of  the  chief  engineer  at 
.Savannah.  He  was  appointed  resident  engineer  in  February.  1910. 
and  a-^sistant  engineer  in  1911.  remaining  meantime  at  Savannah. 
He  resigned  on  Nov.  1.  1911.  to  become  second  assistant  engineer 
to  the  engiiicer  of  roadway  of  the  Atlantic  Coast  I^ine.  with  head- 
quarters at  Savannah.  In  1915  he  was  nromoted  to  first  assistant 
en'-'inecr.  He  .served  with  the  building  division  of  the  eonstnietion 
division  of  the  United  States  Army  from  .Tuly.  191S,  to  .luly.  1920. 

Col.  James  A.  McCrea.  for  the  past  two  years  vice  oresident  of 
the  Bankers'  Trust  Co.,  New  York,  has  lx>en  appointed  vice  presi- 
dent of  the  Central  region  of  the  Pennsylvania  R.  R.  Col.  MeCrea 
is  ,a  son  of  the  late  lames  McCrc.a.  president  of  the  Pennsylvania 
R.  R.  He  entered  the  service  of  the  Pennsylvania  in  ISOn  as  rod- 
man.  A  yf^ar  later  he  was  transferred  to  the  maintenance-of-w.ay 
department  of  the  Cleveland  and  Pittsburgh  division,  and  in  May. 
1S97.  was  transferred  to  the  lines  east,  on  the  Philadelphia  di- 
vision. In  May.  1?9R.  he  became  as'^istant  engineer  of  mainte- 
nanee  of  \vays.  In  .Tune,  1901.  Col.  McCrea  was  returned  to  the 
western  lines  and  T>romoted  to  sunerintendent  of  the  Cincinnati 
division,  where  he  remained  until  1900.  In  .January  of  that  year 
he  was  transferred  to  the  T.<ong  Island  Ttallroad  .as  general  su- 
perintendent and  In  November.  1911.  became  general  manager 
occupying  the  latter  position  when  he  went  to  France  with  Gen- 
eral Atterbiiry  in  1917, 

T.  w.  Norcross  has  been  appointed  as  chief  engineer  of  the 
U.  S.  Forest  Service,  succeeding  O.  C.  Merrill,  who  resigned  a 
short  time  ago  to  become  executive  secretary  of  the  Federal  Power 
Commission.  Mr.  Norcross  is  a  native  of  Medford,  Mass  .  and  a 
graduate  of  Tufts  College,  from  which  institution  he  received  In 
1901  the  degree  of  Bachelor  of  Science.  After  his  graduation  from 
college  he  had  several  years  of  general  engineering  experience, 
particularly  in  hydnaulics  and  construction  work.  He  w,as  also 
employed  by  the  Geological  Survey  on  hydrograi^hic  work,  and 
in  October.  1910.  entered  the  Forest  Service  as  district  ent-'ineer 
of  the  Rocky  Mountain  and  Southwestern  Districts,  wllh  henfl- 
nu,arter3  at  Denver,  by  transfer  from  the  Geological  .Sur\'ey.  While 
dlstrlet  engineer.  Mr.  Norcross  was  in  charge  of  the  waterpower  and 
irrlgitlon  studies  made  by  the  Forest  Service,  as  wi-ll  as  otlT'r 
general  engineering  work  in  the  two  Forest  Service  districts.  In 
June.  1913.  he  was  transferred  to  the  Washington  office  to  take  the 
position  of  assistant  chl"f  engineer,  .and  since  19ir>  has  di'voted 
his  attention  almost  entirely  to  the  supervison  of  Xatimnl  T''nre«t 
roads  constructed  with  the  appropriations  mad"  under  the  10  ner 
cent  fund  Federal  .Md  Road  Act,  and  the  Post  Office  .\ppropriation 
Act  of  1919. 


/ 


Industrial  Notes 

The  American  Engineering  Co.,  I'hiladtlpliia.  Pa..  hRP  opcnrd  a 
n'^w  ofllri'  in  r-infinnati.  for  tin-  nurposc  of  pxtondiiif  Taylor 
stoker  rep? f  sentatlon  and  .'■service.  M.  M.  Masson  is  in  chnrj^c  of 
this  ofFiOr-  at  207  Neave  BIdg 

R.  A.  Bull,  of  Pittsburp^h.  has  bocn  appointed  consnltini?  motal- 
Inryist  fr»r  a  nunibcr  of  prominent  sto'-l  foiindrics  ^ironpr-t]  for  the 
purpose  of  developing  ;ind  perfertinq-  hifiher  standards  in  the 
production  of  stoel  ca^'tlnKs.  Mr.  Rull  will  devote  his  entire  time 
to  preliminary  researeli  work  immediately  and  has  n*sipned  hiR 
no^ltion  as  vice  president  of  the  nruiuesne'  Steel  Foundry  Co.  The 
members  of  the  proiip  Ineludr:  Kleetrlr  Steel  no..  Chieaco.  III.: 
Port  Pitt  Steel  Castlrirs  Co..  ATcKeesport.  Pa.:  Isaac  G.  Johnson 
Co.,  Snuytor  Duyvel.  N".  Y.:  Lebanon  Strel  Foundry  Co.,  l>ebanon. 
Pa.;  Michicnn  Steel  Castlnirs  Co..  Detroit.  Mich.;  Slvyer  Steel 
Ca3tlng3  Co..    Milwaukee,   Wis. 
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ct    L'lt'unlne 
<<1>    .MunU-lpul   Mlacetlanles 
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Ortlce    SVBtem 

d')    Eki'lrlc 
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(a)  Buildings 

(b)  Bridges 

<c)   Harbor   Structures 
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If)    Managoment     and     Offlce 
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Should  the  State  of  Texas  Engage  in 
Portland  Cement  Manufacture? 

When  an  engineer  undertakes  to  estimate  the  cost  of  pro- 
ducing a  manufactured  article,  he  should  take  special  care 
to  ascertain  the  annual  output  factor,  or  the  average  out- 
put rated  as  a  percentage  of  the  annual  capacity  of  the  plant. 
We  have  before  us  an  estimate  of  the  cost  of  manufacturing 
Portland  cement  in  which  the  estimator  has  assumed  that 
the  output  factor  would  be  100  per  cent.  As  a  matter  of 
fact  the  biggest  year's  output  of  American  Portland  cement 
mills  was  less  than  75  per  cent  of  the  total  capacity  of  the 
mills;  and  the  average  output  factor  over  a  period  of  six 
years  was  about  66  per  cent. 

The  total   capacity   of   the   Portland   cement  mills   of   this 
country   is   variously   estimated   at   12.5,000,000   to   140,000,000 
bbl  per  year.     The  output  by  calendar  years  has  been: 
Tear.  Bbls. 

19U     89.050.000 

1915     86.710.000 

1916     92,360,000 

191"      93.450,000 

1918     71.610.000 

1919     80.490.000 

Averag-e  for  6  years   ■> 85,600,000 

This  annual  average  of  85,600,000  bbl.  is  66  per  cent  of 
130,000,000.  which  is  a  conservative  estimate  of  the  capacity. 

In  a  paper  read  before  the  Texas  Road  Builders'  Associa- 
tion last  June.  Prof.  J.  C.  Nagle.  Dean  of  the  School  of  Engl- 

f^ring  of  the  Agricultural  and  Mechanical  College  of  Texas 
ive  the  following  estimate  of  the  cost  of  a  cement  mill  of 
1.000  bbl.  daily  capacity: 

niilldlns3    J165.000 

Machinery  and   power  plant    300.000 

Quarrv    eculrment    35.000 

Industrial  tracks    15.000 


Total    J515.000 

Intere.-st  at  6%.  assuminB  12  months  for  construction   i  15.450 

Organization   expense,   assumed  .at   5%    25,750 

Contingencies,  assumed  at   lOcj    51,500 

Total   overheads    t  92,700 


Prof,  Nagle  estimated  the  annual  fixed  charges  and  operat- 
ing expenses  as  follows: 

Interest  at  6%  on  $607.700.00 i  36,462 

Depreciation  at   5%   on   $515,000.00    25,760 

Lalior  and   superintendence    100,000 

Fuel  oil  ( 100,000  bbl.  at  $3.50)    350.000 

PDv.-er  (1  hp.  per  bbl.,  or  1,5  ct.  per  Kw.  hour)    81.000 

Repair  pai  ts  and  general  supplies   45,000 


Total  construction  cost   $607,700 


Total  e.<itlmated  annual  operation  cost   $638,212 

Prof.  Nagle  then  assumed  an  output  of  300,000  bbl.  per 
annum,  which  is  equivalent  to  a  full  100  per  cent  capacity 
output  every  working  day  in  the  year.  This  would  result 
In  a  cost  of  $2.13  per  barrel.  He  estimates  that  the  average 
mill  price  Is  34  to  45  ct.  per  barrel  in  excess  of  this  esti- 
mated cost  of  $2.1.'!.  But  let  us  see  what  the  estimated  cost 
would  be  were  the  output  factor  66  per  cent,  or  in  this  case 
about  200,000  bbl.  per  annum  instead  of  300,000.  His  Interest 
and  depreciation  charges  then  would  be  31  ct.  per  barrel  In- 
stead of  21  ct.  Fully  40  per  cent  of  the  wage  and  salary 
expense  would  remain  unaffected  by  changes  in  the  output 
factor,  so  that  it  would  cost  7  ct.  more  per  barrel  for  wages 
and  salaries  under  a  66  per  cent  output  factor  than  under 
the  100  per  cent  output  factor  assumed  by  Prof.  Nagle. 
Hence  even  under  a  high  output  factor  of  66  per  cent  there 
would  be  a  cost  of  fully  17  ct.  per  barrel  higher  than  that 
estimated  by   Prof.   Nagle. 

Prof.  Nagle  tacitly  assumes  his  estimate  of  cost  of  pro- 
duction of  cement  to  be  complete,  for  he  goes  on  to  esti- 
mate that  the  state  of  Texas  could  save  at  least  $102,000  a 
year  over  the  lowest  existing  marl<et  prices  were  it  to  own 
and  operate  such  a  plant.  We  fall,  however,  to  find  any 
Items  to  cover  insurance,  taxes,  lighting,  miscellaneous  ofBce 
and  general  expense.  A  state  owned  plant  would  not  pay 
taxes,  but  by  as  much  as  It  did  not  do  so  it  would  throw 
the  tax  burden  upon  other  property  and  thus  upon  the  public. 

We  note  that  electric  power  is  estimated  at  1.5  ct.  per 
kw.  hour,  which  is  too  low.  It  is  true  that  such  a  rate  for 
high  load  factor  service  is  still  to  be  had  in  Texas,  but  pub- 
lic utility  power  companies  are  struggling  to  secure  rates 
that  will  be  remunerative,  and  with  $3.50  oil  no  such  com- 
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pany  can  live  when  the  power  rate  is  1.5  ct.  per  kw.  hour 
even  for  high  load  factors.  Assuming  2S0  kw.  hours  at  the 
bus-bar  per  barrel  of  oil,  the  cost  of  oil  alone  is  1.52  ct.  per 
kw.  hour  without  allowing  for  losses  in  transmission  and 
transformation. 

It  is  not  our  purpose  to  analyze  in  detail  Prof  Nagle's  es- 
timate, but  rather  to  point  out  the  error  in  using  an  output 
factor  of  100  per  cent.  This  sort  of  error  is  still  very  com- 
mon among  engineers.  There  are,  for  example,  numberless 
printed  estimates  of  the  cost  of  generating  power  in  which 
the  estimator  has  not  only  assumed  an  excessively  high  load 
factor,  but  has  failed  entirely  to  allow  for  the  standby  or 
emergency  equipment  needed  to  give  continuity  of  service 
during  peak  load   hours. 

We  have  made  no  reference  to  the  well-known  fact  that 
publicly  owned  plants  are  rarely  operated  with  as  high  a 
degree  of  economy  as  are  privately  owned  plants.  Taking 
this  into  consideration,  it  is  apparent  that  the  state  of  Texas 
has  nothing  to  gain  by  engaging  in  the  production  of  ce- 
ment, even  though,  as  Prof.  Nagle  estimates,  1,000.000 
bbl.  will  be  annually  used  in  road  construction.  Prof.  Nagle 
says  at  the  close  of  his  paper: 

The  principal  eOfcct  of  a  state  owned  plant  would,  however.  lie 
in  it.s  wholesome  tendtncy  to  stabilize  market  prices  and  reduce 
Muctuations  which,  when  excessive,  are  hurtful  to  both  producer 
and  consumer. 

I  leave  it  to  each  of  you  to  decide  whether  or  not,  in  your 
opinion,  the  state  should  own  and  operate  a  cement  plant  of  its 
own  and  hope  that  what  has  been  said  may  aid  you  in  reaching  a 
conclusion. 

State-owned  cement  plants,  if  built  to  regulate  prices, 
would  probably  result  in  the  extermination  of  privately 
owned  plants,  and  thereafter  the  cost  of  cement,  would  be 
"regulated"  by  politicians  and  their  appointees. 


Why  Taxes  for  Public  Works 
Should  be  Increased 

If  there  is  to  be  no  decrease  in  the  volume  of  public  works 
construction  there  must  be  an  increase  in  taxes.  A  dollar 
today  will  buy  less  than  half  a  dollar  would  buy  six  years  ago, 
yet  taxes  have  not  risen  proportionately.  The  consequence 
is  that  although  the  annual  appropriations  for  public  works 
are  as  large  as  during  prewar  years,  they  are  relatively 
small  in  buying  power.  Taxpayers  have  been  hoping  against 
hope  that  construction  costs  would  recede  to  the  prewar  level. 
Political  office  holders  have  encouraged  this  hope.  But  it 
must  now  be  growing  apparent  to  all  that  the  hope  is  vain. 

The  peak  of  wholesale  commodity  prices  was  reached  in 
May  when  the  index  price  was  272,  as  compared  with  100  for 
the  year  1913.  Since  May  there  has  been  a  steady  and  rapid 
recession  of  wholesale  prices,  the  index  for  September  being 
242,  or  11  per  cent  below  the  May  peak.  Those  who  have 
not  closely  followed  this  change  in  the  price  level  will  be 
surprised  at  the  relatively  small  decrease  in  the  past  four 
months.  At  the  present  rate  of  decrease — rapid  though  it 
is — four  more  months  will  elapse  before  the  index  price  is 
down  to  214,  or  the  average  for  the  year  1919.  It  is  not  un- 
likely that  a  year  hence  the  index  price  will  have  fallen  to 
17.^,  but  thereafter  it  will  decrease  very  slowly,  for  reasons 
that  have  been  given  in  previous  articles,  the  chief  of  which 
is  that  our  per  capita  currency  is  66  per  cent  greater  than  it 
was  in  1913. 

Construction  material  prices  will  probably  follow  the  his- 
tory of  such  prices  in  1865  to  1873,  and  remain  far  above  the 
level  of  the  prices  of  other  commodities.  In  those  eight 
years  (1865-1.S73),  the  price  of  building  materials  fell  only  8 
per  cent,  whereas  the  average  price  of  all  commodities  fell 
.35  per  cent.  There  is  little  likelihood  that  hourly  wages  in 
the  construction  field  will  decrease,  but  the  efficiency  of  the 
workers  will  increase.  In  fact,  it  has  already  increased  in 
many  localities. 

Civil  engineers  should  begin  active  campaigns  to  convince 
the  public  not  only  that  nothing  will  be  gained  by  curtailing 
construction,  but  that  taxes  for  public  improvements  should 
be  increased.  Assessed  values  should  be  raised  50  to  100 
per  cent,  say  an  average  of  70  per  cent,  to  correspond  with 
the  increase  in  per  capita  currency  and  therefore  with  the 
new  plateau  of  prices. 


Cost  of  Accident  Prevention  in  Building 
Construction 

The  total  cost  of  safeguarding  170  workmen,  engaged  in 
the  erection  of  the  Balfour  Building  at  San  Francisco,  for 
a  period  of  12  months,  was  .f!),700  or  $57.05  per  man,  accord- 
ing to  an  article  in  the  California  Safety  News  by  .1.  J. 
Rosedale,  Construction  Engineer  of  the  California  Industrial 
Accident  Commission.  The  building  is  a  15-story  structure. 
Early  in  November,  1919,  wrecking  of  the  old  building  and 
clearing  of  the  site  for  the  new  building  started,  and  on 
Feb  9,  1920,  the  steel  erection  was  started.  The  building 
was  70  per  cent  completed  on  .luly  15,  1920,  and  was  ex- 
pected to  be  ready  for  occupancy  by  Nov.  1.  Up  to  .luly  15, 
1920,  there  were  only  eight  slight  injuries  on  this  building, 
and  a  total  of  $725  was  paid  out  for  compensation.  The 
itemized  cost  of  safeguarding  the  workers  on  the  building  has 
been: 

ri:inl!lnK    Ooors    '•'•?2|| 

liiKirding    niachinerj'    |00 

Oiiarding  atairwa.vs    ••••  ^00 

Two  towers  includins  cages  and  landings   ,SS 

Guardinp  two  elevator  shafts  300 

250  f*    of  siifety  "uspondod  scaffold 3,200 

Outriegers'  .'•caffold  to  protect  workmen  and  the  public  /rom 

falling  materials    •*■ 350 


What  Is  the  Economic  Significance 
of  "Output  Factors?" 

Electrical  engineers  have  long  been  accustomed  to  esti- 
mate "load  factors"  in  determining  the  cost  of  electric  cur- 
rent, but  civil  engineers  have  less  frequently  used  factors 
of  tills  sort.  The  consequence  is  that  civil  engineers  fre- 
quently estimate  unit  costs  of  products  on  the  basis  of  con- 
tinuous operation  of  machines  at  full  capacity.  Even  where 
such  an  extreme  error  is  not  made,  there  is  a  tendency  to 
use  an  output  factor  far  in  excess  of  a  normal  average. 

An  annual  output  factor  is  the  ratio  of  an  actual  annual 
output  to  an  annual  capacity  output.  Usually  the  annual 
capacity  output  is  based  on  300  working  days,  Sundays  and 
holidays  being  excluded.  Whether  a  one,  two  or  three- 
shift  day  is  used  depends  on  the  character  of  the  work. 
Standby  machines,  to  be  used  in  case  of  breakdowns,  etc., 
should  not  be  included  in  estimating  the  commercial  capacity 
of  a  plant  where  output  factors  are  to  be  determined. 

We  do  not  know  what  the  rated  capacity  of  pig-iron  fur- 
naces in  America  is,  but  under  favorable  conditions  those 
furnaces  have  turned  out  nearly  4,000.000  tons  in  a  month, 
so  that  the  commercial  (not  the  rated)  capacity  is  nearly 
4S, 000,000  tons  annually.  For  the  year  ending  June  ^30,  1920, 
the  actual  output  was  33,170,000,  or  about  70  per  cent  of  the 
commercial  capacity,  which  was  a  good  year.  In  another 
editorial  we  show  that  the  output  factor  of  the  Portland 
cement  mills  has  averaged  about  66  per  cent  for  the  past 
six  years,  never  rising  above  72  per  cent  in  the  best  year. 
In  that  editorial  we  pointed  out  an  error  made  by  an  engi- 
neer estimating  the  cost  of  Portland  cement,  because  of  his 
use  of  a  100  per  cent  output  factor. 

Having  determined  an  average  "annual  output  factor  for  a 
term  of  years,  the  next  step  is  to  estimate  what  annual  costs 
are  independent  of  output  factor  variations.  That  is  the  fixed 
costs.  Unless  the  plant  is  closed  down  completely  and  all 
the  employes  discharged,  there  is  usually  a  large  percentage 
of  the  pay  roll  that  remains  unaffected  by  the  output  factor. 
While  repairs  usually  decrease  to  some  extent  as  output  de- 
creases, the  depreciation  annuity  usually  decreases  inappre- 
ciably. Taxes  and  fire  insurance  usually  remain  unchanged, 
and,  of  course,  interest  on  the  investment  runs  on  regardless 
of  output.  I 

In  operating  a  power  plant  the  thermal  efficiency  of  the 
boilers  and  engines  decreases  as  the  load  factor  decreases. 
Tills  is  frequently  forgotten  in  calculating  the  economic  effect 
of  operating  a  plant  at  less  than  full  capacity.  Even  where 
the  power  is  purchased,  higher  rates  are  usually  paid  under 
lower  load  factors. 

The  larger  the  plant  investment,  proportionate  to  the  total 
annual  cost,  the  more  important  is  the  element  of 
fixed  costs,  and  the  more  careful  must  the  engineer  he  in 
estimating  the  output  factor.  An  error  of  a  few  per  cent  in 
the  output  factor  may  change  the  unit  cost  sufficiently  to 
vitiate  all  the  inferences. 


J 
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Wood  As  a  Structural  Material 

jsliortl.v  bifure  llie  war  oiif  of  our  leiuliiiK  bridge  t'ligineers 
made  the  statement  that,  in  view  of  the  enormous  consump- 
tion of  steel  and  the  multiplyiug  rate  at  which  it  was  pro- 
.^eding,  the  time  would  come  when  we  should  bo  threat- 
'-aed  with  a  shortage  of  this  material.  Among  the  compara- 
tively modern  constructions  which  have  made  a  heavy  in- 
road upon  our  supplies  of  iron  ore,  he  mentioned  the  tower- 
ing otfice,  hotel  and  apartment  buildings,  which,  before  the 
war,  were  being  built  by  the  thousand  throughout  the  coun- 
try. The  enormous  expansion  in  our  industries  has  created 
t  proportionate  demand  for  structural  steel;  and  although 
■  he  growing  use  of  concrete  has  served  to  lessen  the  demand. 
he  steel  re-enforcement  foots  up  a  heavy  annual  total.  Al- 
liough  the  building  trades  are  passing  through  a  period  of 
tagnation,  the  reduced  consumption  of  steel,  due  to  this,  is 
■mporary  and  it  will  be  more  than  counterbalanced  by  the 
tremendous  demand  that  will  ensue  when  normal  conditions 
return,  and  we  attempt  to  make  good  the  arrears  of  con- 
struction. 

As  for  the  railroads,  the  largest  part  of  the  billions  of 
iollars  which  will  be  required  as  a  consequence  of  the  nog- 
I'Ct  of  the  past  half  dozen  years  will  be  spent  upon  steel  in 
•  lie  shape  of  rails  and  steel  rolling  stock.  Moreover,  the 
-;reat  revival  in  our  merchant  marine,  which  we  all  hope 
\  ill  prove  to  be  permanent,  will  call  for  heavy  deliveries  of 
shapes  and  ship  plates — a  demand  which  before  the  war 
was  insignificant. 

All  of  which  suggests  the  wisdom  of  casting  our  eyes  about 
in  search  of  substitutes  for  steel,  which  can  compete  with 
it  in  cost  and  durability;  and  the  first  material  that  comes 
to  mind  is  the  wood  of  which  we  still  have  such  a  potential 
store  in  our  sadly  depleted  but  still  magnificent  forests. 

Leaving  out  of  consideration  the  extensive  use  of  wood  for 
home  building,  we  are  apt  to  forget  how  greatly  we  were 
indebted,  in  the  earlier  decades  of  our  industrial  progress, 
ro  our  timber  supplies  for  the  construction  of  our  factories, 
'lie  marvelous  post-war  extension  of  our  railroad  system, 
:ind  the  construction  of  the  famous  clipper  ships  of  our  mer- 
chant marine.  As  regards  the  construction  of  our  transcon- 
tinental railroads  with  their  many  ramifications,  it  is  no 
exaggeration  to  say  that,  had  it  not  been  for  the  superb 
Douglas  fir  of  the  West  and  the  long-leaf  yellow  pine  of  the 
South,  the  pioneer  railroads  of  the  last  century  could  never 
have  been  pushed  out  over  the  continent  at  the  amazing 
speed  and  for  the  very  low  cost  which  characterized  their 
construction. 

The  Howe  Truss  timber  bridge  and  timber  viaduct — with- 
out these  our  pioneer  railroad  builders  would  have  been 
helpless.  For  in  those  days,  steel  mills  were  few  and  steel 
was  costly;  whereas,  once  the  Mississippi  Valley  was 
rossed  the  engineer  found  himself  within  easy  reach  if  not 
m  the  very  midst  of  vast  forests  of  the  finest  structural 
timber  in  the  world.  All  that  was  necessary  for  the  cross- 
ing of  rivers  and  the  spanning  of  deep  ravines  was  to  erect 
1  sawmill  in  the  adjoining  or  nearby  forest,  and  send  east 
a  bill  of  steel,  consisting  of  screwbolts  for  his  timber  trestles 
and  round  bars  for  the  tension  members  of  his  Howe  Truss 
bridges,  together  with  some  simple  castings  for  the  footing 
of  the  compression  members. 

But  all  that  was  long,  long  ago:  whereas  our  object  is  to 
suggest  that  there  are  many  forms  of  construction  in  which 
we  might  turn  once  more  to  wood  and  get  excellent  results 
Kor  should  the  deplorable  outcome  of  our  recent  attempt  to 
build  a  fleet  of  wooden  ships  be  allowed  to  shut  the  door  upon 
wooden  shipbuilding.  Timber  that  was  standing  in  the  for- 
est one  month  was  framed  into  a  ship  the  next — and  ships 
that  were  built  of  green  wood  had  only  one  fate  in  store  for 
them. 

But  it  is  far  from  proved  that  there  is  no  place  for  the 
woooden  ship  on  the  high  sees.  Yacht  Designer  Nicholson, 
who  h^s  produced  a  staunch  and  tight  boat  in  "Shamrock," 
believes  that  the  multiply  system  can  be  used  on  ocean-go 
ing  ships,  and  that  by  sawing  the  timber  Into  planks  for 
"ply"  construction,  the  wood  can  be  so  rapidly  seasoned  as 
to  make  it  possible  to  reduce  the  time  between  the  felling 
of  the  timber  and  its  incorporation  in  the  hull  to  a  practi- 
cable limit. 

jVs  to  the  durability  of  timber,  there  are  county  wooden 
biidges  doing  good  service,  even  today,  that  must  have  seen 


a  giK>d  "three  score  years  and  u-n  '  of  service  in  the  open, 
and  there  are  timber  roofs  above  the  vaulted  masonry  roofs 
of  Kuropean  cathedrals  that  have  stood  untouched  and  per- 
fectly sound  for  centuries.— Editorial  in  Seiontiflc  American. 


Civil  Engineers  Would  Block 
Federation 

The  civil  engineers  have  submitted  the  question  of  join- 
ing the  Federation  of  American  Kngineering  Societies  to 
their  membership  by  letter  ballot,  .\ccompanyiug  the  bal- 
lot are  two  letters,  one  for  and  the  other  against  joining  the 
federation.  The  former  is  a  conservative,  sane  and  safe  dec- 
laration. In  the  latter  the  claim  is  made  that  because  the 
federation  is  not  perfected  the  new  body  can  never  function 
properly.  The  real  objection  of  the  A.  S.  C.  K..  however,  is 
to  be  found  in  this  statement :  "Should  the  society  join  the 
federation,  it  would,  in  the  estimation  of  the  public,  cease 
to  function  as  the  leading  engineering  organization,  as  It 
has  done  for  68  years."  The  reasoning  sounds  familiar.  We 
recall  when  the  Engineering  Societies  Building  was  erected 
and  the  Engineering  Foundation  formed  that  the  same  ob- 
jection was  raised.  The  civil  engineers  would  not  join  be- 
cause they  had  a  home  of  their  own  and  they  were  afraid 
of  losing  their  identity.  When  later  it  was  found  that  aloof- 
ness brought  isolation  they  applied  for  admission.  Who, 
then,  are  leaders?  Those  who  do  things,  those  who  build! 
Leadership  connotes  action,  not  reaction,  and  those  who 
would  aspire  to  it  must  be  constructive.  The  federation 
to  be  of  value  must  include  all  engineers  and  the  "civlls" 
must  do  their  part  to  make  it  an  effective  organization. — 
Editorial  in  Oct.  9  Electrical  World. 


How  to  Tell  Birch,  Beech,  and  Maple  Apart 

Birch,  beech,  and  maple  are  very  similar  in  appearance, 
and  have  approximately  the  same  weight.  Hence  it  is  com- 
paratively easy  to  mistake  one  of  them  for  another.  A 
method  which  anyone  can  use  to  distinguish  them  is  sug- 
gested by  the  U.  S.  Forest  Products  Laboratory.  The  method 
makes  use  of  the  relative  width  of  the  pores  and  medullary 
rays  in  the  three  woods. 

If  the  end  grain  of  birch,  beech,  or  maple  is  cut  smooth 
with  a  sharp  knife  and  examined  with  a  hand  lens,  the  pores 
will  be  seen  as  tiny  holes  distributed  fairly  evenly  over  the 
surface,  and  the  medullary  rays  will  appear  as  narrow  lines 
of  a  different  shade  running  at  right  angles  to  the  growth 
rings. 

in  beech  some  of  the  rays  are  very  distinct  even  without 
a  lens.  The  large  rays  are  fully  twice  as  wide  as  the  largest 
pores. 

In  maple  the  rays  are  less  distinct,  and  the  largest  are 
about  the  same   width  as  the  largest   pores. 

In  birch  the  rays  are  very  fine,  invisible  without  a  lens.  The 
pores  are  several  times  larger  than  the  rays,  usually  being 
visible  to  the  unaided  eye  as  minute  holes  on  the  end  grain 
and  as  fine  grooves  on  dressed  faces  of  the  board.  The  pores 
in  birch  are  considerably  larger  than  the  pores  in  beech  or 
maple. 

The  appearance  of  the  medullary  rays  on  a  "quartered" 
surface  is  also  distinctive.  Here  they  appear  in  beech  as 
distinct  "flakes,"  the  largest  being  between  1/16  and  ',4  in. 
in  height  when  measured  along  the  grain  of  the  wood.  In 
maple  they  are  considerably  smaller,  rarely  attaining  a 
height  of  1/16  in.  In  birch  they  are  comparatively  incon- 
spicuous. 


Progress  Report  on  Heat  Emission  from  Various  Surfaces. 
— A  second  report  of  progress  under  the  present  co-operative 
agreement  between  the  National  Warm-Air  Heating  and  Ven- 
tilating Association  and  the  University  of  Illinois  for"  an  in- 
vestigation of  warm-air  furnaces  and  furnace  heating  sys- 
tems, has  been  issued  by  the  Engineering  Experiment  Sta- 
tion of  the  I'niversity  of  Illinois  as  Bulletin  No.  117,  entitled, 
■'Emissivity  of  Heat  from  Various  Surfaces."  by  V.  S.  Day, 
Research  Assistant.  This  bulletin  deals  principally  with  an 
investigation  of  the  value  of  insulating  materials  commonly 
employed  in  warm-air  furnace  installations,  as  affecting  the 
economy  of  the  system.  Copies  of  Bulletin  No.  117  may  be 
had  without  charge  by  addressing  the  Engineering  Experi- 
ment Station,  Urbana,  111. 
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Another  Theory  as  to  How  the 
Pyramids  Were  Constructed 

To  the  Editor:  1  was  quite  interested  in  reading,  "A  new 
theory"  of  constructing  the  pyramids  in  the  issue  of  Aug. 
7  of  The  Literary  Digest,  an  excerpt  taken  from  Engineering 
and   Contracting.' 

To  my  mind  the  theory  set  forth  in  the  article  is  as  im- 
practicable as  building  ramps  of  sand;  but  granted  that  the 
steps  or  insets  were  cemented  as  soon  as  formed  it  would 
take  too  long  even  in  those  days  when  time  was  no  object 
for  the  cement  to  harden  sufficiently  to  have  such  heavy 
weights  hauled  over  it,  and  even  then  there  would  be  the 
probability  of  having  the  thinner  parts  cracked  or  crumbled, 
particularly  at  the  corners  requiring  that  entire  surface  be 
gone  over  and  patched  up.  1  do  not  believe  such  a  process 
was  in  keeping  with  the  other  work  of  the  builders.  Then, 
too,  the  area  for  working  to  advantage  would  be  contracted 
particularly  in  placing  the  outer  layers  of  stones,  especially 
at  the  corners. 

It  is  my  belief,  gained  as  a  boy  working  on  a  farm,  and 
as  a  carpenter,  with  the  knowledge  resulting  from  my  read- 
ing and  practice  as  an  architect,  that  the  blocks  of  stone 
were  raised  and  placed  in  position  by  the  very  simple  process 
of  using  the  lever  and  fulcrum,  and  u.-^ing  part  of  the  weight 
of  the  block  or  stone  to  help  lift  itself. 

As  to  the  statement  that  no  evidence  has  come  to  light  de- 
picting any  phase  in  the  construction  of  the  pyramids,  I 
would  ask  that  you  look  over  the  illustrations  showing  some 
of  the  methods  used  by  the  people  of  those  times,  and  you 
will  see  that  they  understood  perfectly  the  use  of  the  lever 
and  fulcrum. 

I  remember  one  picture  where  a  large  block  of  stone  was 
being  moved  on  skids  or  a  "stone  boat,"  hauled  by  ropes, 
and  In  the  rear  were  two  men  with  levers  used  as  "pinch 
bars,"  who  were  helping  the  thing  along  (a  common  sight  on 
the  farm).  If  they  could  use  the  lever  to  push  things  along 
on  the  level  they  no  doubt  could  and  did  use  it  to  lift  things 
also.  ' 

Did  you  ever  watch  a  farmer  and  "the  boy"  pry  a  ton  or 
two  of  stone  out  of  a  hole?  Possibly  they  had  a  "crow  bar," 
but  as  a  general  thing  the  lever  was  a  maple  sapling  cut 
from  the  nearby  woods,  and,  mind  you,  the  rock  was  rough 
with  rounded  sides  difficult  to  get  a  "bite"  on;  but  that  rock 
was  lifted  out  of  that  hole.  Neither  the  farmer  or  the  boy 
were  graduate  engineers,  but  they  understood  the  use  of  the 
lever  and  fulcrum  and  how  the  weight  of  the  stone  would 
help  lift  itself. 

By  examining  the  following  sketch  you  will  get  my  mean- 
ing:    "A,"  block  to  be  lifted;   "B,"  "C,"  "D,"  fulcrums;   "E," 
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lever;  "F,"  "G,"  parts  of  block  that  help  lift  itself.  When 
block  la  raised  to  limit  of  lever  on  fulcrums  "B"  "D"  raise 
fulcrum  "C"  to  block;  during  this  process  the  weight  "F" 
will  help  counter-balance  and  assist  In  raising  the  other  end. 
After  fulcrum  "C"  has  been  raised  apply  lever  at  the  other 
end  of  the  block  and  the  portion  "O"  will  help  counter-bal- 
ance, then  raise  fulcrum  "B"  and  repeat  the  process  and 
"see-saw"  the  block  as  high  as  necessary. 

The  lever  could  be  dispensed  with  on  the  longer  blocks 
and  the  men  could  act  as  "candle  stick"  as  we  kids  used  to 
when  we  played  see-saw,  1.  e.,  mass  their  weight  beyond  the 
center  of  gravity  and  get  some  fun  out  of  It.  In  the  case 
of  the  pyramids  each  step  or  Inspt  would  be  used  as  part  of 
the  blocking  by  pushing  the  stone  over  on  to  It,  thus  mini- 


mizing the  quantity  of  blocking  by  using  what  had  been  re- 
leased over  again. 

When  each  successive  level  was  reached  the  outer  edge 
of  the  stone  would  be  raised  and  the  stone  slid  into  place 
on  greased  skids  or  on  rollers.  This  method  would  leave 
the  corners  the  last  to  be  tilled,  thus  giving  two  sides  or 
ways  to  work  from,  making  the  most  accurate  fitting  pos- 
sible. 

Gangs  of  men  could  work  on  all  four  sides,  several  gangs 
on  a  side  following  up  each  successive  height  as  reached, 
thus  making  comparatively  rapid  progress.  If  you  could 
watch  the  process  described  or  try  it  yourself  you  would 
(perhaps)  be  surprised  at  the  ease  and  rapidity  with  which 
it  is  done. 

The  pyramids  built,  leaving  the  steps  or  insets  to  be 
filled  later,  formed  with  the  aid  of  very  little  blocking,  good 
platforms  to  finish  the  work  from.  Cement  or  polished 
stones  could  be  used  to  finish  the  sides  as  smooth  as  possi- 
ble without  going  over  the  entire  surface  patching  up  broken 
iuid  gouged  places  or  other  disfigurements.  The  wood  block- 
ing then  could  be  used  for  fire  wood  to  make  sacrifices  to 
the  gods,  "And  all  left  swept  and  broom  cleaned  at  comple- 
tion of  the  contract." 

1  presume  the  builders  thought  the  process  of  lifting  the 
stones  so  simple  that  it  wouldn't  "pay"  to  commemorate  it 
by  "sculping"  it  on  the  walls  of  the  inner  chambers.  I  do 
not  deny  but  that  the  building  of  the  pyramids  was  a  big 
"job,"  neither  do  I  feel  conceited  in  saying  that  if  I  could 
get  some  of  the  old  farmers  1  have  known  as  "bosses"  and 
one-1'ourth  of  the  men  tradition  gives,  1  would  take  the  con- 
tract to  build  another  pyramid  using  the  process  described. 

Take  the  obelisks,  for  instance,  and  what  would  be  more 
easy  than  to  build  blocking  or  curbing  two-thirds  the  length, 
brace  the  foot  and  gradually  with  the  lever  and  fulcrum 
raise  them  to  a  perpendicular.  Or  the  erection  of  "Stone- 
henge,"  make  a  hole  in  the  ground  to  prevent  slipping,  raise 
the  supporting  stones  to  a  perpendicular  and  then  "see- 
saw" the  horizontal  stones  to  the  required  height  and  slide 
them  into  place. 

Apply  this  fact,  i.  e.,  of  having  a  heavy  weight  help  lift  itself, 
and  you  have  solved  the  so-called  mystery  of  other  great 
stones  being  lifted  to  considerable  heights,  and  how  "puny 
man"  (?)  with  lever  and  fulcrum  has  been  able  to  do 
"stunts"   that   have   kept   the   world  guessing. 

EDWY   E.   BENEDICT. 

Waterbury,  Conn. 


•Sec  June  30.  1920.  issue. 


Drying  Lumber  with  Superheated  Steam 

A  kiln-drying  process  which  will  dry  1-in.  softwood  lum- 
ber green  from  the  saw  to  10  per  cent  moisture  content 
in  24  hours  or  less  has  been  developed  at  the  U.  S.  Forest 
Products  Laboratory,  Madison,  Wis.  The  novel  feature  of 
the  process  consists  in  forcing  superheated  steam  at  high 
velocity  first  in  one  direction  and  then  in  the  opposite 
through  the  pile  of  lumber  in  the  kiln.  This  treatment  dries 
the  lumber  very  uniformly  and  rapidly  with  a  minimum  of 
checking  and   warping. 

The  superheated  steam  process  has  been  found  applicable 
to  Douglas  fir,  firs  of  all  kinds,  western  hemlock  (not  east- 
ern), white  cedars  (not  western  red),  sugar  pine,  western 
yellow  pine,  and  southern  yellow  pine.  It  is  entirely  un- 
suited  for  some  softwoods  on  account  of  collapse. 

Drying  lumber  by  this  process  consumes  more  steam  per 
1,000  ft.  of  lumber  than  ordinary  kiln-drying  processes,  and 
is  recommended  only  where  economy  in  fuel  is  not  essen- 
tial. As  it  is  deleterious  for  lumber  to  be  exposed  for  more 
than  2  or  3  days  to  the  temperatures  used,  the  superheated 
steam  kiln  is  not  adapted  to  the  drying  of  lumber  in  thick- 
nesses of  more  than  2  or  possibly  2%  in.  It  should  be 
stated,  furthermore,  that  the  treatment  somewhat  reduces 
the  toughness  of  the  lumber,  so  that  where  this  quality  is 
of  prime  consideration,  as  in  airplanes  and  wagons,  a  low 
temperature  process  of  drying  should  be  used.  On  the  other 
hand,  the  superheated  steam  method  reduces  the  "working" 
of  the  board  and  the  hygroscopicity  of  the  wood  and  also 
"fixes"  the  resin  and  gum.  The  effect  upon  knots  as  com- 
pared with  low  temperature  drying  has  not  been  fully  deter- 
mined, but  apparently  there  Is  not  much  difference.  A  slight 
darkening  of  the  sapwood  occurs,  increasing  with  the  length 
of  time  of  exposure,  and  in  periods  much  over  24  hours  the 
heartwood  may  darken  also. 
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Diagram  for  Flat  Slab  Design 

By  O.  WOLPKRT, 
Iml"--'tr!;il    I '.iiamn.iH.    Thompsfiii    Slnirnlt    <\i..    Niw    York    City. 

The  following  diagrum  is  intended  to  furnish  a  ready 
means  for  estimating  the  quantity  of  steel  and  the  total 
thickness  of  slab  reiiuired  for  square  interior  flat  slabs,  with 

"P   panels,  based   on   the  latest   regulations  of   the  city  of 

Nv  York,  which  were  published  in  the  July  2n  issue  of  En- 

leering  and   t'ontracting. 

I'D  use  the  diagram.  It  is  only  necessary  to  know  the 
I' ngth  of  span   and   the  superimposed   load:    i.   e..   the   total 


for  a  two-way  slab  or  by  tracing  this  point  horizontally  to  the 
diagonal  line,  and  reading  on  the  scale  at  the  bottom,  for  a 
four-way   system. 

The  amount  of  concrete  is  readily  computed  from  the 
thickness  of  slab.  The  drop  panels  increase  the  total  vol- 
ume of  concrete  in  the  floor  about  4  or  '.  per  cent. 

.The  diagram  is  the  result  of  an  analytic  consideration  the 
theoretical  amount  of  steel  required  for  the  moment  co- 
ertlcients  specifled  by  the  code.  The  expressions  thus  ob- 
tained were  niodlfled  to  compensate  for  laps,  bends,  and  the 
selection  of  commercial  bar  sizes. 

It    is   believed   that   the   results  given   by   the  diagram   will 
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applied  load  per  square  foot  exclusive  of  the  dead  weight  of 
the  structural  slab  including  the  drop  panel.  No  assumption 
as  to  the  dead  weight  of  the  proposed  construction  need  be 
made  as  the  diagram  has  fully  allowed  for  same. 

In  the  upper  part  of  the  diagram,  the  set  of  load  curves 
:  radiating  from  the  lower  left-hand  corner,  including  the 
ibroken  lines  are  to  be  used  for  flnding  the  minimum  thick- 
Iness  of  slab  permitted  by  the  code.  When  the  intersection  of 
Ithe  span  length  with  the  load  line  falls  below  the  upper  broken 
lllne  for  floor  slabs,  and  below  the  lower  broken  line  for 
(roof  slabs,  the  value  for  the  thickness  of  slab,  indicated  at 
le  intersection  of  the  span  length  with  the  corresponding 
broken  line,  is  the  minimum  thickness  of  slab  that  may  be 
Bed. 

The  second  load  series  in  this  part  of  the  diagram  when 
Med  in  conjunction  with  the  lower  part,  seizes  to  obtain 
the  amount  of  steel  for  any  selection  of  depth  and  super- 
Imposed  load.  It  is  therefore  necessary  to  first  fix  the  depth, 
either  by  aid  of  the  first  series,  or  by  arbitrary  selection. 

The  amount  of  steel  is  found  by  locating  the  vertical 
projection  of  the  intersection  of  the  selected  depth  and  load 
curve  of  the  second  series,  upon  the  length  of  span  in  the 
lower  part  of  the  diagram,  reading  on  the  scale  to  the  left 


be  found  to  closely  agree  with  the  results  obtained  by  actual 
design. 


Standardization  of  Sand  Sieves. — During  September  the 
problem  of  standardizalion  of  sand  sieves  was  taken  up  by 
the  r.  S.  Bureau  of  Standards,  with  the  object  of  preparing 
standard  samples  for  their  testing.  The  Bureau  at  present 
maintains  standard  cement  samples  for  checking  200-mesh 
sieves  and  these  samples  may  be  used  for  the  determination 
of  correction  factors  for  such  sieves  thus  comparing  thom 
with  the  standards  kept  at  the  Bureau.  The  difficulty  in  pre- 
paring a  sample  for  the  standardization  of  sand  sieves  is  due 
to  the  fact  that  It  is  almost  Impossible  to  secure  a  material 
that  will  remain  uniform.  In  a  relatively  coarse  sample, 
such  as  would  be  required  in  the  testing  of  sand  sieves,  there 
Is  a  tendency  for  the  various  sizes  of  grains  or  particles  to 
segregate  and  not  remain  uniformly  distributed.  The  prob- 
lem is.  therefore,  to  devise  some  method  of  preparing  a 
series  of  samples  that  will  have  absolutely  the  same  size 
gradation.  It  is  hoped  that  the  investigation  will  yield  .some 
valuable  results  along  this  line  and  that  progress  In  its  so- 
lution can  be  reported  In  the  near  future. 
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Strengthening  and  Reconstructing 

Highway   Bridges  for  Heavy 

Motor  Truck  Traffic* 

It  has  been  estimated  that  more  than  SO  per  cent  o(  the 
highway  bridges  are  a  distinct  menace,  due  to  either  of  two 
things— original  construction  not  strong  enough  for  modern 
traffic   demands,   or  deterioration. 

Most  of  the  states  have  passed  laws  limiting  the  weights 
of  trucks,  the  maximum  allowable  weight,  as  a  rule,  being  in 
the  neighborhood  of  28,000  lb.  This  limit  is  fixed  more  to 
determine  the  liability  of  trucli  drivers  and  public  officials 
than  as  establishing  a  final  limit  for  the  weights  of  trucks. 
Whenever  the  economy  of  heavier  trucks  is  established, 
which  will  be  when  belter  methods  of  constructing  pave- 
raents  and  better  materials  and  designs  for  tires,  etc.,  are 
Introduced,  It  is  fair  to  presume  that  the  legal  limit  will  be 
raised. 

Trucks  considered  now  to  be  heavy  may  appear  puny  in 
1975.  The  engineer,  therefore,  is  using  good  economy  in 
looking  well  into  the  future  in  designing  new  bridges.  The 
cost  of  the  additional  strength  is  a  comparatively  small  pro- 
portion of  the  total  cost  of  the  bridge,  and  is  trifling  com- 
pared with  what  it  would  cost  to  strengthen  it  when  that 
becomes  necessary,  as  it  surely  will  before  very  many  years. 
If,  however,  an  old  bridge  is  to  bo  strengthened,  It  is  only 
a  makeshift  at  best  and  the  engineer  is  not  justified  in  look- 
ing many  years  ahead  in  deciding  on  the  assumed  loading. 
In  the  course  of  an  investigation  by  a  committee  of  the 
New  York  Legislature.  It  developed  that  there  were  In  that 
state  about  33.800  public  highway  bridges  more  than  5  ft. 
in  span,  which  would  indicate  that  there  are  about  400.000 
such  bridges  in  the  United  States.  It  is  safe  to  say  that  the 
failure  of  any  one  of  a  very  large  proportion  of  them  would 
be  liable  to  cause  loss  of  life.  It  is  also  probable  that  more 
than  SO  per  cent  are  unable  to  carry  a  modern  heavy  truck 
with  a  reasonable  margin  of  safety. 

Points  to  Be  Observed  in  Inspecting  Bridges. — Every  bridge 
bhould  be  inspected  at  least  once  a  year  by  a  competent 
man.  A  majority  of  the  bridges  consist  of  a  single  span  of 
wooden  stringers  with  plank  floors.  In  the  case  of  such 
bridges  the  main  points  to  be  observed  are  the  safety  of 
the  abutments,  the  sufficiency  of  the  width,  the  safety  of 
the  railing,  the  adequacy  of  the  waterway  and  the  strength 
and  soundness  of  the  stringers  and  planking.  All  these 
points  require  sound  judgment  and  reasonable  amount  of 
engineering  knowledge.  With  the  larger  bridges  the  respon- 
sibility is  greater  and  the  danger  of  loss  of  life  in  case  of 
failure  is  also  greater.  Many  bridges  require  inspection 
oftener  than  once  a  year. 

All  steel  bridges  should  be  painted  every  three  or  four 
years  by  competent  men  who  are  carefully  instructed  to  re- 
port all  defects  observed.  Many  parts  of  steel  bridges  are 
not  accessible  for  proper  Inspection  w^ilhout  the  use  of  scaf- 
folding such  as  painters  use.  It  is  not  always  practicable  to 
employ  such   scaffolding  during   the   annual  Inspection. 

In  preparation  for  the  advent  of  heavy  trucks  all  public 
bridges  should  be  examined  by  competent  men  who  will 
make  a  record  of  the  character  of  the  traffic  likely  to  come 
upon  the  bridge,  the  dimensions  and  conditions  of  all  vital 
members  and  the  sufficiency  of  the  details,  and  written  re- 
ports of  such  inspections  forwarded  to  the  proper  state  de- 
partment for  record.  From  these  reports  it  must  be  de- 
cided which  bridges  require  complete  reconstruction,  which 
require  new  superstructures,  and  which  can  be  repaired  and 
strengthened.  The  necessary  plans  can  then  be  prepared 
and  should  be  checked  on  the  ground.  Copies  of  all  inspec- 
tion reports  should,  of  course,  be  filed  with  the  proper  local 
authorities,  especially  If  they  have  charge  of  the  bridges, 
but  the  state  can  better  afford  to  employ  competent  men 
and  records  kept  in  the  state  capitol  are  less  likely  to  be 
lost  than  those  stored  In  local  offices. 

Thorough  Examination  Should  Be  Made  of  All  Important 
Bridget. — The  strengthening  of  old  bridges  often  requires 
far  more  engineering  skill  and  ability  than  the  design  and 
constriction  of  new  ones.  The  committee  does  not  con- 
sider that  in  deciding  whether  any  given  member  of  a  bridge 
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needs  strengthening,  it  is  necessary  to  hold  strictly  to  the 
letter  of  the  standard  specifications  in  the  matter  of  unit 
stresses,  in  fact,  a  deficiency  of  20  per  cent  in  material 
Is  not  serious,  provided  the  details  are  good  and  the  ma- 
terial is  in  good  condition,  it  being  felt  thjit  the  usual  unit 
stresses  adopted  make  that  much  allowance  tor  deteriora- 
tion, besides  secondary  stresses,  etc.;  less  allowance,  how- 
ever, should  be  made  in  the  case  of  floorbeam  hangers, 
stringers  and  floorbeams  which  are  subject  to  widely  and 
rapidly  varying  stresses.  In  considering  the  strength  of  a 
bridge  truss  it  is  not  necessary  to  assume  that  the  bridge  Is 
packed  full  of  trucks  of  maximum  weight,  but  if  the  bridge 
is  1«  ft.  wide  or  over,  it  is  always  possible  that  two  heavy 
trucks  may  pass  on  the  bridge. 

The  committee  feels  that,  in  cases  where  a  bridge  must 
be  rebuilt  or  where  the  strengthening  would  make  it.  In 
effect,  a  permanent  structure,  it  should  be  designed  to  carry 
a  truck  weighing  at  least  20  tons,  with  no  allowance  for  im- 
pact. 

The  committee  fully  recognizes  that  the  Immediate 
strengthening  of  all  bridges  in  the  country  that  need  it  to- 
gether with  the  reconstruction  of  those  which  cannot  be 
economically  strengthened  is  a  physical  as  well  as  financial 
impossibility.  It  would,  therefore,  recommend  that  imme- 
diate steps  be  taken  to  have  a  thorough  examination  made 
of  all  important  structures  by  competent  engineers  and  their 
safe  loads  determined  and  indicated  by  proper  signs  to  the 
end  that  the  public  be  protected  so  far  as  is  humanly  pos- 
sible. Any  person  who  disregards  these  notices  and  suffers 
disaster  has  only  himself  to  blame.  The  work  of  preparing 
plans  for  strengthening  should  then  proceed  without  delay 
so  that  construction  can  be  taken  up  as  rapidly  as  possible 
How  Old  Bridges  Can  Be  Strengthened.— The  small  bridges 
will  generally  liave  to  be  rebuilt,  the  steel  truss  bridges 
will  generally  be  found  fairly  strong  in  the  trusses  but  alto 
gether  too  weak  in  the  floor  system.  Many  steel  bridges 
have  suffered  seriously  from  neglect  of  painting  and  main- 
tenance. 

\'ery  frequently  the  steel  about  a  foot  above  the  bridgi- 
floor  is  very  badly  corroded.  In  such  cases  tension  mem 
bers  would  have  to  be  reinforced,  which  can  generally  be 
done  if  they  are  of  structural  shapes,  but  if  the  bridge  is 
pin-connected,  the  bridge  can  be  supported  on  falsework 
and  new   tension  members  inserted. 

Corroded  compression  members  can  very  often  be  effec- 
tually and  permanently  strengthened  by  concreting  in  the 
corroded  parts.  The  concreting  should  extend  beyond  the 
corroded  parts  far  enough  to  secure  sufficient  .adhesion.  De- 
fective details  will  generally  have  to  be  corrected,  even  at 
considerable  expense. 

The  attempt  is  sometimes  made  to  strengthen  a  truss  by 
placing  another  alongside  it.  If  this  is  done  great  care  mus 
be  taken  that  puch  truss  carries  its  share  of  the  load.  Thi, 
floor  system  should  be  supported  on  falsework  and  discott 
nected  from  both  trusses,  which  swing  free,  and  then  coa 
nectlons  should  be  made  to  both  the  old  and  new  trusses] 
The  upper  bracing  should  be  connected  to  the  new  trussei 
also  to  give  them  lateral  stiffness.  If  the  stringers  only  an 
somewhat  weak  their  number  can  be  increased  at  quite 
moderate  expense.  If  the  stringers  are  very  weak  the: 
should  be  replaced  with  new  ones  of  sufficient  strength! 
Weak  floorbeams  can  generally  be  strengthened  by  rivetini 
on  new  cover  plates.  The  hangers  should  be  carefull 
scrutinized  for  defects  as  well  as  for  design,  and  if  necessary] 
replaced  with  stronger  ones. 

Few  of  the  steel  truss  bridges  are  strong  enough  to  carry 
paved  floors,  although  many  can  be  refloored  with  2x4-lii. 
creosoted  wood  set  on  edge  and  spiked  closely  together. 
This  will  give  a  much  more  durable  floor  and  one  much  leM 
liable  to  break  through  under  heavy  loads.  The  weight  to 
but  little  greater  than  that  of  a  plank  floor. 

Plate  girders  can  often  bo  strengthened  by  riveting  on 
additional  cover  plates.  Riveted  lattice  trusses  can  often  be 
reinforced  to  carry  paved  floors  without  throwing  away  any 
existing  material.  Pin-connected  trusses  can  rarely  be 
strengthened  and  occasions  frequently  arise  where  it  is 
necessary  to  support  the  floor  by  means  of  timber  bents, 
consisting  of  piles,  if  the  bottom  is  soft;  or  by  means  of 
mud-sills  and  posts,  if  the  bottom  is  hard.  If  these  are 
used  they  should  be  placed  under  all  the  floor  beams,  the 
outer  posts  being  about  2  ft.  inside  the  center  lines  of  the 
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trusses.  This  mcihud,  of  course,  is  not  suitable  If  the  stream 
is  likely  to  carry  much  drift  wood  or  floating  ice. 

Timber  truss  bridges  can  often  be  strengthened.  If  as  is 
Ireijuently  the  case,  the  floor  only  is  weak.  It  is  generally 
possible  to  put  in  heavier  timber  In  the  floor  or  to  strengthen 
It  with  steel  to  carry  heavy  trucks. 

Stone  arches  are  almost  always  amply  strong  to  carry  the 
load  if  they  are  in  good  repair,  but  it  is  sometimes  neces- 
saiy  to  remove  the  earth  covering  and  grout  the  Joints  be- 
tween the  stones  to  give  them  full  bearing.  Stone  arches, 
moreover,  will  usually  show  signs  of  distress  long  before 
total  failure. 

II    is   rarely   possible   to   strengthen   a   plain   or   reinforced 

rciete   arch.     If  a   truss   is   weak   it   seldom   Increases  its 

HEgth  to  place  bents  under  the  floorbeams  unless  all  the 

■  irbeams  are  supported  In  the  same  way.  taking  the  load 
most  entirely  off  the  trusses.  Plain  concrete  arches  are 
i:iure  liable  to  fall  suddenly  without  warning  than  almost 
any  other  kind  of  a  bridge. 

Steel  truss  bridges  are  nearly  always  fairly  well  designed 

M-ept  sometimes  the  details  are  weak;  that  is  to  say,  if 
uiey  are  weak  at  all,  they  are  correspondingly  weak  through- 
out If  it  is  desired  to  strengthen  them  as  a  whole,  so  as 
to  carry  a  paved  floor,  it  is  almost  always  about  as  cheap 
to  scrap  the  bridge  and  build  a  new  one  as  to  reinforce  the 
old  one.  Besides,  if  the  former  is  done  a  modern,  well-de- 
slijntd  bridge  of  ample  strength  will  result.  Otherwise  the 
result  will  be  an  unsightly  make.shift  which  will  have  to  be 
repaired  again  in  a  lew  years. 

If  a  bridge  is  at  the  foot  of  an  Incline,  as  is  often  the 
case,  trucks  are  likely  to  cross  them  at  a  high  rate  of  speed, 
which  not  only  Increases  the  stress,  but  also  increases  the 
danger  to  life  and  limb,  to  say  nothing  of  property,  in  case 
th3  brldgp  fails. 

The  (luestion  of  detouring  traffic  while  a  bridge  is  under 
repair.  Is  often  quite  difficult.  It  is  frequently  possible  to 
support  the  old  bridge  with  bents  and  maintain  trafflc  over 
the  bridge  during  repairs,  although  this  method  adds  con- 
siderably to  the  cost  of  repairs.  Sometimes  a  timber  trestle 
can  be  built  alongside  or  in  the  vicinity. 

If  a  bridge  is  to  be  replaced  it  is  sometimes  possible  to 
move  it  bodily  sidewise  on  temporary  supports  and  construct 
now  temporary  approaches. 

Methods  of  Carrying  Out  Strengthening  Work.— As  to  how 
this  work  of  strengthening  should  be  carried  out,  much  de- 
pends on  circumstances.  EU'itiniates  of  cost  are  sometimes 
misleading.  Unit  costs  of  repair  or  alteration  work  in  place 
are  often  more  than  twice  the  unit  costs  of  similar  material 
in  new  work.  When  an  engineer  starts  to  repair  an  old 
bridge  he  is  almost  certain  to  And  a  considerable  amount 
of  work  that  must  be  done  that  he  had  not  anticipated.  For 
these  reasons  it  is  usually  best  to  have  the  material  fur- 
nished or  fabricated  by  contract  and  the  field  work  done  by 
days'  work  if  a  reasonably  efficient  gang  can  be  organized. 
Expensive  equipment  such  as  pile-drivers,  air-compressors, 
etc.,  may  be  rented  on  a  per  diem  basis. 

If  it  is  a  well-defined  job  such  as  replacing  a  floor  system, 
or  an  abutment,  it  can  be  done  satisfactorily  by  contract; 
otherwise  a  bidder  is  confronted  by  the  same  dilliculty  as 
the  engineer  in  estimating  his  cost  and  will  either  bid  high 
to  cover  risk  and  uncertainty,  or  will  bid  reasonable  prices 
expecting  to  make  up  with  his  bill  of  extras,  which  will  be 
no  small  iten. 

Another  difficulty  often  encountered  in  a  repair  job  han- 
dled by  a  lump-sum  contract  may  be  illustrated  as  follows: 
"fhe  engineer  estimates  $10,000  as  an  outside  figure  for  the 
Job,  he  secures  an  appropriation  of  $15,000  to  cover  extras; 
the  bidders  have  no  way  to  estimate  accurately  their  cost 
and  are  apt  to  be  guided  by  the  amount  of  the  appropriation 
and  bid  about  $14,900,  leaving  far  too  sm.Tll  a  margin  for  ex- 
'ras.    If  an  efficient  gang  cannot  be  organized,  the  cost  plus 

>tpm  is  generally  the  best.  One  difficulty  that  must  be 
■  iiisidered  Is  that  of  insuring  that  the  work  can  be  done 
w  ithin  the  appropriation. 

The  list  of  bridges  which  have  failed  under  heavy  trucks, 
with  or  without  loss  of  life.  Is  a  long  one.  In  the  vast  ma- 
jority of  cases  it  is  only  the  planking  or  the  stringers  which 
have  broken  through. 

The  courts  have  decided  that  it  is  the  duty  of  the  driver 
of  a  vehicle  to  make  sure  of  the  safety  of  a  bridge  before 
he  crosses  it.  a  duty  of  which  he  is  often  incapable,  it  being 
frequently    a    highly    technical    matter.     He  will  usually  be 


guided  by  experience.  If  a  bridge  has  been  crossed  by 
heavy  loads  it  will  be  considered  safe  for  the  same  load 
again.  This  may  be  true  and  may  not;  a  structure  that  is 
overstrained  will  be  weakened  thereby  although  it  may  not 
full  immediatoly.  'The  last  straw  breaks  the  camel's 
bark." 

Considerations  in  Letting  Contracts  for  Alteration  Work. 
— in  su'juiitling  alteration  plans  for  bids,  they  should  be 
niadu  as  complete  as  practicable  and  should  guarantee  all 
dimensions  which  the  contractor  cannot  readily  verify.  Di- 
n.ensions  not  guaranteed  should  bo  sufficiently  accurate  to 
enable  the  bidders  to  make  close  estimates  of  the  quanti- 
ties of  materials  re(iuired. 

All  requirements  regarding  maintenance  of  tralUc,  etc., 
Ehould  bo  clearly  stated  and  If  the  work  must  bo  done  at 
leitaln  seasons  of  the  year  or  certain  days  of  the  week  or 
certain   hours  of  the  day   the  fact   should   bo  clearly  slated. 

All  matters  concerning  the  rights  of  way,  encroachments, 
etc.,  which  may  lead  to  lawsuits  should,  of  course,  be  han- 
dled by  the  local  officials.  Juries  are  much  more  generous  to 
the  local  public  than  to  out-of-town  contractors  or  counties  or 
states.  Hesides,  a  lawsuit  is  far  more  vexatious  and  ex- 
pensive to  a  contractor  than  to  the  local  public. 

It  is  generally  best  for  the  public  to  assume  all  practicable 
risks;  i.  e.,  to  eliminate  the  gambling  element  from  con- 
tract work  so  far  as  possible.  Kvery  competent  contractor 
adds  to  his  bid  an  amount  sufficient,  in  his  judgment,  to  in- 
sure against  all  risks.  It  is  usually  best  to  give  him  every 
Incentive  to  reduce  the  damage  from  flood  and  bad  weather 
to  its  lowest  limits.  The  contract  should  provide  that  the 
contractor  should  have  an  exTension  of  time  in  case  the 
work  is  necessarily  delayed  by  bad  weather,  fire,  flood  or 
other  accident.  Similar  provisions  regarding  delay  due  to 
strikes,  delays  in  transportation,  congestion  of  the  material 
market,  etc.,  should  be  contingent  on  the  contractor  having, 
In  good  faith,  done  the  best  he  could  under  the  circum- 
stances. Prophetic  wisdom  should  not  be  assumed  to  be 
an  attribute  of  a  contractor. 

An  excellent  plan  is  to  allow  the  contractor  a  certain 
number  of  working  days  to  do  the  work,  the  time  to  be  reck- 
oned from  the  time  ho  receives  orders  to  start  work.  In  that 
way,  proper  allowance  am  be  made  for  bad  weather,  flood, 
etc.  The  principal  difficulty  in  the  case  of  steel  work  is  that 
the  material  Is  fabricated  under  cover,  independently  of  the 
weather,  and  is  delivered  on  the  site  ready  to  erect,  but 
there  are  frequently  long  delays  in  procuring  the  material 
and  getting  it  fabricated.  It  would  evidently  be  useless  to 
order  the  contractor  to  start  work  on  a  job  before  his  ma- 
terial had  arrived  on  the  site,  and,  on  the  other  hand,  the 
delay  in  obtaining  and  fabricating  the  material  might  be 
unwarranted.  It  would,  therefore,  be  better,  in  this  case,  to 
allow  a  certain  gross  period  for  delivering  the  fabricated 
material  and  a  certain  number  of  working  days  for  doing 
the  work  at  the  site.  The  former  period  would  depend  very 
much  on  the  state  of  the  material  market  and  the  facilities 
for  fabricating  which  may  be  available  at  the  time.  This, 
in  turn,  would  depend  somewhat  on  the  magnitude  and  char- 
acter of  the  job.  If  heavy  timber  is  required  there  is  often 
a  considerable  premium  demanded  for  delivery  from  stock; 
besides  allowance  must  be  made  for  more  or  less  waste.  In 
such  cases,  if  haste  is  demanded,  a  sufficient  premium  must 
be  allowed  for  prompt  completion  to  make  it  an  object  tor 
the  contractor  to  obtain  the  required  timber  from  stock.  It 
may  be  difficult,  however,  to  frame  up  a  legal  contract  con- 
taining that  provision.  The  courts  object  to  paying  bonuses 
on  public  contracts. 

It  is  good  policy  to  make  a  job  as  attractive  as  practica- 
ble to  the  bidder.  A  contractor  is  apt  to  bid  high  on  a  job 
he  does  not  want  very  badly.  A  repair  or  alteration  job  is 
not  generally  very  desirable  on  account  of  the  large  amount 
of  supervision  required  and  the  frequent  vexatious  emergen- 
cies that  arise, -which  combine  to  make  the  overhead  cost 
all  out  of  proportion  to  the  amount  of  material  used.  Be- 
sides, such  jobs  require  a  higher  grade  of  skill  and  intelli- 
gence in  the  workmen  than  ordinary  pieces  of  work.  A 
highly  skilled  workman  is  apt  to  get  disgusted  with  that 
kind  of  a  proposition.  There  is  not  infrequently  much  diffi- 
culty in  finding  a  contractor  who  is  willing  to  be  bothered 
with  a  repair  job.  Often  the  best  man  is  a  small  contractor 
who  has  nothing  else  to  do,  if  such  can  be  found. 

If  it  is  decided  to  rebuild  the  bridge,  a  proper  investiga- 
tion must  flrst  be  made  by  a  competent  engineer  to  deter- 
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mine  the  required  waterway  and  the  type,  span  and  width  of 
bridge  to  be  built.  Frequently  a  new  location  is  preferred; 
if  not,  the  old  niasonn-  must  be  rebuilt  or  altered. 

The  question  arises  as  to  whether  work  should  be  paid 
for  on  a  unit  price  or  lump-sum  basis.  If  proper  facilities 
are  available  for  accurately  determining  the  quantities,  the 
unit  price  method  is  usually  the  best;  then  if  minor  changes 
are  found  desirable  as  the  work  progresses,  nobody  suffers 
any  injustice.  If  the  lump-sum  plan  is  adopted,  there  is 
more  certainty  that  the  cost  of  the  work  will  not  exceed 
the  appropriation,  which  is  under  many  circumstances  a 
very  important  matter.  In  contracts  for  bridge  masonry 
there  is  generally  considerable  uncertainty  as  to  the  depth 
to  which  the  foundation  must  be  carried.  This  can  only 
be  determined  as  the  excavation  progresses.  The  contract 
should  be  so  drawn  that  no  injustice  is  done  it  the  depth  of 
the  foundation  is  much  greater  or  less  than  shown  on  the 
r-lan.  All  plans  for  lump-sum  work  must,  of  course,  show- 
full  details. 

It  beehoves  the  more  intelligent  citizens,  as  well  as  the 
engineering  profession,  who  realize  the  necessity  of  a  reason- 
able margin  of  safety,  to  convince  the  press  and  the  gen- 
eral public  of  this  necessity  to  the  end  that  liberal  appro- 
priations may  be  made  for  the  purpose  of  making  proper 
inspections,  repairs,  alterations  and  reconstructions  and  also 
of  the  fact  that  much  of  this  work  is  highly  technical  and 
must  be  placed  in  the  hands  of  experts. 

If  the  number  and  Importance  of  the  bridges  involved  is 
i-ufflcient  to  justify  it,  a  conyietent  man  or  men  should  be 
employed  at  adequate  salaries  to  make  inspections  and  re- 
pairs. Such  men  will  make  proper  studies  of  tralTic  condi- 
tions and  the  peculiar  dangers  and  conditions  of  each  par- 
ticular structure  and  act  accordingly.  They  will  take  care 
of  the  most  dangerous  bridges  first  and,  as  funds  are  gen- 
erally quite  limited,  will  see  that  the  available  funds  are 
made  to  go  as  far  as  possible  and  that  no  work  is  under- 
taken for  which  there  is  not  an  adequate  appropriation. 

If  the  number  of  bridges  is  too  small  to  justify  the  em- 
ployment of  a  salaried  engineer,  one  who  is  not  connected 
with  any  concern  engaged  in  constructing  or  furnishing 
material  for  bridges,  should  be  employed  on  a  per  diem 
basis. 

It  is  the  duty  of  officials  In  charge  of  public  highways  to 
maintain  them  in  such  condition  that  they  are  safe  and  con- 
venient for  all  reasonable  and  lawful  traffic  which  may  come 
upon  them;  and  the  limit  of  loading  on  bridges  of  a  state 
should  be  fi.\ed  by  statute  in  order  to  determine  what  are 
reasonable  and  lawful  loads.  It  being  understood,  always, 
that  any  private  parties  desiring  to  transport  heavier  loads 
on  them  than  is  provided  for  by  statute,  can  do  so  by  pay- 
ing the  extra  cost  of  making  the  bridges  of  the  desired 
strength. 


Water  Proofing  Blue  Prints  and  Drawings 

A  simple  method  of  waterproofing  drawings,  blue  prints, 
etc.,  described  by  Mr.  F.  A.  McLean,  in  the  Oct.  14  issue  of 
the  American  Machinist,  consists  in  saturating  the  prints 
with  "parawax,"  a  melted  paraflne  wax  such  as  Is  used  for 
sealing  fruit  jars.  Mr.  McLean  states  that  it  the  prints  are 
placed  directly  into  a  pan  filled  with  this  molten  wax  they 
will  soak  up  too  much  of  It  and  will  always  feel  more  or 
less  greasy  to  the  touch.  The  most  convenient  way,  there- 
fore. Is  to  soak  a  number  of  pieces  of  absorbent  cotton  cloth 
a  foot  or  more  square  in  the  wax.  When  these  pieces  of 
cloth  are  cool  lay  as  many  as  are  required  (depending  on 
the  size  of  the  blueprint)  on  a  table  or  other  smooth  sur- 
face, place  the  print  on  top  of  these  and  then  on  top  of  the 
print  lay  more  of  the  cloths  until  it  is  entirely  covered. 
After  this  Is  done  it  is  only  necessary  to  run  a  hot  iron  over 
them  for  a  few  moments.  The  print  will  Immediately  ab- 
sorb the  parafflne  until  the  surface  becomes  saturated.  If 
the  table  on  which  the  work  Is  carried  out  has  a  highly  fin- 
ished surface  a  layer  or  two  of  heavy  wrapping  paper 
should  be  placed  between  the  cloths  and  the  table.  Should 
one  of  the  family  Irons  be  used  In  the  process  It  would  be  a 
good  plan  to  interpose  a  piece  of  wrapping  paper  between 
the  iron  and  the  cloth,  as  It  will  prevent  the  Iron  from  be- 
ing fouled  with  the  wax. 


Handling  Bulk  Cement  on  Large 
Building  Job 

A  saving  of  time  and  money  was  effected  in  construct- 
ing three  8-story  bi:ildings  at  St.  Louis,  Mo.,  for  the  United 
Drug  Co.,  by  using  bulk  cement.  The  job  required  80,000 
bbl.  of  cement.  The  methods  of  handling  this  are  described 
by  Mr.  \V.  A.  Dame,  Superintendent  for  the  Westlake  Con- 
struction Co.,  the  contractors,  in  the  September  Contractor's 
Atlas,  from  which   the  matter  following  is  taken. 

The  bins  for  storing  concrete  material  are  shown  in  Fig. 
1.  At  the  left  are  the  sand  bins.  In  the  center,  occupying 
about  double  the  space,  are  the  grave!  bins  and  at  the  right 
is  the  bulk  cement  bin  which  has  a  ground  area  of  IS  ft. 
ky  3i;  ft. 

The   materials    oonie    in    open    top    ears    and    are    conveyed 


Fifl.    1. — Cement,   Sand   and   Stone    Bins. 

direct  into  the  storage  bins  by  means  of  a  clam  shell  bucket. 
The  bins  are  of  sufficient  size  so  that  only  a  very  small  re- 
serve stock  pile  need  be  used,  the  location  of  which  is  shown 
in  the  drawing  Fig.  2. 

The  cement  bin  is  supported  on  12x12  timber  posts  spaced 
fi  ft.  on  centers  with  steel  tie  rods  at  about  4  ft.  intervals, 
through  the  upper  part  of  the  structure.  The  floor  has  a 
45°  slope  in  one  direction  and  is  made  of  matched  flooring 
over  ship-lap.  A  thickness  of  building  paper  between  these 
prevents  the  dust  coming  through  and  the  penetration  of 
moisture  from  the  outside.  4x12  joists,  16  in.  apart,  were 
used    to   support    the    floor.    The   construction   throughout   is 


i^'r*'  ^Jft—  y  liJjTj 


Fig.  2. — General  Layout  of  Concreting  Plant. 

probably   somewhat    heavier   than   is   actually   required. 

In  unloading  the  cement  two  power  scoops  pulled  the 
cement  to  the  center  of  the  car  and  into  a  "boot"  from 
which  an  ordinary  bucket  elevator  elevates  it  into  the  bin. 
The  labor  was  not  heavy  and  so  far  as  the  dust  was  con- 
cerned, the  men  who  actually  did  the  work  said  they  would 
rather  unload  cement  in  bulk  than  in  sacks.  In  fact, 
throughout  the  entire  job,  there  was  a  regular  rejoicing 
among  the  men  when  the  cars  of  bulk  cement  came  in  to  be 
unloaded. 

All  the  materials  for  the  concrete  work  could  be  dumped 
direct  into  cars  of  the  industrial  railway  in  surprisingly 
quick  time.  Two  men  handling  the  gates  can  put  the  right 
amount  of  sand  and  gravel  into  a  6-car  train  in  very  short 
time,  the  sand  being  deposited  first  up  to  a  line  of  rivets  in 
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the  car.  The  gravel  follows  up  lo  a  .second  line  of  rivets 
and   the  train  is   pulled  forward   into  th>    cement  shed. 

There  are  four  outlets  from  the  ceiuoiu  bin  consisting  of 
knife  gates  acting  vertically.  Cement  i.s  run  from  these 
gates  into  measuring  boxes,  each  containing  ■»  cu.  ft. 
I'hese  are  readily  pushed  by  hand  down  a  slightly 
inclined  angle  iron  trolley  and  are  unloaded  on  top  of  the 
sand  and  gravel  in  the  cars  by  the  simple  pulling  out  of  the 
knife  gate  in  the  bottom  of  each  bo.\.  Two  men  can  till  and 
empty  the  four  boxes  without  delaying  the  train  and  with 
remarkably  little  loss  of  cement.  A  canvas  skirting  around 
the  bottom  of  the  box  prevents  the  dust  from  flying. 

When  the  stock  of  cement  ran  low  in  the  bins,  it  was 
necessary  to  have  men  hoe  it  toward  the  outlets.  This 
might  have  been  avoided  had  a  hopper  bottomed  floor  been 
built.  When  there  was  a  reasonable  stock  of  cement  in  the 
bins,  however,  there  was  no  trouble  on  this  account.  The 
-ystem  worked  nicely  and  the  measuring  boxes  gave  an  ex- 
ict  chock  on  the  amount  of  cement  being  used. 

Two  small  gasoline  engines  drew  the  trains  of  cars  each 
loaded  with  proper  amounts  of  sand,  stone  and  cement, 
around  the  job  and  dumped  the  materials  direct  into  the 
hopper  of  the  mixer.  Four  mixers  were  used  on  the  work. 
u  general  layout   of   which   is  shown   in   Kig.   0. 

The  engine  pulling  the  cars  would  drop  o(t  two  or  three 
at  each  of  the  mixers  and  push  the  empties  back  to  be  re- 
loaded. As  fast  as  the  mixer  turned  out  the  concrete,  a 
car  was  pushed  a  few  feet  forward  by  han<l  and  tipped  over 
into   tile  lioiiiier  for  a   new    charge.     The   tr.lxers   were  placed 


Fig.   3.— Steel   Ceiient    Measuring    Boxes    Running   on    Overhead 
Tracks. 

below  grade  and,  together  with  a  boiler  which  operated  them 

nd    the     hoist    were    all    housed    in.     .\t  each  mixer  was  a 

olst  tower  which  gave  us  good  distribution. 

To    provide    against    emergencies      an      extra    storage      of 

.icked    cement    was    kept    on    hand,    together    with    piles   of 

sand  and  gravel   dumped  along  the  railroad.    Several  times 

good  use  was  made  of  these  emergency  stocks. 

The  installation  has  given  very  good  satisfaction  and  It 
has  cost  only  about  3^  ct.  a  barrel  to  unload  cement  in 
bulk.  In  addition  to  saving  time,  the  saving  in  cost  In  the 
handling  of  cement  has  be^en  considerably  more  than  we  an- 
ticipated. 


New  Workmen's  Safety  Plan  in  Building  Construction. — In 
the  erection  of  large  extensions  to  the  iilaiit  of  the  American 
Rolling  .Mill  Co.  at  Middletown,  O.,  the  contractors,  the 
Dwight  P.  Robinson  &  Co.,  are  using  a  new  method  for  en- 
hancing the  safety  of  the  workmen  engaged  on  this  project. 
At  2  p.  m.  each  Tuesday  a  committee  composed  of  foremen, 
mechanics  and  laborers  inspects  the  entire  job  from  sewers 
to  roof  with  the  one  purpose  of  seeing  that  proper  methods 
are  taken  to  safeguard  the  employes  against  accident.  This 
committee  makes  a  detailed  report  of  each  inspection  to  a 
representative  safety  committee,  which  considers  and  puts 
into  effect  the  rcommendations  of  the  inspection  committee. 


An  Engineer's  View  of  the  Labor 
Problem* 

By  CALVKKT  TCUVNLlCy. 
President  Anioricun  lii^lllutt-  ef  Kli*elrl<-al  EnKlii«-eis. 

One  of  the  most  Important  problems  which  the  American 
people  now  have  to  solve  is  that  of  the  relations  between  the 
employer  and  the  employe  classes,  generally  referred  to  as 
capital  and  labor.  A  large  measure  of  our  national  success 
will  depend  upon  this  solution,  and  as  engineers  are  even 
more  directly  affected  by  and  therefore  more  intimately  con- 
nected with,  industrial  prosperity  than  are  the  other  profes- 
sions, it  Is  more  obviously  their  duty  to  assist  in  the  solution 
of  the  probletn  as  much  as  they  can. 

Relations  Between  Capital  and  Labor  from  Engineering 
Standpoint,  .\lthough  this  subject  has  been  vohimlnously 
discussed  by  numberless  people,  there  is  one  angle  from 
which,  so  far  as  I  know.  It  has  not  been  treated;  namely, 
from  the  standpoint  of  what  Is  instead  of  what  ought  to  be, 
that  is  to  say,  from  the  engineering  standpoint,  one  of  fact, 
human  nature  and  of  economic  laws  as  contrasted  with  the 
laws  enacted  by  man. 

To  legiii  with,  the  first  law  of  Nature  Is  self-preservation. 
It  is  manifested  in  its  highest  form  as  patriotism.  In  its  low- 
est as  sordid  greed.  Between  those  two  extremes  appear 
all  forms  of  selfishness,  many  of  them  bv  no  means  blame- 
worthy, others  under  control  or  not  infrequently  dormant, 
but  nevertheless  certain  to  manifest  themselves  when  cir- 
cumstancos  compel. 

For  example,  selfishness  is  the  actuating  motive  in  barter. 

It  loads  the  seller  to  try  to  sell  at  the  highest  price  and 
the  buyer  to  try  to  buy  at  the  lowest.  Barter  and  trade  are 
at  the  foundation  of  industry  and,  having  been  always  rec- 
ognized as  essential  to  prosperity,  have  been  encour.iged  and 
protected.  The  ideal  condition  for  barter  is  where  both  par- 
ties are  absolutely  free  agents  and  neither  therefore  under 
duress. 

Too  great  power.  If  continued  long  enough,  will  always  b» 
abused,  and  just  as  such  power  in  government  becomes 
tyranny,  similarly,  too  great  advantage  in  barter  begets  com- 
mercial robbery.  These  statements  sound  like  platitudes, 
and  I  should  hesitate  to  repeat  thorn  wore  it  not  for  the  fact 
that  they  not  only  bear  directly  on  the  present  situation  be- 
tween labor,  capital  and  the  public  but  seem  to  be  so  fre- 
quently forgotten  or  ignored. 

The  One-Sided  Conract  of  Union. — In  the  time-honored  bar- 
ter between  employer  and  "mploye  the  employer  formerly 
held  the  strategic  .  position.  As  business  concerns  grew 
larger,  this  advantage  naturally  increased  and  just  as  natur- 
ally the  employers'  power  was  abused.  By  and  by  the  re- 
sulting oppression  became  sufllciently  acute  to  provoke  gen- 
eral resistance,  and  the  labor  union  came  into  being. 

Workmen  banded  together  to  eliminate  competition  among 
themselves.  The  effect  was  generally  beneficial  because  It 
corrected  an  evil,  and  the  general  public,  while  not  particu- 
larly interested,  looked  on  approvingly.  But  early  In  their 
history  the  unions  made  a  serious  although  not  a  surprising 
blunder.  They  set  up  a  system  of  contracts  between  em- 
ployer and  employe  and,  because  they  could  escape  doing  so. 
provided  no  means  by  which  the  workmen  could  be  penalized 
for  violation,  except  by  the  union  Itself. 

This  flagrant  flouting  of  a  fundamental  did  not  for  a  time 
have  any  serious  effect,  but  the  blunder  once  made  w.is  never 
thereafter  corrected  and  it  is  probable  that  even  today  it 
would  be  diflicult  to  find  a  labor  leader  who  could  be  made  to 
see  the  seriousness  of  this  mistake,  much  less  to  endeavor 
to  rectify  it. 

The  World  War  created  an  entirely  new  condition — an  im- 
perative demand  for  men  came  up  almost  over  night.  The 
effect  on  the  price  of  labor  was  axiomatic — it  rose.  The 
unions,  being  the  vehicles  through  which  the  demands  of 
many  classes  of  workmen  could  most  readily  be  expressed, 
at  once  became  active.  Wages  and  prices  rose  to  hitherto 
unheard  of  figures.  Labor  had  too  much  power:  their  de- 
mands had  to  be  met  whoilior  or  no,  and  of  course  they 
abused  thoir  power.  " 

The  Unions  Became  the  Oppressors. — Then  the  unions 
made    another   mistake.    They    credited    too    much   of    their 
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successes  to  their  organization  and  failed  to  appreciate  the 
part  played  by  the  law  of  supply  and  demand,  also  they  un- 
derestimated the  power  of  resistance  which  would  be  engen 
dered  by  oppression.  In  their  turn  they  became  the  oppres- 
sors—insistant— arrogant.  Where  their  principal  weapon— 
the  strike — was  not  effective  as  against  the  employer  class 
in  one  industry,  they  enlisted  the  workmen  in  other  indus- 
tries and  who  had  no  grievance,  in  sympathetic  strikes. 

We  hear  that  a  new  order  of  thinijs  has  come  to  pass:  that 
the  "rights"  of  labor  must  now  be  respected:  that  the  work- 
man will  hereafter  have  a  greater  share  of  the  products  of 
his  toll:  that  he  must  share  in  the  management  of  industry 
and  have  a  recognized  place  in  government  and  the  like.  To 
my  mind  the  facts  warrant  none  of  these  assumptions. 

There  is  no  new  order — economic  laws  are  the  same  as 
they  have  always  been.  They  are  as  ruthless  and  as  inex- 
orable as  are  the  laws  of  physics.  Neither  has  human  na- 
ture changed.  The  imlons  are  In  the  saddle  but,  to  use  a 
hunting  expression,  they  nre  riding  for  a  fall.  Please  let  me 
remind  you  again  that  1  am  not  blaming  the  unions — or  anyone 
else.  1  am  trying  to  confine  myself  to  statements  of  fact  and 
to  logical  opinions  based  thereon  according  to  the  precept 
and  training  of  the  engineer. 

The  individual  workman  cares  no  more  for  his  fellow  as  a 
class  than  does  the  employer.  It  follows  therefore  that  a 
union  must  continue  to  succeed  or  it  will  disintegrate  and  dis- 
appear. The  history  of  the  last  30  years  has  recorded  many 
once  powerful  unions  even  the  names  of  which  are  now  al- 
most forgotten.  The  "Knights  of  Laho'-"  and  "The  Amalga- 
mated Associations  of  Iron  and  Steel  Workers"  are  two  ex- 
amples which  illustrate  the  point. 

The  strength  of  organization  contending  against  the.  mob  is 
very  great,  and  it  Is  probably  true  that  so  small  a  portion  as 
10  per  cent  or  even  five  would  prevail  under  these  conditions. 
That.  In  fact,  is  the  situation  confrontfng  the  nation  today. 
This  small  organized  percentage,  supported  by  the  operation 
of  the  law  of  supply  and  demand,  has  prevailed,  but  looking 
into  the  future  it  seems  clear  that  there  Is  only  needed  a 
sufficient  Incentive  to  induce  the  unorganized  95  per  cent  or 
even  a  small  part  of  them,  to  get  together  in  opposition  to 
the  ri  per  cent  in  order  that  the  latter  may  be  overwhelmed. 
This  Incentive  has  been  or  will  be  furnished  by  union  op- 
pression. I  say  "has  been  or  will  be"  because  the  abuse  of 
too  great  power  always  grows.  Therefore  If  the  unions  shall 
still  continue  to  gain  their  ends  even  in  the  face  of  their 
present  Insolence  and  ruthless  disregard  of  others,  their  ar- 
rogance and  self-confidence  born  of  such  success,  will  in- 
evlably  lead  them  on  to  acts  of  greater  and  yet  greater  op- 
pression until  they  force  their  opponents  to  combine  against 
them  for  defense  or  even  for  self-preservation. 

Indications  That  Union  Domination  Is  About  Over. — Al- 
ready there  are  indications  that  the  people  will  not  much 
longer  submit  to  domination  by  the  unions.  The  governor 
of  Massachusetts  defied  them,  was  shortly  thereafter  re- 
elected by  an  abnormally  large  majority  and  has  now  been 
nominated  on  the  Republican  National  ticket  for  Vice-Presi- 
dent, which  latter  distinction  it  is  safe  to  say  he  owes  almost 
entirely  to  this  Incident.  The  state  of  Kansas  has  enacted  a 
law  to  curb  union  interference  with  the  peace  and  comfort 
of  her  citzens,  and  her  governor  has  become  a  popular  na- 
tional figure  In  consequence 

The  temper  of  much  of  the  dally  press  has  changed,  and 
where  formerly  there  was  much  said  about  the  so-called  "liv- 
ing wage"  and  criticism  of  "capitalistic  greed,"  there  now  ap- 
pear articles  about  "the  vicious  cycle  of  mounting  wages  and 
costs."  "loafing  on  the  job"  and  the  "need  to  teach  the  peo- 
ple thrift  and  economy."  Whether  or  not  an  aroused  public 
does  curb  union  domination,  the  present  high  wage  era  will 
not  be  radically  affected.  That  Is  a  condition  controlled  not 
by  the  unions  at  all,  but  by  the  much  discussed  law  of  sup- 
ply and  demand. 

Lest  I  may  be  misunderstood,  I  might  here  state  that  be- 
cause I  have  boon  confining  myself  to  a  discussion  of  the 
relations  between  the  employer  and  the  employe  and  have 
had  much  to  say  about  the  employe's  abnormally  high  wages, 
I  do  not  want  to  be  tinderstood  as  giving  that  condition  as 
the  only  cause  of  tlfe  prevailing  high  prices. 

Advantage  has  very  generally  been  taken  of  the  oppor- 
tunity to  increase  profits  by  those  who  had  wares  to  market, 
■which  Is  only  another  way  of  saying  again  that  selfishness  Is 
a  universal  trait  of  which  no  class  or  classes  have  a  mo- 
nopoly.    Government  reports  of  falling  exports  Indicate  that 


the  expected  lessening  of  the  foreiiin  market  for  our  high- 
priced  products  is  approaching,  and  it  is  not  at  all  unlikely 
that  this  may  be  followed  by  heavy  increases  in  our  imports 
which  will  displace  American-made  floods. 

This  result  may  come  about  both  because  foreign  nations 
are  getting  into  their  stride  of  production  again  and  because 
the  high  prices  prevailing  here  havo  naturally  created  an  at- 
tractive market.  A  combination  ot  these  and  other  condi- 
tions will  reduce  the  demand  for  our  products  and  conse- 
quently tor  the  workmen  to  produce  them. 

The  immigration  authorities  of  the  Port  of  New  York  re- 
port their  facilities  overtaxed  to  handle  the  large  numbers 
coming  to  our  shores  and  say  that  even  those  numbers  would 
be  far  larger  it  there  were  only  more  ships  to  carry  the  peo- 
ple who  want  to  come.  It  is  natural  to  suppose  that  as  the 
heavy  burdens  of  after-war  taxation  are  brought  home  to  the 
t'.  reign  people,  an  increasing  percentage  will  seek  to  escape 
them  by  coming  here  to  live  and  also  that  the  gradual  restora- 
tion ot  transatlantic  shipping  to  its  normal  schedules  will 
alford  the  greater  facilities  thus  demanded.  This  augmenta- 
tion ot  population — largely  workmen  ot  course — will  swell 
our  supply  and  likewise  tend  to  correct  any  shortage  that 
may  exist. 

No  Material  Permanent  Change  in  Social  Order  to  Be  Ex- 
pected.— It  any  analysis  of  the  facts  is  correct  it  is  clear  that 
the  present  domination  by  organized  labor  is  temporary  and 
also  that  the  era  of  high  prices  will  pass.  Therefore,  no  ma- 
terial permanent  change  in  either  our  social  order  or  in  our 
industrial  structure  is  to  be  anticipated.  In  the  contest  be- 
tween brains  and  brawn,  waged  since  the  world  began,  brains 
have  always  won  and  brains  always  will.  Free  play  tor  the 
natural  forces  of  trade  may  be  counted  upon  to  exercise  a 
beneficial  influence,  and  they  should  be  hampered  and  inter- 
fered with  by  government  restrictions  as  little  as  possible. 

We  cannot,  of  course,  determine  from  history  or  from  any 
tact  at  hand,  how  long  a  time  it  will  take  tor  conditions  to 
become  normal  again,  but  what  we  need  now  is  clear  think- 
ing, courage  and  patience.  I  know  that  we  can  rely  on  the 
engineer,  for  clear  thinking,  and  I  haven't  the  slightest  doubt 
abo\it  his  courage,  but  I  am  not  so  sure  about  his  patience. 
You  sliould  be  leaders  of  thought  in  your  several  circles. 
You  can  help  to  allay  much  ot  the  present  anxiety  about  the 
so-called  unrest  and  the  apprehension  as  to  the  future,  there- 
fore, I  feel  w-arranted  in  asking  you  to  give  your  close  con- 
sideration to  the  subject  matter  of  what  I  have  said  this 
morning. 


Removing  Reinforced   Concrete  Balconies 
by  Air  Drills  and  Oxy-Acetylene  Gas 

Reinforced  concrete  balconies  of  the  cantilever  type  con- 
sisting of  nine  boxes  each  at  the  Harlem  Casino,  New  York 
City,  were  removed  by  drilling  to  separate  the  concrete  and 
cutting  the  steel  reinforcing  with  oxy-acetyline  gas.  The 
method  is  described  in  Concrete. 

With  compressed  air  drills  the  slab  was  separated  from 
the  supporting  cantilever  girders  and  the  adjoining  girders 
on  the  face  ot  the  balcony  level.  The  cantilevers  were  then 
cut  at  the  supporting  columns  by  the  same  method.  Two 
holes  were  cut  in  the  mid-portion  of  the  slab  and  the  entire 
slab  was  lowered  with  a  breast  derrick  to  the  reinforced 
concrete  floor  below  and  then  taken  away  by  means  ot  roll- 
ers and  disposed  of  en  masse. 

The  oxy-acetylene  gas  was  used  to  cut  all  reinforcing  steel. 
In  doing  this  gas  cutting  it  was  found  that  the  concrete, 
where  the  flame  came  in  contact  with  it,  disintegrated,  send- 
ing off  a  shower  ot  sparks.  It  was  evident  that  the  concrete 
could  have  been  cut  with  oxy-acetylene  gas  if  the  men  had 
been  provided  with  helmets  and  other  protection  suflRcient 
to  prevent  the  flying  sparks  from  burning  them.  But  as  this 
protection  was  not  available  and  for  the  amount  of  work 
involved  the  expense  would  have  been  too  great  to  provide 
it  besides  the  time  lost  in  getting  the  protection,  It  was  not 
attempted  to  cut  the  concrete  by   the  flame  method. 

Four  air  drills  were  used  on  each  slab  and  progress  was 
made  at  the  rate  ot  one  slab,  includingcantilever  girder,  every 
two  hours.  No  difficulties  were  encountered  in  the  process 
of  the  work  and  the  method  used  proved  very  satisfactory. 

The  work  was  done  by  John  B.  Roberts  &  Co.,  3  W.  29th 
St.,  New  York  City,  under  direction  ot  U  C.  Roberts,  Engi- 
neer. 
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A  New  Machine  for  Measuring  the 
Bearing  Value  of  Soils 

The  progre.ss  r'i)urt*  o(  th<'  special  cominlllee  to  codify 
present  practice  on  the  bearing  value  of  soils  for  founda- 
tions, to  the  American  Society  of  Civil  EiiKlneers,  contains 
a  description  of  a  fleld  testing  apparatus  that  seems  to  be 
of  a  very  practical  nature.  In  designing  this  apparatus  the 
following  points  have  been  kept  In  mind: 

First,  a  capacity  great  enough  to  give  a  curve  extending 
beyond  thf  limit  of  safe  pressure  for  ordinary  soil  or,  say,  10 
tons  per  square  foot. 

Second,  a  degree  of  sensitiveness  such  as  to  give  a  com- 
pression diagram  for  soils  of  very  light  bearing  capacity. 

Third,  a  machine  requiring  for  its  construction  only  ordl- 


under  the  compression  po.st.  of  smaller  or  larger  areas.  With 
the  exception  of  the  bearing  plates  and  the  screw  at  the 
top  of  the  post  for  taking  up  compression,  all  materials  can 
be  shaped  and  placed  in  the  fleld.  and  even  these  could  be 
prepared  in  form  sufflclontly  accurate  for  the  purpose.  If 
there  is  on  the  work  a  blacksmith  shop  and  screw-cuttlng 
device. 

For  measuring  the  amount  of  compression  of  the  soil,  the 
committee  suggests,  as  shown  in  Fig.  1,  a  mechanical  device, 
very  simple  in  character,  which  Is  preferable  to  the  use  of 
a  wire  and  scale.  The  use  of  wlro  and  scale  requires  that  It 
be  constantly  watched,  and  that  visual  readings  of  the  scale 
be  taken  at  fn'Quent  intervals.  The  high  resistance  of  most 
soils  makes  the  reading  of  the  smaller  penetrations  at  dif- 
ferent pressures  rather  uncertain,  and  a  better  curve  of  coni- 
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The  esaentlal  features  of  this  device  are  as  follows:  A 
bcarlnK  plate,  compression  post,  adjusting:  screw,  balance 
beam,  ballast  hopper,  counterweight,  saddle  beam  with  on- 
choraKeu,  and  the  necessary  recording  device.  They  should 
be  used  In   the  followlnK  manner: 

After  erecting  the  anchoruKe  boxes  and  saddle  beam,  the 
boxes  should  be  tilled  and  the  balance  beam  put  In  position 
and  balanced,  with  the  hopper  In  place,  by  fllllng  In  the 
counterwciKht  box.  After  excavating  a  test  pit  (using 
breasting  boards.  If  necessary),  the  bottom  should  be  care- 
fully leveled,  and  the  bearing  plate  placed  In  position  by 
plumbing  down  from  the  plate  on  the  balance  beam.  The 
section  of  sewer  pipe  should  then  bo  placed  and  carefully 
backfilled.  The  compression  post  may  then  be  placed,  the 
screw  adjusted,  and  the  recording  device  attached.  This  con- 
sists of  a  board,  on  which  is  tacked  a  sheet  of  paper,  and  a 
light  straightedge  hinged  near  the  edge  of  the  board.  A 
vertical  line  Is  ruled  on  the  paper,  at  some  fixed  ratio  of  the 
distance  from  the  axis  of  the  straightedge  to  a  nail  driven 
In  the  compression  post.  At  the  start,  and  .13  weight  Is 
placed  in  the  hopper,  lines  should  be  drawn  along  the 
straightedge  and  the  time  and  weight  recorded.  The  balance 
beam  aho\jld  be  kept  level,  as  the  post  Is  depressed,  by 
means  of  the  adjusting  screw. 

The  hopper  may  be  calibrated  and  a  scale  attached  for  di- 
rect rending  of  the  weight.  Either  dry  sand  or  water  may 
be  used,  and  provision  made  near  the  bottom  of  the  hopper 
for  drawing  them  off. 

All  contact  points  should  be  coated  with  heavy  grease. 


PUlN 
Fig.    1  —  Essential    Features    of    Proposed    Standard 

nary  labor  and  materials  available  on  most  construction  jobs. 

Fourth,  a  machine  requiring  for  the  weight  to  produce 
<iimpression  or  pressure  only  materials  such  as  earth  or 
water,  available  in  any  locality  where  construction  Is  likely 
to  be  in  progress. 

These  imposed  conditions  at  once  limit  the  type  of  ma- 
chine, and  bring  the  construction  within  ordinary  carpentry 
or  masonry,  or  a  combination  of  the  two,  and  limit  the  sub- 
Mnces  to  be  used  in  producing  compression  to  two,  either 

iter  or  earth. 

After  considerable  thought,  the  committee  proposes  a  ma- 
chine in  the  form  of  a  balanced  scale,  built  principally  of 
timber.  Its  capacity  is  limited  to  about  10  tons,  which  is 
sufficient  to  cover  all  cases  of  ordinary  soils,  and  give  a 
compression  diagram  exceeding  the  safe  load.  In  the  event 
that  soils  of  greater  or  lesser  bearing  value  are  encountered, 
it  would   be   necessary   to   substitute    other    bearing  plates 
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pression  could  be  obtained  by  the  method  suggested.  It  con- 
sists simply  of  a  board,  on  which  is  tacked  a  sheet  of  paper, 
with  a  straight-edge  of  thin  material  fastened  at  a  certain 
fixed  distance  from  a  nail  on  the  compression  post,  against 
the  upper  edge  of  the  straight-edge.  By  drawing  a  vertical 
line  on  the  paper,  at  a  definite  multiple  of  the  distance  be- 
tween the  hinge  and  nail  in  the  post,  a  multiplied  diagram 
of  the  compression  for  different  loads  is  obtained,  reading 
from  a  zero  line  drawn  on  the  paper  across  the  straightedge 
before  starting  the  test.  At  various  pressures  and  com- 
pressions, similar  lines  can  be  drawn  and  the  time  and  load 
noted  on  the  paper,  and  the  actual  compression  reduced  by 
the  ratio  of  the  two  distances.  By  this  means  a  more  ac- 
curate compression  diagram  can  be  made. 

Attention  is  called  to  the  fact  that  this  machine  has  prac- 
tically only  one  moving  part,  viz.,  the  vertical  post  causing 
the  compression  of  the  soil.  So  long  as  this  post  maintains 
a  purely  vertical   position,  it   Is  uninfluenced  by  any  distor- 
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Fig.  2 — Details   of   Proposed    Standard    Large 

tion  o(  any  other  part  of  the  machine.  From  the  behavior  of 
timber  and  soil  under  such  conditions,  the  committee  is  in- 
clined to  believe  there  will  be  no  difficulty  in  maintaining 
the  post  in  a  vertical  position.  It  should  be  borne  in  mind 
that  this  is  intended  to  be  a  practical  field  testing  machine 
and  no  great  degree  of  accuracy  should  be  expected.  How- 
ever, such  a  machine  will  take  compression  tests  of  soil  with 
a  considerable  degree  of  accuracy. 


Photographic   Method   for   Showing   Con- 
struction Progress 

A  photographic  method  that  can  be  used  for  showing  prog- 
ress in  certain  types  of  engineering  work,  is  described  by 
Mr.  M.  H.  Stillman,  Assistant  Physicist,  U.  S.  Bureau  of 
Standards,  in  Scientific  Paper  So.  392,  under  the  title  "A 
Scientific  Method  of  Detecting  Changes  in  a  Complicated 
Group  of  Objects."  The  method  was  devised  by  Mr.  Still- 
man,   and  developed  for  use  in   military  operations. 

The  method  may  be  described  as  follows:  A  negative  is 
made  of  the  group  of  objects  in  which  a  change  is  expected. 
After  the  change  Is  supposed  to  have  occurred  a  second  neg- 
ative is  made  with  the  same  camera  (or  one  of  the  same 
kind  I  on  a  plate  of  the  same  kind  and  from  as  nearly  as 
possible  the  same  position  as  used  in  making  the  first  nega- 
tive. A  positive  Is  printed  from  one  of  the  negatives,  is  su- 
perposed upon  the  other  negative  so  as  to  bring  them  into 
register,  and  the  combination  is  viewed  against  a  source  of 
light.  When  the  photographs  are  properly  made,  those  parts 
of  the  combination  which  correspond  to  the  unchanged  por- 
tion of  the  group  of  objects  will  appear  as  a  field  of  prac- 
tically uniform  density,  while  a  change  in  the  group  will  be 
revealed  by  a  considerable  departure  from  this  uniform  den- 
sity. 

In  exposing  for  the  negatives  it  is  desirable  that  the  cam- 
era lie.  as  nearly  as  possible,  in  the  same  position  for  both 
exposures.  This  Is  especially  important  when  both  near  and 
distant  objects  are  Included  in  the  picture.  When  all  parts 
of  the  picture  are  in  sensibly  the  same  plane,  as  when  a 
photograph  is  taken  from  high  In  the  air.  the  position  of 
exposure  may  vary  considerably  and  good  results  still  be 
obtained. 

If  the  two  negatives  are  made  from  the  same  general  di- 
rection  but  at  different  distances   from   the  object,   one   of 


COMPRESSION  Diagram 
( Typical,  for  uniform  Application  of  load  J 


Type   of   Load   Testing    Apparatus    for    Soils. 

these  may  be  enlarged  or  reduced  as  necessary,  or  it  may 
be  projected  at  the  proper  size  onto  a  ground-class  screen 
and  its  image  matched  there  with  the  positive,  or  vice  versa. 
When  the  negative  and  positive  are  not  of  the  same  size,  it 
will  of  course  be  impossible  to  bring  them  into  exact  register, 
but  if  they  are  of  nearly  the  same  size  it  will  be  found  that 
by  shifting  them  slightly  witli  respect  to  each  other  one  por- 
tion after  another  will  approximately  register,  permitting 
the  entire  picture  to  be  examined  by  sections. 

The  light  conditions  at  the  time  of  making  the  two  ex- 
posures should  be  as  nearly  as  possible  the  same  as  regards 
position  of  source  of  light,  intensity,  and  quality.  It  is  evi- 
dent, for  example,  that  if  one  picture  of  a  landscape  were 
taken  in  the  morning  and  another  in  the  afternoon  the 
changed  position  of  the  shadows  would  show  up  so  promi- 
nently in  the  result  that  the  changes  sought  might  be  over- 
looked. 

In  certain  types  of  engineering  work  progress  can  be  very 
well  shown  by  an  application  of  this  method.  For  example, 
in  the  case  of  a  bridge  or  other  framework  under  construc- 
tion provision  is  easily  made  for  taking  a  photograph  from 
the  same  position  at  frequent  intervals  of  time.  Then  by  su- 
perposing the  proper  positive  and  negative  the  progress  in 
any  period  would  be  revealed,  without  painstaking  compari- 
sons. 

Changes  in  complicated  documents,  drawings,  and  engrav- 
ings are  brought  out  clearly  by  this  method.  This  suggests 
its  application  to  the  verification  of  the  copies  of  engrav- 
ings, drawings,  and  the  like. 

While  the  best  results  can  undoubtedly  be  secured  by  a 
skilled  operator  giving  attention  to  all  the  factors  discussed 
herein,  yet  the  method  can  be  used  successfully  in  many  in- 
stances by  those  having  only  a  very  limited  knowledge  of 
photography  and  by  the  use  of  comparatively  inexpensive 
apparatus. 


Trade  Publications  Wanted. — Valparaiso  ITniversity  has  re- 
cently reopened  a  complete  course  in  Architecture  Engi- 
neering. Trade  publications  applicable  to  this  course  will  be 
gladly  received  and  will  become  part  of  a  file  used  to  give 
the  student  first  hand  information  of  various  building  mate- 
rials. Those  p\iblications  giving  manufacturers'  specifica- 
tions and  methods  of  application  will  be  especially  welcome. 
Wilson  Carleton  is  Professor  in  charge  of  department,  Val- 
paraiso, Ind. 
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Molybdenum  Steels* 

liy  G     U.  SAUUK.NT. 

rrosident    MoIylKl.num    rur|)omtlon    of    America,     Pittsluirch. 

The  manufacture  of  the  alloy  steels  containing  molybdenum 
is  no  more  ditficult  than  the  same  without  the  molybdenum. 
In  fact,  genenil  e.\perience  indicates  that  the  molybdenum 
increases  the  yield  from  ingot  to  shipped  bars  with  less 
losses  (111'-  ti>  -^'viiiis,  pipeatie  and  discar<ls      These  steels  may 
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readily  be  appreciated  fiom  a  study  of  Kigs.  1  to  :;.  inclusive. 

In  all  these  tigures,  it  will  be  observed  in  the  case  of  the 
molybdenum  steels,  that  as  the  drawing  temperatures  are 
raised  up  to  1,000  to  l,20(i'  F.  to  tiirllier  increase  the  tough- 
ness, the  decrease  in  tensile  siriMigth  and  elastic  limit  values 
is  less  than  is  the  ease  with  the  other  steels  compared. 
Purthermore,  reductions  of  an-a  which  are  the  best  measur'o 
of  the  toughness  of  the  alloy  steels  are  generally  greater. 

The  niolyliileiuiMi  steels  as  a  whole   in  llu-  rolli-d  or  forged 


150  000 


O'twing  ind  Annealing  Tcmpcr9tu><i,cl>3  r»Kr. 
Fig.    1. — Comparison   of    Nickel-Molybdenum    and    Nickel   Steels;    lln 
In   Round   Bars,  Heat  Treated  In  Full  Size,  Then   IVIachlned 
to   0.505   in    Diameter. 

be  melted  in  the  crucible,  basic,  or  acid  open-hearth  and 
I  believe,  should  be  desirable,  in  the  Bessemer  converter. 

The  types  of  these  steels  developed  for  structural  purposes 
are  given  in  Table  I. 

The. physical   properties  of  these   molybdenum   steels   can 


TABLE  I. 

—TYPES  OF  MOL,YBDI 

:NI-M    STRUCTURAL  STEELS. 

C.\RBOX 

.MOl. 

YBr'ENfM. 

No.   1 

No.  2. 

No.  3. 

Per  cent. 

Per  cent. 

Per  cent. 

Carbon 

0.10  to  0.50 

0.10  to  0.50 

0.10  to  0.50 

Mn. 

0..i0  to  0.80 

•1.50  to  O.SO 

0.50  to  0.80 

I'ho.s. 

not  over  0.04 

noi  over  0.01 

not  over  0.04 

Sul. 

not  over  0.05 

not  over  0.05 

not  over  0.05 

Mo. 

0.25  to  0.50 

0..".0  to  0.75 

0.75  to  1.00 

CHItO.MK 

-MOLYBDENCM. 

1  "artion 

0.10  to  0.50 

Mn. 

0.50  to  0.80 

rhos. 

not  over  0.04 

Same   as    the   carbon-molybdenum 

Sul. 

not  over  0.05 

but  with  O.SO  to 

1   per  cent 

Chr. 

0.80  to  1.00 

chromium  a 

ddecl. 

Mo. 

0.25  to     0.50 

NICKEL- MOLYBDENUM. 

Carlwn 

0.10  to  0.40 

O.lii  to  II..10 

0.10  to  0.30 

Mn. 

0.50  to  0.80 

0.:iO  to  0.60 

0.30  to  0.60 

Phos. 

not  over  0.04 

not  over  0.04 

not  over  0.04 

Sul. 

not  over  0.05 

not  over  0.05 

not  over  0,05 

N'l. 

1.00  to  1.50 

1.00  to  1.50 

1.00  to  1.50 

..r  Ni. 

1.59  to  2.00 

1.50  to  2.00 

1.50  to  2.00 

•T    Ni. 

2.00  to  3.00 
0.25  to  0.50L 

.\Io 

0.50  to  0.75 

0.75  to  1.00 

CHRO.MK-NICKEL- 

MOLYBDENIM. 

Carlx)n 

0.10  to  0.40 

0.10   to  0.40 

0.10  to  0.40 

Mn. 

0.45  to  0.75 

0.45  to  0.75 

0.45  to  0.75 

Phos. 

not  over  0.04 

not  over  0.04 

not  over  11.04 

Sul. 

not  over  0.05 

not  over  O.05 

not  over  O.Ofi 

(Tip. 

0.45  to  0.65 

0.4.^.  to  0.65 

0.45  to  0.65 

•ir  Chr. 

0.80  to  1.00 
1. 00  to  1  50 

0.8U  to  1.00 
1.00  to  1.50 

NI. 

1.00  to  1.50 

..r   Ni 

1.50  to  2.00 
0.25  to  0.50 

1.50  to  2  00 
0.50  to  0.75 

.M" 

0.75  to  1. 00 

CHRO.ME-MOLVBDEXLM-VA.VAtULM 

I'.-irl'on 

0.10  to  0.55 

Mn. 

0.50  to  0.80 

Phos.      • 

not  over  0.04 

Sa 

me       as       chrome 

-molylMleniim. 

.•^ul. 

not  over  0.05 

but  with  0.15  per  cent 

I'hr. 

0.80  to     1.00 

vanadium  added. 

\[,- 

0.25  to  0.50 

V::. 

0.15 

.MANGANESB-MOLYBnENlM. 

i  -irLoii 

0.10  to  0.55 

O.IO  to  0.55 

0.10  to  0.55 

Mn. 

1.20  to  1.40 

1.20  to  1.40 

1.20  to  1.40 

Phos. 

not  over  0.04 

not  over  0.05 

not  over  0.(14 

Sul. 

not  over  0.05 

not  i.v-r  0.04 

not  over  0.05 

Mo. 

0.25  to  0.50 

0..1"   to  II  75 

0.75  to  1.00 

SILICO-MANGANESi:-MfiI.YIM>E.NfM 

Carbon 

0.10  to  0.55 

B.-l.Tn    •    nf 

Balance  of 

Mn. 

0.45  to  0.75 

an.Tlys  >  s.nne 

analysis  Kamc 

Phos. 

not  over  0.04 

as  X...  1 

r.s  No.  1 

Sul. 

not  over  0.05 

SI. 

1.75  to  2.00 

Mo. 

0.25  to  0.50 

0.50  to  0.75 

0.75  to  1.00 

•Ab.stract  of  a  paper  presented  June  24  at  the  annual  meeting 
of  the  .Vmerir.in  Society  for  Testing  Materials. 


Dr3««.ng   and  Anntjl.n;,   Temperalu'Cl,  dtq  Fikr 

Flo.    2. — Comp.irlson    of    Chrome-Nlckel-IMolybdenum    and    Chrome- 

Nlck!l   Steels;   P  s  in.   Round   Bars.   Heat  Treated   In   Full   Size, 

Then   ^?achined  to  0.SO5  in   Diameter. 

conditions  show  uniformly  higher  tensile  strength  and  elastic 
limits  with  greater  elongation  and  reduction  of  area: 


=  eik 

X  c  «^ 

C  4    — 
O  I-     . 

No.  1  chromo-molybdenum  as  rolled, 

1   in.   round   140.000 

No.   2   nickel-molybdenum   as  rolled. 

1   In.  round   120.000 

ANALYSIS. 


—      u 

105,000 
93,000 

Nickel. 
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o  a  41 
3  •;  S' 
T  =  u 
fi^  r  c. 

32.0 

39.0 


Jfolyb- 
denum. 

0.35 
0.40 


Carbon.     Chromium. 

No.   1    (1.10  l.OO  

No.   2    0.10  1.50 

The  higher  elastic  limit  of  No.  1  as  rolled,  together  with 
its  easy  machining  qualities  (for  it  machines  as  readily  as 
the  TO,(lOO-lb.  per  stpiare  inch  elastic  limit  managnese  steel 
used  for  gun  barrels),  reconimends  it  for  the  purpose. 
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Fig.    3. — Comparative    Quality    Curves    of    fVlolybdenum    and    Other 
Alloy    Steels. 
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The  effect  of  various  quenching  temperatures  on  the  ten- 
sion test  values  of  the  chrome  molybdenum  steels  is  shown 
by  the  following  table: 

Tensile                   Elastic          Eloneation  Reduction 

Quenchine  strength,  lb.            Ilnii:.  lb.            in  2  in..  of  area. 

ti>mpfraliires.  p^r  s^i.  in.              per  sq.  in.           percent.  percent. 

1550"  F 160.925                     156.625                     IS.O  62.2 

1600"  F ISa.SSO                     149.925                     17.5  60.2 

ISr.ir  F 156.375                      145.775                      17  0  60.2 

1700*  F 153.450                     141.570                     17.0  60.1 

1750°  F 154.360                     142.500                    IS.n  60.0 

ISOO*  F 154.900                     141.000                     17.5  59.0 

Drawing    temperature:      1000' F.      Quonchinc    medium:      Water. 

Three-quarter  In.   round  bar.     Analysis:     0.30  per  cent  carbon,  0.70 
vr  cent  ckrcmlum,  0.35  p«r  cent  molybdenum. 

A  microscopic  study  of  the  structure  of  nearly  all  of  these 
teels  shows  great  similarity  in  that,  when  quenched  and 
drawn  from  350  to  1,100°  F.,  they  show  a  fine  uniform  dis- 
tribution of  the  constituents;  so  much  so  that  the  structure 
of  the  specimen  drawn  at  1.100°  F..  wliich  presumably  con- 
tains ferrite  and  pearlite.  cannot  be  distinguished  from  that 
drawn  at  :!50°  F.  except  in  the  case  of  the  lower  niolybdenum- 
<'ontent  steels,  which  show,  when  drawn  as  high  as  700°  F., 
1  martensitic  or  pseudo-martensitic  structure.  Otherwise 
•  ven  these  are  alitie  as  the  following  studies  show.  When 
heated  after  quenching  to  1,400°  F.,  the  ferrite  separates  out 
distinctly  from  the  pearlite.  which  latter  takes  a  more  pearl- 
itic  structure.  In  other  words,  the  steel  becomes  annealed. 
From  the  steel  maker's  point  of  view,  the  production  of 
these  steels  is  commercially  practicable.  Now  that  the  sup- 
ply of  molybdenum  ore  in  large  quantities  is  assured,  these 
steels  will  be  widely  used.  Thay  cost  less  per  pound  of  alloy 
used  In  their  production  than  3.50  per  cent  nickel  steel.  For 
xample.  the  nickel  in  a  pound  of  3.50  per  cent  nickel  steel 
I  40  ct.  per  pound  costs  1.4  ct.;  in  1.00  per  cent  chromium, 
'  25  to  0.50  per  cent  molybdenum  (0.40  per  cent  added)  steel, 
» ilh  chromium  at  20  ct.  per  pound  and  the  molybdenum  at 
-.'  per  pound,  the  alloys  cost  but  0.33  ct.  for  the  chromium 
iiid  O.S  ct,  for  molybdenum,  a  total  of  1.13  ct. 

The  physical  qualities,  such  as  forgeability,  machineability. 
responsiveness  to  heat  treatment,  together  with  the  great 
strength  and  toughness  of  these  steels,  are  such  that  for 
structural  steel  elements  such  as  those  entering  into  the 
manufacture  of  machines,  automobiles,  aeroplanes,  etc., 
where  strength  and  toughness  are  necessary  to  meet  service 
conditions,  they  will  be  used  with  the  best  results.  Among 
such  elements  may  be  mentioned  gears,  crank  shafts,  connect- 
ing rods,  shafts,  springs,  cams,  bearings,  etc. 


Conference  on  Employment  and  Vocational  Education, — 
Acceptances  already  received  from  invitations  to  the  confer- 
ence on  employment  and  vocational  education  which  is  to  be 
held  in  the  Congress  Hotel  in  Chicago  on  Nov.  12,  indicate 
that  at  least  500  employers,  employment  managers,  repre- 
sentatives of  employment  bureaus  and  educators  will  be  pres- 
ent. The  conference,  which  is  sponsored  by  the  American 
Association  of  Engineers,  will  consider  the  problems  of  em- 
ployment which  are  confronted  by  noncommercial  employ- 
ment bureaus  and  will  discuss  the  relation  between  employ- 
ment service  and  education.  Placing  the  graduate  in  his  first 
position  is  the  subject  of  an  address  to  be  delivered  by  A.  B. 
Crawford,  director  of  the  baureau  of  appointments  of  Yale 
University.  The  attitude  of  the  employer  toward  the  man 
placed  in  his  employ  by  the  employment  bureau  will  be  out- 
lined by  Frank  D.  Chase,  president  of  Frank  D.  Chase,  Inc., 
of  CTilcago,  who  has  named  his  talk  "What  the  Employer  Re- 
quires When  Engaging  an  Engineer."  Employment  office  ad- 
ministration will  be  discussed  by  George  P.  Hambrecht,  chair- 
man of  the  Industrial  Commission  of  Wisconsin.  The  rela- 
tion between  education  and  industry  will  be  explained  by 
John  B.  Densmore,  director-general  of  the  United  States  Em- 
ployment Service.  Possibly  one  of  the  most  important  ad- 
dresses Is  that  to  be  delivered  by  James  P.  Munroe,  vice- 
cbaiiman  of  the  Federal  Board  for  Vocational  Education,  en- 
titled. "Vocational  Advisement  as  a  Prime  Function  of  Voca- 
tional Education."  The  attendance  at  the  conference  is  not 
limited,  but  although  several  thousand  invitations  have  been 
sent  out  It  has  been  impossible  to  communicate  with  every- 
one who  would  like  to  attend  the  conference.  An  invitation 
Is  extended  to  everyone  to  attend.  No  card  of  admission  is 
nncpi.sary.  The  morning  session  commences  at  9  a.  m.;  the 
afternoon  session  at  2:30  p.  m.,  and  the  evening  session  at  7 
p.  m.  At  11  a.  m.  the  rooming  session  will  divide  into  four 
group  meetings:  employers  and  employment  managers;  em- 
ployment bureaus:  representatives  of  educational  institu- 
tions, and  general  employment  discussions. 


142-Ft.  Span  Concrete  Girder 
Bridge 

Two  unusually  long  concrete  girder  spans  make  up  a  new 
highway  bridge  recently  constructed  over  the  Salt  River 
in  Humboldt  County,  Calif.  Each  span  is  142  ft.  between 
centers  of  support,  which  is  believed  to  be  far  in  excess  of 
the  longest  reinforced  concrete  girders  heretofore  built.  The 
following  details  of  this  bridge  are  taken  from  The  Architect 
and  Engineer. 

The  spans  are  identical.  Each  consists  of  two  concrete 
girders  12  ft.  deep,  carrying  at  20-ft.  intervals  (21-ft.  spans 
at  each  end>  floor  beams,  between  which  the  5-in.  concrete 
floor  is  carried  on  9x20-in.  reinforced  concrete  stringers 
spaced  at  the  third  points  of  the  floor  beams.  The  main 
section  of  the  girder  is  7  in.  thick,  enlarging  by  steps  to  24 
i"    at  the  top  and   IS   in.  at  the  bottom,  and   with  pilasters 


Underside   of   Bridge. 

opposite  the  floor  beams  stepping  up  to  maximum  width  of 
30  in.  and  thickness  of  18  in. 

Each  main  girder  is  figured  as  a  straight  girder  loaded 
for  floor-beam  reaction.  The  steel,  however,  is  continuous 
over  the  center  pier,  no  expansion  joint  being  provided  at 
this  point.  The  design  was  made  for  a  uniform  live-load 
of  70  lb.  per  square  foot  over  the  entire  road  surface  or  a 
15-ton  road  roller,  in  accordance  with  the  theory  and  tabula- 
tion in  Ketchum's  "Design  of  Highway  Bridges."  As  classi- 
fied in  that  text,  this  bridge  would  be  classed  "E — ordinary 
county  highway  bridges."  Calculation  of  stresses  under 
dead — and  alive — load  gives  a  maximum  compression  of 
1,100  lb.  per  square  inch  and  a  maximum  shear  of  226  lb. 
per  square  inch  in  the  main  girders.  Concrete  Is  expected 
to  carry  only  00  lb.  of  the  shear,  steel  being  provided  for  the 
remainder.  Calculated  extreme  fiber  stresses  of  the  steel 
in  the  girder  range  from  12.000  lb.  in  the  top  of  the  bottom 
flange  to  Ifi.OOO  lb.  per  square  inch  in  the  lower  bar.  The 
21-ft.  stringers  were  stressed  less  than  the  main  girders. 
Here  the  15-ton  road  roller  stresses  govern,  while  in  the  de- 
sign of  the  main  girders  the  distributed  load  gave  maximum 
stress.  In  the  stringers  the  maximum  fiber  stress  of  the 
concrete  is  350  lb.  per  square  inch.  In  the  steel  a  maximum 
fiber  of  16,000  lb.  per  square  inch  was  permitted  and  the 
shear  is  145  lb.  net  section.  Because  of  the  likelihood  of 
rusting  and  corrosion,  too,  it  was  decided  not  to  use  roller 
bearings  to  carry  the  expansion  movement  of  the  girders. 
Instead  a  thin  sheet  of  asphalt  was  poured  at  each  end  and 
4  in.  latitude  allowed  for  expansion  and  contraction. 

The  influence  of  concrete  ship  design  and  construction 
was  noticeable  in  the  layout  of  the  reinforcement  and  in 
placing  the  concrete.  Steel  bars  were  distributed  closely 
through  the  flanges  of  the  girders,  and,  as  in  the  concrete 
ships,  they  were  separated  witli  spacers.  Placing  the  con- 
crete, too,  was  facilitated  by  the  use  of  pneumatic  hammer 
on  the  forms,  as  was  done  in  the  Government  concrete  ships. 

Reinforcement  in  the  girders  was  built  up  to  shape  in 
the  forms.  An  opening  was  left  along  the  upper  side  of  the 
bottom  flange  of  the  forms  through  which  to  place  the 
bars  below  that  level,  and  each  layer  was  fastened  as  i.t 
was  placed.  The  steel  used  in  top  and  bottom  flanges  Is  all 
1 '4t-ln.  bars,  plain  rounds,  which  were  delivered  on  the  job 
in  lengths  up  to  SO  ft.  In  order  to  avoid  the  possibility  of 
confusion  in  placing  the  steel  and  to  Insure  a  location  of 
joints  '.hat  would  give  a  sufficient  cross-section  of  continuous 
steel  at  any  point,  there  was  added  to  the  blue-print  an  extra 
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sheet  on  which  was  plotted  the  length  and  location  of  every 
lonKitudinal  bar  iu  top  and  bottom  flanges. 

In  the  bottom  flange  there  are  nine  layers  of  six  and  five 
bars  each.  E^ob  layer  was  numbt-red  and  the  successive 
runs  of  bars  in  each  layer  were  lettered.  By  laying  off  the 
length  of  these  bars  to  scale,  one  above  another,  it  was  pos- 
sible to  tell  at  a  glance  whore  joints  would  come  without  in- 
terference, and  conversely  where  to  put  the  steel  when  the 
time  came  to  sort  it  out  and  assemble  It  on  the  Job.  Thus  on 
this  special  sheet  not  only  was  each  run  of  steel  Idenilfled 
hy  letter  and  number,  but  the  exact  length  of  each  piece 
ind  Its  longitudinal  position  were  also  specifled.  In  order  to 
fcure  the  neces.-uiry  amount  of  steel  in  all  crosssections 
without  lap-Jolnts.  joints  were  broken  at  such  Intervals  that 
such  joints  could  be  used  In  all  runs  and  still  maintain  the 
required  amount  of  steel  in  all  sections. 

The  concrete  was  poured  in  five  successive  stages.  The 
lower  halves  of  the  girders  were  poured  first,  then  the  floor 
system,  and  finally  the  upper  halves.  I'nder  this  plan  suit- 
able places  for  making  joints  could  be  reached  at  the  end  of 

•  ach    day's    continuous    pouring.      Each    half   of   each    girder 
vas  poured   in  one  day  and  the  floor  system  was  poured  in 

'ur  sections  in  one  day  each. 

Two  grades  of  concrete  were  used  on  the  job,  one  for  the 
-Girders  and  one  for  the  floor  slabs  and  floor  system.  In  the 
i;irders  there  was  used  a  1:1  mix,  with  the  aggregate  con- 
sisting of  1^4   parts   sand  and   2Vi   parts  gravel,  and  gravel 

■  inglng  from  ^  in.  as  a  maximum  down  to  >4  In.,  and  the 
-and  from  ^  In.  to  fines.  In  the  floor  system  a  1:1%:4',& 
mix  was  used  with  the  gravel  up  to  lU  In.  maximum  size. 
The  1:H4:2'4  mix  was  found  to  test  from  2.S00  to  -1,200  lb. 
per  square  inch  iu  2S  days. 

The  falsework  consisted  of  ordinary  driven  pile  bents  with 
sway  bracing,  such  as  Is  used  on  railroad  trestles.  Square 
timber  caps  were  used  and  above  the  caps  the  supports  were 
shored  up  on  shims  so  that  the  forms  could  be  accurately 
lined    up    just    before    pouring    concrete.      The    unsupported 

•  ngth  of  piles  varied  from  10  to  2;"  ft.    The  operations  were 

■  arried  on  from  one  end  of  the  bridge  instead  of  both  ends 
as  originally  planned.  This  was  due  to  the  failure  of  the  old 
bridge  nearby,  which  prevented  the  contractor  from  deliver- 
ing materials  on  the  far  side  of  the  stream. 

Using  the  design  figures  with  a  section  modulus  of  15, 
the  center  defiection  of  the  girders  for  full  load  was  calcu- 
lated to  be  2  1  16  In.  Six  weeks  after  the  forms  had  been 
removed  a  deflection  of  \V^  in.  In  the  center  of  the  span  was 
reported.     Specifications  called  for  a  2-in.  camber. 

The  bridge  was  designed  by  Mr.  H.  .T.  Brunnier.  Consult- 
ing Engineer.  San  fYancisco.  Mr.  A.  J.  Logan  Is  County 
Surveyor  of  Humboldt  County. 


Charring  Does  Not  Preserve  Wood 

Charring  is  of  little  value  in  protecting  the  butts  of  fence 
posts  and  telephone  poles  from  decay.  This  is  shown  by 
service  tests  made  by  the  U.  S.  Forest  Products  Laboratory 
on  fences  of  charred  and  untreated  posts  of  various  species. 
The  charred  posts  proved  In  these  tests  to  be  even  less 
durable  than  the  untreated  ones. 

Theoretically,  an  area  of  charred  wood  around  a  post 
should  prevent  decay,  because  charcoal  does  not  decay  or 
encourage  the  growth  of  fungi.  But  the  charred  area  around 
a  post  is  not  usually  a  solid  covering.  It  Is  checked  through 
In  many  places.  If  posts  are  seasoned  before  they  are 
charred,  the  charring  does  not  reach  to  the  bottom  of  the 
season  checks  which  are  always  present.  If  green  un- 
checked posts  are  charred,  checks  will  open  through  the 
charred  part  as  the  wood  seasons.  In  either  case  the  un- 
charred  center  of  the  post  is  exposed  to  fungus  infection 
and  will  decay  as  rapidly  as  any  untreated  wood. 

Charring  deep  enough  to  resist  decay  would  undoubtedly 
weaken  a  post  of  ordinary  size. 


Wood  Preservative  Output  in  U.  S. — Investigation  by  the 
Forest  Service  of  the  Inited  States  Department  of  Agri- 
culture shows  that  the  use  of  wood  preservative  has  in- 
creased to  a  large  extent  in  the  United  States.  In  1919 
there  were  65.556.247  gal.  of  creosote.  2.412,592  gal.  paving 
oil.  102.011  gal.  of  miscellaneous  preservatives  used  In  the 
United  States,  in  addition  to  4.'?,483.0flii  lb.  of  zinc  chloride, 
the  largest  quantity  of  this  preservative  ever  reported  by 
tVe  industry.     Of  the  creosote.  6.493,000  gal.  were  imported. 


Reconstruction  Progress  and  City 
Planning  in  France* 

By  GlOOltClE  B,  FOUl>. 
Director    CUy    Planning    DoDurlmcnt    of    tlio    Ticlinlcftl    Advisory- 
Corpora  tlun 

Tho  French  are  coming  back.  We  knew  they  would  but 
their  achievement  in  the  face  of  the  most  appalling  destruc- 
tion the  world  has  ever  seen  is  astounding.  An  area  as  big 
a.s  Massachusetts,  Rhode  Island  and  part  of  Connecticut  was 
laid  waste  but  already  two-third  of  It  Is  back  under  cultiva- 
tion. More  buildings  were  destroyed  than  in  the  whole  of 
Greater  New  York,  and  yet  not  only  is  almost  everything  re- 
pairable back  In  use  but  complete  reconstruction  Is  well  un- 
der way.  Three-quarters  of  the  factories  are  again  In  oper- 
ation. 

Enough  miles  of  railroad  were  destroyed  to  reach  from 
New  York  to  San  Francisco,  but  almost  all  Is  not  only  back  In 
use  but  is  handling  much  more  freight  than  before  tho  war. 
Eighteen  hundred  bridges  were  destroyed.  Almost  all  are 
rebuilt  and  better  and  more  modern  than  before  the  war. 
They  are  profiting  by  the  destruction  of  several  hundred 
miles  of  canals  to  prepare  them  to  take  600ton  barges  In- 
stead of  300ton.  Whole  mountain  sides  are  being  blasted 
away  to  repair  the  destroyed  tunnels  and  great  arched  con- 
crete retaining  embankments  are  being  constructed. 

Mistakes  of  the  Past  Being  Corrected.  -In  their  haste  to 
get  back  on  their  feet  are  they  just  putting  back  what  was 
there  before  the  war?  Far  from  it,  they  are  profiting  by  the 
occasion  to  correct  the  mistakes  of  the  past  and  to  start 
fresh. 

Chauny  was  a  knee-high  town  blown  up  systematically  by 
the  Germans  because  It  was  an  important  industrial  city;  a 
menace  to  German  trade.  La  Renaissance  des  Cites  held  a 
competition  for  plans  for  its  improvement.  The  remarkable 
prize  plan  has  been  officially  adopted  by  the  city.  It  creates 
a  large  factory  district  between  the  railroad  and  the  canal 
with  worklngmen's  model  home  communities  within  easy 
walking  distance. 

Soissans  always  under  fire  during  the  war  is  profiting  by 
the  destruction  to  replace  some  of  her  tortuous  streets  by 
broad  traffic  arteries.  Arras,  Verdun,  Cambral,  etc.,  are  do- 
ing the  same. 

Lille,  the  great  Industrial  center  of  northern  France,  is 
tearing  down  her  choking  walls  and  changing  her  terminal 
passenger  station  into  a  modern  through  station  and  now  she 
is  holding  a  great  competition  for  the  planning  of  all  of  the 
contributing  area. 

Rheims  is  the  first  city  in  France  to  have  Its  comprehensive 
city  plan  adopted  by  the  French  government.  In  these  plans 
I  provided  for  large  industrial  districts  along  the  railroads 
and  the  canals  radiating  from  the  center  of  the  city  and  alter- 
nating with  workingnien's  living  districts  also  radiating.  An 
ample  playground  was  attached  to  every  school  by  appropri- 
ating the  centers  of  deep  blocks.  Parks  and  connecting 
boulevards  were  distributed  around  the  outskirts.  Commu- 
nity center  buildings  and  public  markets  were  located  within 
easy  reach.  Public  and  semi-public  buildings  were  given  an 
adequate  setting.  Many  of  these  ideas  and  others  that  we 
have  come  to  think  of  as  necessities  in  America  were  new  to 
them,  but  they  are  open-minded  and  want  to  do  the  right 
thing.  The  city  engineers  are  often  the  quickest  to  grasp 
the  new  possibilities  and  the  most  zealous  to  push  them. 

Marseille  and  Limoges  are  wiping  out  large  slum  areas  and 
making  them  into  the  show  quarters  of  the  city. 

Lyons,  the  silk  city,  has  built  a  great  bridge  and  a  big  pub- 
lic hospital  during  the  war  and  is  now  working  on  a  sewer 
system  and  10.000  worklngmen's  homes. 

Paris  has  just  held  a  great  competition  for  a  comprehensive 
city  jilan  for  all  of  the  surrounding  territory.  As  a  member 
of  the  jury,  I  was  most  struck  by  the  vision  with  which  the 
judges  ap))roached  their  problem. 

Compulsory  City  Planning  Law  in  France.— What  is  there 
In  this  record  that  interests  us?  First  and  foremost  the 
great  fact  that  France,  the  first  of  all  countries  in  the  world, 
voted  on  March  14,  1919,  a  compulsory  city  planning  law  by 
which  every  city  over  10,000  inhabitants  must  make  a  com- 
prehensive plan  for  Its  Improvement  and  every  devastated 
town  and  village,  no  matter  how  small— and  there  are  2,600 

•From  a  paper  presented  at  tho  recent  convention  of  the  Amer- 
ican Society  for  Municipal  Improvements. 
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of  them — must  make  a  plan  for  better  sanitation,  circulation, 
open  spaces,  housing,  etc.,  before  any  permit  for  any  recon- 
struction   can    be    given. 

Today,  already  over  over  a  thousand  towns  have  their  plans 
and  already  the  state  has  approved  several  hundred  of  them. 
One  and  all  they  are  profiting  by  the  occasion  to  correct  the 
mistakes  of  the  past  and  to  modernize  their  towns  without 
losins  their  character,  although  I  had  much  ado  to  persuade 
some  of  them  not  to  adopt  our  nightmare  American  gridiron 
plan  which  so  rubber  stamps  our  towns. 

Then  they  have  excellent  expropriation  laws.  It  was  just 
five  days  before  the  armistice  that  they  adopted  a  most  use- 
ful excess  condemnation  law;  but  for  years  their  laws  have 
permitted  them  to  lay  out  streets  on  the  map  in  the  bed  of 
which  the  owner  can  build  only  at  his  own  risk  and  the  city 
assesses  benefits  and  awards  damages  only  when  it  is  ready 
to  expropriate. 

Furthermore,  for  many  years  they  have  been  widening 
streets  all  over  France  by  the  same  process  that  has  been 
used  in  widening  Chestnut  and  Walnut  streets  in  Philadel- 
phia, that  is,  by  striking  a  building  line  a  given  number  of 
feet  back  from  the  old  street  line  and  then  requiring  every 
property  owner  on  rebuilding  to  set  back  to  the  new  line. 
Fully  one-third  of  the  streets  of  old  Paris  are  bein.g  widened 
today  by  this  means.  As  benefits  are  assessed  at  the  same 
tinio  damages  are  awarded,  the  city,  in  the  long  run,  secures 
the  widening  for  a  very  small  outlay. 

In  1902  France  passed  an  excellent  permissive  health  law- 
giving cities  the  right  to  appoint  health  boards  and  to  adopt 
sanitary  codes  tor  which  the  governmert  furnished  a  model 
form.  The  famous  war  damage  act,  by  which  the  govern- 
ment pays  all  war  damage  in  full,  also  provides  that  all  de- 
vastated towns  and  villages  must  be  made  more  sanitary  and 
that  the  government  will  pay  a  large  part  of  the  cost.  The 
result  is  that  water  and  sewer  systems  are  appearing  all 
over  northern  FVance. 

Financing  Workmen's  Housing. — On  workingmen's  housing 
the  French  government  has  been  loaning  money  for  many 
years  at  2  per  cent  interest  amortizable  in  not  over  2.5  years. 
They  loan  it  to  a  city  bureau  or  to  a  housing  company  on  con- 
dition that  they  do  not  charge  over  400  to  0.36  francs  rent. 
depending  on  the  location  and  the  size  of  the  suite,  and  in 
no  case  more  than  4%  per  cent  of  the  cost  of  land  and  build- 
ing. The  government  lends  from  fin  to  SO  per  cent  of  the 
total  cost  and  private  capital  invested  in  the  balance  must 
not  pay  over  4  per  cent.  The  tenant  pays  from  2%  to  3% 
per  cent  per  annum  where  he  rents  and  1/5  down  and  from 
2  to  214  per  cent  per  annum  where  he  buys.  Taxes  on  new 
housing  are  remitted  for  12  years.  Special  inducements  are 
given  to  the  needy,  to  large  families  and  for  the  purchase  of 
small  farms. 

A  new  bill  now  before  the  French  parliament  provides  that 
the  government  shall  give  outright  one-half  of  the  cost  of 
land  and  buildings  with  a  view  to  the  erection  of  500.000 
workingmen's  homes  in  the  next  ten  years. 

The  French  have  always  been  famous  for  their  roads, 
mostly  macadam  with  a  very  thin  top  crust.  They  have  stood 
the  inevitable  neglect  of  the  war  remarkably  well.  Every- 
where in  the  devastated  region  they  are  being  rebuilt.  They 
rarely  use  our  tar  binders  and  our  oils,  but  they  are  begin- 
ning to  use  our  concrete  roads.  In  Paris  everywhere  except 
on  the  hills  they  are  using  wood  blocks. 

Their  canals  and  railroads  in  the  devastated  regions  have 
come  back  with  astounding  rapidity,  but  their  great  contribu- 
tion Is  their  light  narrow-gauge  railways  that  ramify  all  over 
the  country.  These  use  light  rails  and  virtually  no  grading. 
They  proved  of  inestimable  value  d\iring  the  war. 

There  were  no  community  centers  in  France  before  the 
war.  but  to-day  there  are  at  least  four  national  socltles  or- 
ganizing them  throughout  the  devastated  regions.  The  idea 
la  taking  hold  rapidly,  often  starting  as  a  workingman's  club. 
They  serve  as  an  excellent  counteractive  for  the  saloon. 

Beauty  and  charm  has  always  characterized  the  French 
towns  and  villageH.  They  are  apt  to  place  that  which  is  of- 
fensive to  the  sight  before  that  which  is  offensive  to  the 
sense  of  smell  or  of  hearing.  They  insist  that  their  towns 
shall  be  attractive,  often  invoking  the  police  power  to  that 
end.  The  interesting  part  of  if  Is  that  it  costs  little.  If  any, 
more  than  it  would  if  they  didn't  In.'tl.^t.  They  appreciate 
the  fact  that  attractiveness  in  their  surroundings  Is  an  eco- 
nomic asset.     It  pays. 

Reconstruction     Co-operation. — ^Finally     to     realize     their 


plans  the  French  have  developed  vastly  of  late  the  principle 
of  "co-operation."  Over  l.Oon  reconstruction  co-operative  so- 
cieties have  been  founded  in  the  devastated  regions,  several 
villages  often  combining  in  one.  E;k1i  society,  aside  from  en- 
couragement from  the  government,  iirofits  by  all  of  the  sav- 
ings entailed  in  having  only  one  ari  hitect  and  one  contractor 
fo^  the  whole  group  who  buy  in  quantity  and  ship  in  quantity, 
who  can  organize  large  shops,  burn  their  own  brick  and  lime 
and  standardize  everything  that  goes  into  the  buildings. 

However,  the  great  outstanding  contribution  of  France  is 
the  fact  that  she  now  realizes  that  her  towns  and  villages 
must  plan  ahead  and  private  property  rights  must  be  con- 
trolled for  the  public  good.  The  war  has  borne  in  upon  her 
that  mistakes  of  the  past  must  be  corrected.  She  realizes 
that  she  owes  it  to  the  citizens  of  the  future  to  plan  for  them 
healthy,  convenient,  comfortable,  charming  places  to  live  and 
work  in. 


Rules  and  Unit  Stresses  for  Rating 
Existing  Railway  Bridges 

At  a  meeting  last  August  of  the  Committee  on  Iron  and 
Steel  Structures  of  the  American  Railway  Engineering  Asso- 
ciation changes  in  the  proposed  rules  for  classifying  existing 
railway  bridges  w-ere  adopted  tentatively,  and  a  sub-commit- 
tee instructed  to  prepare  a  draft  of  the  rules  as  revised  for 
advance  publication  in  the  bulletin  of  the  association,  in 
order  that  the  members  might  have  an  opportunity  to  submit 
discussions  in  time  for  them  to  be  considered  at  the  next 
meeting  of  the  committee,  in  November.  The  rules  appear 
in  the  August  bulletin.     They  are  as  follows: 

(1)  In  fixing  the  carrying  capacity  of  any  bridge  under 
traffic,  its  location,  design,  details,  material,  workmanship, 
behavior  and  physical  condition  must  bo  taken  into  account. 

(2)  Before  recalculating  an  existing  bridge,  a  careful  in- 
spection should  be  made  to  determine:  (a)  Whether  the 
actual  sections  and  details  conform  to  the  drawings:  (b)  the 
loss  of  metal  due  to  corrosion  and  wear.  This  determination 
should  be  made  by  caliper  measurements,  after  thorough  re- 
moval of  scale;  (c)  the  general  physical  conditions.  Defects 
such  as  loose  rivets,  worn  pins,  cracked  metal,  etc.,  should  be 
carefully  noted  and  corrected.  Particular  attention  should  be 
given  to  the  position  of  track  with  respect  to  center  line  of 
bridge,  and  to  undesirable  details,  such  as  forked  ends  of 
compression  members,  eccentricity  in  riveted  joints  and  con- 
nections, unequal  stress  in  tension  members,  etc. 

(3)  In  recalculating  bridges  for  increased  loading,  the  equip- 
ment in  actual  use,  or  which  it  is  proposed  to  use.  shall  be 
taken  for  determining  the  live  load  stresses.  Where  the 
design  or  details  are  such  as  to  cause  unusual  eccentric  or 
secondary  stresses,  these  stresses  shall  be  taken  into  ac- 
count. It  is  recommended  that  stresses  in  members  sub- 
ject to  marked  secondary  effects  be  determined  by  strain  gage 
measurements. 

f4)  Where    speeds    may    exceed    15    miles    per    hour,    the 
dynamic   increment   of  the   live   load   shall   he  added   to  the 
maximum   computed    live   load   stresses   and   shall    be   deter- 
mined by  the  formula. 
300 

I^^ ,  in  which 


L= 


300+ 

100 
I=impact  or  dynamic   increment  to   be  added   to  the  live 

load  stress. 
S=coniputed  maximum  live  load  stress. 
Ij^the  length  In  feet  of  the  portion  of  the  span  which  is 

loaded  to  produce  maximum  stress  in  the  member. 
(5)  It  a  bridge  is  so  located  that  speeds  are  definitely 
limited,  or  where  absolute  control  of  speed  can  be  secured, 
50  per  cent  of  the  impact  given  by  the  above  formula  shall 
be  used  when  the  speed  is  between  10  and  l.'i  miles  per  hour, 
and  25  per  cent  when  the  speed  is  less  than  10  miles  per 
hour.  If  the  bridge  is  located  where  the  locomotive  must  be 
started,  the  speed  increased,  or  the  brakes  applied,  full  im- 
pact  shall  be  used   In  the  calculations. 

fO)   Impact  shall  bo  added  to  stresses  produced  by  centrif- 
ugal force,  but  not  to  those  produced  by  lateral  forces. 

(7)  For  bridges  on  curves,  and  at  other  places  where  tracks 
are  off  center,  provision  shall  be  made  for  the  increased  load 
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carried    by    any    truss,   girder   or    floor    member   due    to    the 
eccentricity  of  the  load. 

(8)  In  spans  exceeding  ir.O  feet  in  length,  and  in  viaduct 
towers,  the  effect  of  laterul  (or  wind)  force  shall  be  taken 
into  account.  The  lateral  force  shall  consist  of  a  moving  load 
equal  to  lo  lb.  per  square  foot  on  the  vertical  projection  of 
the  structure  on  a  plane  parallel  with  its  axis,  and  a  moving 
load  of  4UII  lb.  per  linear  foot  applied  s  ft.  above  the  base 
of  rail. 

(!t)  On  curves,  the  centrifugal  force,  based  on  actual  speed 
of  operation,  and  assumed  to  act  C  ft.  above  the  base  of  rail, 
shall  be  taken  into  account. 

(10)  The  limiting  unit  stresses  resulting  from  the  loads 
and  forces  mentioned  in  the  previous  articles,  in  combination 
with  the  actual  dead  loud,  shall  not  exceed  the  following.  In 
pounds  per  square  inch: 

Open  honrth    Wrt.  Iron  anil 
8t«'il.       Bessrmfr  steel. 

Mul  tension  (net  section)    2(5. 00"  22.UOII 

Mai  comprv!«»lon   (gross  section!    21.00i>— 100—  20,500— SO — 

r  r 

• •    ■        >         '      20,000  17,000 

•  rs  of  rolled   sluipes    - 
-I,  built  sections  and 

,,    ,,,.,    -,,i.,.„ 26.000  22.000 

In  cxtr--nie   nbers  of  rolled   beams 

yprtu.ni       21,000  20,000 

'Vers  of  pins   (fltrured 

~.s    concentrated    at 

(;0,000  60,000 

■  r  webs  ((iTOS.s  section'*. .IS.OOO  15,000 

.1  pins    22,000  19,000 

~.  pins,  outstanding  legs 
■(  Mill.  1  .1  .cimles.  and  other  steel  parts 
In    contact    44.000  3S.OO0 

The  above  mentioned  values  for  shear  and  bearing  shall  be 
.luced  20  per  cent  for  countersunk  rivets,  floor  connection 
!ivets,  and  turned  bolts. 

(Ill  In  members  subject  to  stresses  produced  by  a  com- 
bination of  dead  load,  live  load,  impact  and  centrifugal  force 
with  lateral  forces,  or  bending  due  to  lateral  action,  unit 
stresses  25  per  cent  greater  than  those  given  in  Article  10 
may  be  allowed:  but.  in  such  case,  the  unit  stresses  due  to 
dead  load,  live  load,  impact  and  centrifugal  force  alone  shall 
not  exceed  those  given  therein. 

I  121  In  hangers  having  an  unequal  distribution  of  load,  con- 
iileration  should  be  given  to  the  necessity  for  reducing  the 
allowable  unit  stress  to  meet  this  condition. 

(13)   The  stress  per  square  inch  in  the  compression  flanges 
of  plate  girders  shall  not  exceed. 
1 
23000  —  400  — .  for  Open  Hearth  Steel. 
b 
1 
and  19000—300—.  for  Wrought  Iron  and  Bessemer  Steel, 

b 
in  which  l=the  length  of  the  unsupported  flange,  between 
lateral  connections  or  knee  braces. 
b=the  flange  -width. 
(H)  Plate  girders  shall  be  computed  either  by  the  moment 
of  inertia  of  their  net  sections,  including  compression  side;  or 
by  assuming  that  the  flanges  are  concentrated  at  their  cen- 
ters of  gravity.     In  the  latter  case,  one-eighth  of  the  gross 
section  of  the  web.  if  continuous  or  properly  spliced,  may  be 
used  as  flange  section.     For  girders  having  unusual  sections, 
the  moment  of  inertia  method  shall  be  used. 

(1.1)  When  the  calculated  stresses  exceed  the  foregoing 
limits,  or  -when  the  design  or  physical  condition  makes  it 
necessary,  the  structure  shall  be  strengthened  or  nenewed. 


New  Type  of  Brick  Wall  Construction.— The  City  Council 
of  Ijos  Angeles.  Calif.,  has  approved  an  amendment  to  the 
city  building  ordinance,  allowing  the  use  of  an  S-in.  hollow 
wall  built  of  solid  brick.  In  this  construction  bricks  are  laid 
n  edge,  giving  a  2-in.  section  on  either  side  of  a  4-in.  air 
.>pace,  and  are  bonded  together  with  header  brick,  laid  on 
edge.  S  in.  apart,  in  every  course.  Following  the  ordinary 
method  of  laying  brick  the  headers  give  a  Flemish  bond. 
The  ordinance  requires  that  such  walls  be  laid  with  mortar 
composed  of  3  parts  of  rich  lime  mortar  and  1  part  of  cement. 
They  may  be  used  only  in  1-story  buildings  -v^jhere  the  height 
of  the  story  does  not  exceed  9  ft.,  erected  outside  Are  limits 
Xos.  1,  2.  3  and  4.  Three  courses  of  solid  brick  wall  are 
required  at  the  top  un^er  all  ceiling  and  root  joists.  The 
length  of  the  wall,  unless  supported  laterally,  is  limited  to 
24  :t. 


The  New  Joint  Committee  and 
Stc-'ndard  Reinforced  Con- 
crete Design 

By    EinV.Mtl)    (_;ul>KKlCY. 
Consulting  Knslneer.  Xlonoiii;alu-Ui   Hank  UulldiiiK.   ritlsliurKli.    Pa. 

The  American  Concrete  Institute  hurried  through  a  new- 
set  of  building  regulations  in  anlicipatlon  of  the  newly  or- 
ganized Joint  Committee  so  as  to  beat  th<'in  to  it.  They 
incorporated  (1)  a  low  standard  for  flat  slabs,  (2)  the  rod- 
dcd  column  with  a  high  unit  stress,  13)  excessively  high 
unit  shear  on  beams,  (4)  and  stirrups  or  short  shear  mem- 
bers, so-called.  This  was  uppareiuly  done  in  the  hope  that 
by  repeating  these  unsubstantiated  and  undefendiMl  methods 
of  design  a  sutliclent  number  of  times  they  can  create  truth 
that  never  existed — at  least  making  themselves  believe  these 
things  ar  true. 

Here  are  some  truths  that  are  hard  to  get  around  and  hard 
to  square  with  the  common  standards  of  reinforced  concrete 
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Fig.  1. 

design,  and  which  no  engineer  can  deny,  at  any  rate,  after 
repeated  public  statements  covering  u  period  of  years  they 
are  yet  to  be  challenged. 

(1)  No  critical  test  of  a  flat  slab  unit  nor  of  a  flat  slab 
building  was  ever  made  and  published.  A  critical  test  ou 
flat  slab  construction  is  either  a  test  on  an  isolated  unit 
without  balancing  loads,  a  test  on  a  row  of  bays  across  a 
building,  or  a  test  on  a  row  of  bays  along  the  outside  edge 
of  a  building  where  there  is  no  outside  supporting  girder. 
Only  such  tests  discover  the  strength  of  a  Hat  slab. 

(2)  No  tests  have  ever  been  made  and  published  on  red- 
ded columns  in  construction  resembling  a  building  that  have 
shown  up  well  in  the  test.  By  rodded  column  is  meant  a 
concrete  column  with  a  rod  near  each  corner  and  with  or 
without  steel  ties  at  Intervals  of  a  foot  or  so.  The  only  test 
the  writer  is  able  to  find  where  the  construction  resembled 
a  building  Is  described  in  Engineering  Record,  Sept.  30,  1905. 
Here  four  columns  supported  two  girders  and  a  slab  be- 
tween them.  The  columns  failed  at  the  extremely  low  load 
of  300  lb.  per  square  inch,  very  much  less  than  the  alleged 
safe  unit  loads  found  in  the  standard  regulations. 

(3)  Rodded  columns  in  many  laboratory  tests  have  proven 
to  be  weaker.  In  carefully  tested  specimens,  than  plain  con- 
crete columns.  No  engineer  who  values  his  reputation 
would  dare  to  use  plain  concrete  columns,  even  though  the 
.loint  Committee  Report  of  1H13  allowed  such  columns. 

(4)  The  actual  sum  of  the  bending  moments  in  a  flat 
slab  along  the  lines  AB  and  CD,  Fig.  1,  proven  by  mathe- 
matics that  no  engineer  can  dispute.  Is  '4  W'L";  and  this  is 
15  per  cent  greater  than  the  American  Concrete  Institute 
Regulations  require  in  design  for  the  sum  of  the  bending 
moments  along  the  lines  AEFB  and  CD,  where  the  sum  of 
moments  must  be  greater  than  along  AB  and  CD. 

(5)  No  analysis  of  the  stress  In  stirrups  placed  in  the 
standard  way  (nor  of  short  shear  members  nor  of  bent-up 
parts  of  rods  not  anchored)  can  possibly  be  made,  and  these 
three  methods  of  reinforcing  for  shear  or  diagonal  tension 
are  the  only  ones  recognized  in  most  books  and  In  most 
j:tandards. 

(6)  Harmonizing  with  (5)  tests  have  proven  that  no 
stress  of  any  considerable  amount,  particularly  no  tension, 
can  exist  in  the  shear  reinforcement,  so-called,  of  beams  of 
these  standard  designs,  unless  the  concrete  web  has  failed 
by  cracking.  Tensile  stress  is  the  thing  apportioned  to  the 
alleged  shear  reinforcement  by  standard  regulations  and 
that  in  conjunction  with  a  whole  web,  otherwise  there  is 
the  anomaly  of  a  broken  web  taking  a  portion  of  the  shear. 

1 7)  Standard  regulations  (the  Joint  Committee  Report 
and  the  American  Concrete  Institute  Regulations)  do  not 
require  any  provision  whatever  for  shear  or  diagonal  ten- 
sion reinforcement  In  the  part  of  the  beam  where  these 
stresses  are  the  greatest;  that  is,  for  %d  adjacent  to  the 
support. 
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(S)  Among  the  few  laboratory  tests  that  seem  to  be 
aimed  to  duplicate  the  conditions  in  a  building  are  a  lot  made 
by  Wither,  described  in  Bulletin  No.  175.  Vniversity  of  Wis- 
consin. They  are  continuous  beams  and  loaded  as  such.  A 
large  number  of  these  tests  broke  with  diagonal  cracks  ex- 
actly at  the  supports,  exactly  where  another  experimenter 
states  that  a  thousand  laboratory  tests  he  witnessed  did  not 
break  exactly  where  the  Joint  Committee  Report  and  the 
A.  C.  1.  Regulations  are  careful  to  tell  us  beams  do  not 
break,  and   exactly   where   these   standards   do   not  require 
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shear  reinforcement,  even  If  the  shear  is  equal  to  6  per  cent 
and  even  12  per  cent  of  the  ultimate  strength  of  the  concrte. 

(9)  A  large  number  of  beams  and  girders  in  buildings 
and  bridges  have  broken  oft  at  the  support,  carrying  the  in- 
adequate reinforcement  with  them.  Some  of  these  girders 
were  of  seasoned  concrete  in  use  in  bridges  many  months. 
Standard  design  would  require  no  reinforcement  across  the 
sections  that  broke,  for  the  standards  specifically  state  that 
no  shear  reinforcement  is  needed  close  to  the  supports  in 
beams  and  girders. 

(10)  The  widely  heralded  tests  that  purport  to  prove  that 
concrete  beams  can  carry  shears  equal  to  2,000  lb.  per  square 
inch  on  the  web  are  misleading  and  wrongly  interpreted. 
These  tests  are  the  warrant  for  the  excessively  high  unit 
shears  recommended  by  the  A.  C.  I.  regulations. 

As  shown  by  Fig.  2.  the  concrete  web  did  not  need  to  take 
shear  at  all  after  the  first  failure,  but  could  carry  its  share 
of  the  load  of  the  girder  in  simple  compression.  The  diag- 
onal tension  cracks  would  not  destroy  the  capacity  of  the 
web  to  take  this  compressive  stress. 

The  significance  of  the  foregoing  statements  will  be  per- 
fectly clear  to  anyone  familiar  with  reinforced  concrete  de- 
sign and  analysis.  No  end  of  opportunity  has  been  held  out 
to  engineers  to  refute  these  statements.  No  serious  effort 
has  been  made  to  do  so.  though  many  endeavors  have  been 
made  to  discredit  their  propagator  and  thus  draw  attention 
away  from  the  poignant  truth  of  the  statements. 

The  committee  of  engineers,  no  matter  what  their  stand- 
ing may  be  in  the  engineering  world,  that  attempts  by  mass 
action  to  perpetuate  the  discredited  standards  of  the  Ameri- 
can Concrete  Institute  Regulations  is  only  laying  up  wrath 
for  the  profession. 


Hooping  for  Concrete  Stave  Coal  Pockets 
and  Grain  Tanks 

The  August  issue  of  Concrete  gives  the  following  informa- 
tion on  the  hooping  of  concrete  stave  coal  pockets  and  grain 
tanks:  the  f^prures  being  based  on  data  supplied  by  the  Na- 
tional Cement  Stave  Silo  Association: 

SIZr;  AND  SPA<"IXG  OF  HOOP.S  FOR  COXCRETE  STA\TD  COAL 

POCKET.S— THI.S  TAWLR    I.S    FOR   ROfND    RODS   WITH 

ROLLED   THRE.,VDS 


DIft 
from 

Top. 
In  ft. 

O-IO 
10-20 
20- SO 
30-40 
<C-50 
.10-60 
SIZF 
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Tip 
In  't 

0-  .■; 

5-10 
10-15 

15-2(1 
20-25 
25-30 
30-35 


12  ft.  Dl.im.         14  ft.  Diam.        1«  ft.  Dlatn. 

g/lB'-lS-ctra.     O/IS'-IS"  ctrs.     9/16"-15"  ctrs 

9/16"-IE"ctr3.     9/16"-15"  ctre.     O/IC"-!',"  ctrs' 
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91' 9.'16"-1.';"  ctrs.     S'lB'-lO"  rtrs' 

9  1  D/ie'-lO"  ctrs.     9'16"-in"  ctrs 

9  9/lfi"-in'*  ctrs.     9'16"-in"ctrs 

■;    OF  TlOOr.S    FOR   CIRCULAR    CONCRETE 
TANK?    OF    VARIOf.S     DIAMBERS    AND 
KR    FI'JT-RE.S    OTVK.'i    SIZE    OP    HOOPS 
\vITiI     UOT.LED    THREAD.«-I>OWER    FIG- 
IJRES  GIVE   SPACING. 
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Determination  of  Stress-Deforma- 
tion   Relations   for   Concrete 
Under  Repeated  and  Con- 
tinuous Loadings* 

By    STANTON    WALKIiR. 

It  is  worth  noting  that  Mr.  Williams  is  in  disagreement 
with  most  investigators  when  he  concludes  that  the  stress- 
deformation  relation  for  concrete  is  linear  for  stresses  lower 
than  50  to  70  per  cent  of  the  ultimate  strength  of  the  con- 
crete. 

In  a  papert  on  the  modulus  of  elasticity  of  concrete  which 
the  writer  presented  to  the  American  Society  for  Testing 
Materials  in  1919,  data  from  tests  made  at  the  Structural 
Materials  Research  Laboratory,  Lewis  Institute,  Chicago, 
were  presented  which  showed  that  the  stress-deformation 
relation  for  concrete  may  be  represented  by  an  exponential 
equation  of  the  form — 

s  =  Kd°    (1) 

Where  s  =  compressive  stress  in  concrete 
d  ^  unit  deformation  of  concrete 
K  =  a    constant,    depending    on    the    strength    of    the 

concrete 
n  ==  an    exponent,    approximately     the     same    for    all 
conditions. 
In   Table  I  stress-deformation  data  are  tabulated   for  four 
different   concrete    mixtures.      Each    value    for   strength   and 
deformation  is  the  average  of  SO  tests  of  6  by  12-in.  cylinders 
made  on   20  different  days.    The  specimens  were  made  and 
tested  in  accordance  with  our  regular  laboratory  practice. 

The  materials,  the  method  of  molding  and  the  condition 
of  storage  were  alike  for  all  specimens.  The  method  of 
testing  was  the  same  in  all  cases  except  that  for  each  mix 
deformations  were  measured  over  four  different  gage  lengths; 
20  specimens  were  tested  using  a  4-in.  gage  length,  20  using 
a  6  in.  gage  length,  20  with  an  S-in.,  and  20  with  a  10-in. 
gage  length.  It  w^as  considered  proper  to  average  the  unit 
deformation  obtained  for  the  different  gage  lengths  since 
/soo 
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C//?//  Deformation  -  /r>.pfir  /nc/^ 

Flo.  1 — Stress- Deformation  Relation  for  Concrete. 

Compression    tests    of    G    by    12-ln.    cylinders.— Mix    by    volume.— 

AgKreKate  sr.nd  and  pebbles  praded  n-P,4   in. Relative' consistency 

of  concrete.    1.00. — Specimens  stored   In   damp  sand,   tested   damp. 

Lach  value  is  the  average  of  80  tests  made  on  20  different  days. 

they  were  essentially  the  same.  The  deformations  were 
measured  by  means  of  an  averaging  compressometer 
equipped  with  a*  0.0001-in.  Ames  dial.** 

•Discussion  at  the  23rd  annual  meetmg  of  the  American  Society 
fcr  TcstlnR  Materials,  Asbury  Park,  N.  J.,  .lune  22-25,  of  a  paper 
presented  by  G.  M.  Williams.  Mr.  Williams'  paper  was  abstracted 
In  the  Auk.  25  issue  of  EnfjIneerlnK  and  Contracting 

tProc.  Am.  Soc.  for  Testing  Materials,  Part  11    1919 
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These  data  are  platted  in  KIg  1.  The  solid  lines -represent 
the  experimental  values.  It  will  be  noted  that  all  of  them 
show  a  slight  curvature.  The  con.stants  for  Equation  1 
were  calculated  for  the  solid  lines  and  the  corresponding 
graph  Is  shown  by  the  dotted  lines.  The  deform:' tions  cal- 
culated from  Equation  1  are  also  tabulated  in  Table  I.  It 
will  be  seen  that  there  Is  an  almost  exact  agreement  between 
thi-   experinifiitiil    aiul    i  ;ilrulat"(l    vaUii' 
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-Eftect   cf    Moisture   Content   In   Concrete   on    Its    Modulus   of 
Elasticity. 


COMPRESSION  TESTS  OP  S  BY  16-I.N'.  CONCRICTE  CYLINDERS 
1:2:4    LIMESTONE    CONCRETE. 


Modulus  of 

Compres- 

Age 

elasticity. 

sive 

Cylinder 

at  test, 

StoraBe 

Lb.  per  so. 

strength. 

No 

days. 

condition. 

in.  fat  600 
lb.) 

Lb.  per 
sq.    in. 

129A 

469 

7   days   under 

wet  sacks  and 

462   davs   In 

air. 

.i.Toii.nnn 

3.630 

129  A 

463 

T  davs  under 
wet  racks.  4:U 
rlay.s  in  air.  21 
days  In  water. 

3.130.000 

2,340 

We   have  in   our  files  sufficient  data  to  Rive  thousands  of 
examples  corroborating  the  Information  brought  out  by  these 


••For  a  (lescrlptl'^n  "f  this  Inslninipnt  see  page  51t'.  part  2. 
Volume  19.  I'roc  Am.  Sne.  for  Teptine:  Materials,  or  pai,-f  12,  rtul- 
li-tln  5  of  the  Structural  Materials  Res.  ;iroh  Labonitory.  Lewis  In- 
stitute. Ch'caso. 


tests.  The  vast  majority  of  uU  our  data  would  Indicate  that 
the  usual  form  of  the  stress-deformation  relation  for  con- 
crete Is  curvallnear  throughout  thu  entire  range  in  stress. 

It  would  seem  to  the  writer  that  the  tests  from  which  Mr. 
Williams  concludes  that  the  modulus  of  ola.'sticlty  of  wet  and 
dry  concrete  Is  the  saiun,  other  conditions  being  equal,  are 
open  to  two  serious  objections: 

(1)  The  age   of  the  concrete   varied   from   1   to   10   weeks; 
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Fig.   3 — Relation   of   Modulus  of   Elasticity  to   Strength   of   Concrete. 

(Data  from  T;ible  I  of  Williams'  paper.) 
it   is  an   established  fact   that    concrete   10  weeks  old   should 
be  stronger  than  that  4  weeks  old. 

(2)  The  concrete  had  been  loaded  one  or  more  times  pre- 
vious to  test  for  all  conditions  but  one — the  test  at  four 
weeks. 

It  would  seem  that  these  variables  create  a  suffi- 
cient confusion  of  conditions  to  cast  doubt  on  the  author's 
conclusions. 

The  necessity  of  loading  the  specimens  more  than  once 
might  have  been  eliminated  by  making  a  number  of  test 
pieces  under  the  same  conditions  and  dividing  them  into 
groups  for  the  different  storage  conditions.  The  eftect  of 
the  difference  in  age  of  the  concrete  could  have  been  made 
negligible  by  testing  the  concrete  at  such  a  time  that  the 
period  required  for  drying  out  or  saturating  the  specimens 
would  have  been  only  a  small  percentage  of  the  age  at  test. 
Following  are  the  results  of  such  a  group  of  tests: 

The  "wet"  specimens  were  stored  in  damp  sand  until  tested 
at   the  age  of  one  year.     The   "dry"   specimens  were  stored 


TAHLE  :— .^TI:ESS-DEF<)KM.\TI0.V  t;EL.-VTION  FOR  CONCRETE       (Data  from   Series  99.) 
CrmoreFslon    tests   of   6    ny    12-'n.    cylinders —Hand-mixed    concrete — Mix  by  volume;  relative  consistency  1,00. — Cement,  a  mixture 
of   I  brands  purch-ised  In  the  ChlcaKo  market.— AgL-r.-Kate.  sand  ind    pebbles  from  Elgin,  III,,  graded  0-1 ',4  In. — Specimens  stored  In  damp 
snnd    tested  dimp. — Eaeh  value  is  the  average  of  SO  tests  made  on    20   dItTer.  nt    days. — Deformations    were    measured    for    20    tests     each 
ovT  4  different  gage  lengths;  20  tests  for  each  gage  U-ngth. 
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Mix  1-7  by  volume. 


-Unit  deformation — Inches   per  Inch.- 


Experl- 

mental. 

.000020 

47 

74 

109 

144 

1S2 

224 

264 

312 

376 


Calcu- 
lated. 

.000020 
47 
77 
110 
144 
180 
220 
258 
300 
330 


\tlx  1-5  by  volume. 


lb.  per  sq.  In. 


1780 


Experi- 
mental. 
.000019 
43 
67 
IB 
129 
162 
194 
228 
264 
319 


Calcu- 
lated. 
.000019 
43 
70 
100 
129 
160 
192 
221 
254 
285 


Mix  1-4  by  volume 


Experi- 
mental. 
.000017 
39 
62 
87 
119 
150 
177 
208 
239 
2S2 


.•!12n 


Caleu- 

lnt<-d. 

.000017 

39 

64 

91 

118 

148 

177 

208 

240 

270 


Mix  1-3  by  volume. 


Experi- 
mental. 
.000018 
39 
62 
89 
112 
146 
178 
207 
242 
294 


Calcu- 
lated. 

.000018 

40 

65 

92 

118 

14S 

175 

205 

238 

265 


3480 


by 
volume. 

1-7 
1-5 
1-4 
1-3 
1-2 
1-1 
1-M.. 


2580 
RATIO  OF  INITLVL  TANGENT  MODULUS  OF  ELASTICITY  TO  COMPRESSIVE  STRENGTH  OF  CONCRETE 

Ratio   of   lnltl.ll    tangent   modulus  of   elas- 
to    volume    of    cement    for 
relative    consistencies. 


Water- ratio 
different 


."0 
.97 
.79 
.70 
er- 


1.00 
l.flif 

.88 
.77 
.67 
.57 
.4<i 
.39 


1.10 
1.19 
M 
.85 
.74 
.62 
.51 
.43 
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1  25 

I.3F; 

1.09 
.96 
.84 
.71 
.58 
.49 


1.50 

1.62 

1.31 

1.16 

1.00 

.85 

.70 

,59 


.90 
2300 
1520 

800 
1120 
1000 

840 

720 

Av.    1180 


ticlty    to    compressive    strength    of    con- 
crete for  different  relative  eonslstencles. 


1.00 
3060 
1610 
1600 
1.350 
1060 
910 
890 

1430 
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in  damp  sand  one  year  and  then  allowed  to  dry  in  the  air 
of  the  laboratory  for  one  month.  They  weie  tested  at  the 
age  of  13  months.  Each  value  is  the  average  oi  5  tests  made 
11  5  different  days.  The  mix  was  1:4  by  volume.  The  ag- 
egate  0:1^  In.  sand  and  pebbles.  The  consistency  was 
.-<imilar  lo  that   usually   used  in  concrete  road   construction: 

'■Pi-.v  ■  conrrete 
"Wet"  ooncnno  stoinl  \  year  in 
.stored  1  yeiir  In  dami'  sand. 

dnniu  »iiind.  one  month  tn«air. 

Inltinl  tanctnt,  modulus'  of 

elasticity,  lb.  per  sq.  In..  7.(1.1.000  ;i, 320. 000 

Compressive     strenKth.     111. 

per  s<i.  in -1.950  5,!)20 

It  Will  be  noted  that  both  the  strength  ;iiid  modulus  of 
elasticity  are  higher  for  the  dry  concrete. 

Mr.  M.  B.  Lugaard  reported  in  the  Kiigineering  News- 
Recordit  data  which  confirms  the  above  results. 

Fig.  :;  is  a  reproduction  of  Fig.  .'>  of  .Mr.  l..agaard's  article. 

The  deformations  were  measured  on  .s  by  10-in.  concrete 
cylinders    over    a    10-in.    gage    length    by    means   of   a    4-dial 
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Fig.  '' — Relation  of  Modulus  of  Elasticity  to  Strength  of  Concrete. 

(■"inprof>.vion  tests  of  6  b>-  12-in.  cylinders. — Sand  and  pebble 
■>XBre(,':ite  graded  0-1%  in- — Each  value  is  the  average  of  24  tests 
from  6  different  mUxins  times. 

compressometer.  The  readings  could  be  estimated  to 
0.0001  in. 

The  curve  of  deformations  for  the  "wet"  concrete  is  be- 
low that  for  the  "dry"  concrete,  from  the  beginning  of  ap- 
plication of  load  until  failure. 

In  Fig.  3  data  ^ven  in  Table  I  of  Mr.  Williams'  paper  are 
platted  with  the  unit  compressive  strength  as  abscissa  and 
the  modulus  of  elasticity  as  ordinate.  It  will  be  seen  that 
the  relation  may  be  represented  by  a  single  curve.  The 
values  for  the  neat  cement  mi.\ture  were  omitted  because 
Mr.  Williams  calls  attention  to  the  fact  that  they  are  er- 
ratic, and  because  we  have  found  in  our  studies  that  mix- 
tures richer  than  about  \:"  do  not  conform  to  the  general 
relation. 

Figure  4  shows  a  similar  relation  for  our  tests.  This  figure 
Is  the  same  as  Fig.  25  in  the  paper  on  Modulus  of  Elasticity 
of  Concrete   mentioned  above. 

From  the  relation  found  in  Fig.  3  and  4  we  believe  that 
bad  Mr.  Williams  investigated  concretes  of  a  wider  range 
in  nowabillty,  u.^lng  aggregates  with  a  considerable  differ- 
ence in  the  proportion  of  sand,  he  would  not  have  formed 
the  conclusion  that  for  a  given  mix  and  size  of  aggregate 
"the  ratio  of  modulu.s  of  elasticity  to  compressive  strength 
of  concrete  is  fairly  constant,  regardless  of  the  consistency 
or  flowablllty." 

Although  Mr.  Williams  did  not  report  the  quantities  o£ 
water  used,  a  narrow  range  is  Indicated  from  the  fact  that 
concrete  of  the  dry  consistency  has  a  strength  only  5  per 
cent  higher  than  the  wet  consistency  for  the  1:1:2  mix,  16 

tt.See  "Saturation  of  Concrete  Rnduces  Strenuth  and  Elasticity  " 
by  M.  B.  I.iKaard.  Hng.,  Ncws-Kecord.  Nov.,  19HI,  p.  908. 


per  cent  higher  for  the  1:1V6:3,  9  per  cent  for  the  1:2:4, 
and  35  per  cent  for  the  1:3:6  mix. 

Table  II  gives  the  ratio  of  Initial  Tangent  Modulus  to 
compressive  strength  calculated  from  the  results  of  tests 
in  Table  XIII  in  our  paper  on  the  Modulus  of  Elasticity  of 
Concrete.  The  test  specimens  were  t;  by  12-in.  cylinders  and 
were  stored  in  damp  sand  until  tested  at  28  days.  The  ag- 
gregate was  0:1 ',A  in.,  sand  and  pebbles.  Each  value  is  the 
average  of  5   tests  made  on   dilTerent  days. 

In  the  same  table  data  are  given  for  a  1:.")  mix.  using  0:1% 
ill  sand  and  pebble  aggregate  for  which  the  percentage  of  sand 
\aried  over  a  wide  range.  A  fineness  modulus  of  4.0  gave  a 
ratio  of  initial  tangent  modulus  to  compressive  strength  of 
2,300.  a  fineness  modulus  5.0  gave  2.050,  5.5  gave  1,490,  5.75 
gave  1.610.  G.O  gave  1,8S0,  6.25  gave  1,700  and  6.50  gave  1,990. 

It  will  be  noted  from  these  data  that  the  ratio  is  higher 
for  the  wetter  consistencies,  leaner  mixtures  and  finer  ag- 
gregates; in  other  words,  the  ratio  is  higher  for  the  weaker 
concrete.  A  little  study  will  show  that  this  is  in  accordance 
with  the  information  brought  out  by  Figs.  3  and  4,  since 
the  modulus  of  elasticity  increases  with  strength  less  rap- 
idly  for  the  stronger  concrete. 

As  a  point  of  intonnation  the  writer  would  like  to  know 
from  what  tests  reported  in  this  paper  Mr.  Williams  forms 
his  conclusions  that: 

(1)  "For  ordinary  working  loads  and  up  to  50  to  70  per 
cent  of  the  ultimate  strength  of  the  concrete,  95  per  cent  of 
the  value  for  modulus  of  elasticity  obtained  by  dividing  the 
unit  stress  by  the  unit  deformation  for  that  load  will  repre- 
sent  the  true   modulus   with   suflicient   accuracy."     And 

(2)  "The  value  of  the  modulus  of  elasticity  of  concrete  In 
a  structure  is  probably  slightly  greater  than  that  determined 
by  tests  of  cylindrical  specimens." 

Novel  Arched  Trusses  in  Ottawa  Parliament 
Building 

One  of  the  most  interesting  features  of  the  steel  work  of 
the  new  Canadian  Parliament  Building  at  Ottawa  is  the  ar- 
rangement by  which  the  ceiling  of  the  Commons  chamber, 
the  floor  of  the  dining  room  and  its  roof  are  carried  across 
a  span  of  some  63  ft.  at  about  the  fourth  floor  level.  The 
method  is  shown  in  the  accompanying  drawing  reproduced 
from  The  Canadian  Engineer,  from  which  this  note  also 
is  taken.  A  plate  girder  with  a  30  by  %-in.  web,  and  four 
flange  angles  6  by  6  by  %  in.  at  the  center  supports  the 
floor.  A  three-hinged  arched  truss,  with  each  arm  shaped 
like  an  obtuse  elbow,  connected  with  6-in.  pins  at  the  outer 
end  and  4-in.  pins  at  the  crown,  forms  the  roof  of  the  res- 
taurant. Hangers  from  points  near  the  hips  of  the  upper 
chord  sujiport  the  bottom  girder,  which  is  designed  as  a 
continuous  beam.  Six  trusses  in  all  are  used.  This  detail 
gives  the  Commons  a  very  lofty  chamber,  even  though  the 
elaborate  plaster  is  suspended  a  considerable  distance,  and 
forms  a  structure  in  which  hanging  ceiling  lights  and  domed 
and  carved  plaster  lend  a  charm  and  restfulness  to  the  res- 
taurant. 

An  unusual  method  also  is  adopted  to  tie  in  the  tops  of 
the  outside  walls  where  the  rafters  of  the  sloping  mansard 
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Three    Hinged   Arched   Trusses   in   Ottawa    Pariiament    Building. 

roof  thrust  against  the  high  walls  at  the  third  floor  level. 
The  floor  beams  carry  the  lower  end  of  the  rafter  on  a  spe- 
cial built-up  footing  secured  to  the  beams.  These  beams  are 
tied  to  those  from  the  court  walls  to  the  corridor.  Besides 
this,  as  an  extra  precaution,  diagonals  of  tie  bars,  varying 
from  4  in.  by  %  in.  to  9  in.  by  V^-in.  plates  lead  from  the 
outer  end  of  the  foot  of  the  rafters  to  the  inner  corridor 
frame.    This  device  is  used  on  the  front  and  the  river  sides. 
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How    to 


Estimate 
VVork^ 


Interior    Mill 


By  I.   P.   HICKS. 


It  Is  the  custom  with  mauy  contractors  to  send  their  plans 

to  the  mill  to  get  figures  on  the  mill  work  required.     In  one 

A  ay  this  may   be  all  right   because  many  of  the  mills  have 

Xpert  estimators  to  go  over  the  plans  and  take  oft  the  quan- 

itles. 

To   the   inexperienced   contractor   this    may    be   the   safest 

plan,    but    who   pays    for  this   estiuiuting?     In   all   cases   the 

mill  man  adds  enough  to  the  price  to  pay  for  the  estimating 

and  much  more.    The  man  who  estimates  for  the  mill  has  to 

play  safe  and   make   money   for   the  mill;    if  he  did   not  ho 

•>uld  not  hold  his  job  as  an  estimator  of  mill  work.     They 

1 1  ways   add    quite   a    margin   above    the   actual    figured   cost. 

If  course  we  know  that  It  Is  necessary  for  them  to  do  this. 

:    r  they  must  be  sure  that  they  have  figured  enough  of  every 

hing  and  must   figure  some  for  contingencies. 

However,  the  contractor  who  can  lake  a  set  of  plans  and 

■  curately  take  off  the  quantities  of  mill  work  required  will 

■•■  able  to  save  a  considerable  amount  of  money  on  every  job 

Ihe  contractor  can  just  as  well  figure  to  save  the  mill  mans 

~afety   margin  as  not. 

Many  contractors  think  that  taking  off  the  quantities  of 
mill  work  is  such  a  tedious  job  that  they  do  not  care  to  un 
(iertake  it.  and  then  they  are  afraid  that  they  will  overlook 
some  things  and  be  the  loser  in  the  end.  If  you  have  a  sys- 
m  in  doing  this  work  and  follow  it.  you  can  make  the  work 
.isy  and  do  it  with  the  full  knowledge  that  your  figures  are 
risht. 

Mainly  there  are  only  three  kinds  of  trim  in  general  use. 
These  are.  as  follows:  Mission  style  with  just  a  heavy  plain 
head  casing.  Cap  mold  trim  with  head  casing,  cap  and  cap 
.old  and  a  fillet.  Back  band  trim  with  casings  and  back 
oand.  Each  one  requires  a  little  different  figuring.  Where 
the  back  band  is  used  no  plinth  blocks  are  used  and  the 
side  casings  have  to  be  figured  longer.  If  mitred  at  the  top 
allowance  for  this  also  has  to  be  made.  With  cap  trim  you 
have  to  add  enough  of  cap  and  mold  to  make  the  returns. 

To  show  just  how  each  should  be  figured  so  that  the  right 
amounts  for  each,  the  proper  lengths,  the  amounts  that  have 
to  be  added  and  that  absolutely  nothing  shall  be  missed  we 
will  take  a  window  and  door  openings  of  given  sizes  and 
figure  the  quantities  for  each  of  the  different  styles  of  trim. 
We  will  take  a  window  24x2S  two  lights,  size  of  opening 
will  be  2  ft.  4  in.  by  5  ft.  2  in. 


MISSION   STYLE 


2  side  casings.  5  ft.  4  In.  long-. 
1  head  casing.  3  ft.  6  In.  long. . 

1  stool.  3  n.  6  in 

1  apron,  3  ft.  4  In 

1  head  stop.  2  ft.  6  In 

2  sldo  stops.  5  ft.  4  Ir 


Ami.  added. 
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CAP  TRIM. 

2  aide  casings,   5   ft.   4   in  2 

1  head  casing.  3  ft.  4  In  12 

1  cap  mold.  3   ft.    10  In.  18 

1  head  mold,   3  ft   8  In  16 

1  fillet.  3  ft.  6  In 14 

1  stool.  3   ft.   6  In 14 

1  apron.  3  ft.  4  in 12 

1  apron  mold.  3  ft.  8  in  16 

1  head  stop.  2  ft.   G  in.  2 

2  side   «tops.   5   ft.   4   In 2 

Notv. — In  some  styles  of  cap  trim  the  head  mold  and  apron 
mold  IS  not  used.  We  put  In  all  the  Items  so  that  nothing  shall 
b«    missed. 

BACK  BAN'P   TRIif. 

.Vint,  added. 
Inches. 
-  side  lasin^H.  5  ft.  10  In...  S 

1  heart  castT.g.  3  ft.  4  in...  12 

1  stool.   3  ft.   6   In 14 

1  apron.  3  ft.   4   in VJ 

1  head  hark   hand.   3  ft.   6  in U 

ide  piece.<  hack  band,  5  ft.  10  in R 

oad  stop.  2  ft.  S  In 2 

_  MJe  stops.  5  ft.  4  In 2 

We  will  now  figure  for  a  door  opening  by  the  same  method. 
Take  a  door  2.Sx6.8,  the  opening  will  be  2  ft.  8  In.  hy  6  ft.  8  In 

MISSION'    STYLE. 

.4int.  adde<l. 
Trim    for  one   side —  Inches, 

r  plinth  hlocks   ^supposed  to  be  10  In    Ions' 

2  side  casings,  6  ft.  0  in..      .  00 
1  hi-ad  casing,  3  ft.   10  !r  14 

1  head  step,  2  ft,  10  In.  2 

2  side  steps,  6  ft.  10  in  2 


•0 
12 
IS 
IB 
14 
2 


i: 

14 
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'FVom  National  Builder. 


CAP  THIM. 

-   .  ks.   10  In.  long 

,  6  ft.  0  In 

1  -■.  J   ft.   S  in.  Ions 

1  till)  muld.  4   ft.   2  In 

1  h<;ul   mold    4   ft.   U   In. 

1  niirt,  3  n.  10  III 

1  head  stop,  2  ft.   10  in 

2  side  stops.  «  ft    10  In 

BACK   UA.VD   Tltl.M. 

J  itidtf  casliigs,  7  ft.  4  In.  long... 

1  held  casing,  3  ft.  8  In 

1  h.ad  piece  back  band,  3  fi.  iu  in 

i  Mi\f  pUvi-.H  back  band.  7  ft.   6  in 

1  luad  Hop,  i'  ft.   10  In 

J  »lili'  Mopu.  6  ft.  10  In  '2 

Hear  iu  mind  the  following  facts;  That  a  window  open- 
ing is  nearly  always  4  in.  w  idor  than  the  width  of  glass  and 
G  In.  longer  and  the  amounts  wo  have  added  gives  a  plenty 
to  cut  on.  Also  remember  that  if  you  have  twin  windowB  or 
triple  windows,  you  must  add  an  additional  6  In.  for  each 
mullion  as  well  as  the  width  of  the  windows  to  all  of  the 
head  and  stool  and  apron  trim.  Don't  forget  that  all  doors 
except  outside  doors  have  to  be  cased  up  on  both  sides,  so 
It  takes  double  the  amount  for  inside  doors  except  for  the 
slops. 

Pay  particular  attention  to  the  items  listed  In  (his  article 
and  the  amounts  we  have  added  to  work  on.  Be  sure  you 
figure  the  size  of  your  openings  right  and  be  sure  that  you 
count  up  the  number  of  openings  of  each  size  correctly,  the 
ones  that  are  cased  on  one  side  and  those  that  are  to  bo 
cased  on  both  sides.  It  w  ill  pay  you  to  take  particular  pains 
In  carrying  out  this  system. 

It  is  well  worth  your  attention,  for  in  just  a  little  figuring 
in  this  manner  you  can  rely  upon  the  exactness  of  your 
figures  even  better  than  if  figured  by  the  mill  man,  and 
furthermore  you  will  save  yourself  a  good  many  dollars  on 
the  average  job. 


Increased  Compensation  for   Engineering 
Employes  of  New  York  City 

Under  a  recant  general  readjustment  of  salaries  of  mu- 
nicipal employes  in  the  city  of  New  York  the  compensation 
for  all  positions  carrying  a  salary  of  less  than  $7,500  per  an- 
num has  been  increased.  In  the  case  of  salaries  of  less  than 
$1,500  the  increase  is  at  the  rate  of  22  per  cent,  with  a  mini- 
mum of  $200.  In  the  case  of  salaries  ranging  from  $1,500 
to  $2,500  per  annum  the  increase  is  20  per  cent.  To  salaries 
upwards  of  $2,500  per  annum  $500  has  been  added,  but  sal- 
aries plus  increases  have  been  limited  to  a  maximum  of 
$7,500. 

The  effect  of  these  increases  upon  the  compensation  of  the 
engineering  force  of  the  city  as  organized  near  the  close  of 
last  year  is  shown  in  the  following  table,  which  also  gives  a 
comparison  with  the  average  compensation  for  the  same  posi- 
tions as  fixed  before  the  shrinkage  in  the  value  of  the  dollar 
became  pronounced.  All  of  the  positions  are  classified  on 
the  basis  recommended  by  Engineering  Council's  Committee 
on  Classification  and  Compensation. 

Ave.  salary 

after  Per 

-Vo.  of     July  1.  Aug.  20.  cent 

Position.                        employes.   1316.  1920.  Incresise. 
Chief  engineer   (Including  deputy 

chief    engineer)     20          $7,270  17.450  2 

Engmeer     50             3.8B0  4,470  16 

Senior  asslstnnt   engineer   .S6            2,850  3,420  20 

.\.s9lstant  engineer  171            2,180  2,760  27 

Junior  asslctant  engineer  ."16            1,630  2,370  45 

Senior  aid    (chief    Instrumentman 

and  chief  draftsman)   64            1,700  2,440  44 

Aid    (Instrumentman    and   drafts- 
man)      285             1,500  2,180  46 

Junior  aid   (junior  draftsman  and 

rodmani     150             1,0,';0  1,720  67 

Comparing  the  present  average  compensation  with  the  com- 
pensation schedule  proposed  by  the  committee,  it  will  be  seen 
that  the  average  pay  of  junior  aids  and  junior  assistant  en- 
gineers under  this  scale  is  substantially  greater  than  that 
tentatively  recommended;  that  the  average  compensation 
for  aid  is  practically  the  same  as  that  proposed  by  the  com- 
mittee; that  the  average  compensation  for  senior  aid  and 
assistant  engineer  Is  very  close  to  the  committee's  minimum; 
and  that  for  the  grades  senior  assistant  engineer,  engineer, 
and  chief  engineer  the  average  salary,  after  the  allowed  In- 
creases have  been  added  and  notwithstanding  the  appreciable 
betterment  in  the  lower  grades,  is  still  approximately  $650  to 
$1,500  per  annum  below  the  minimum  compensation  proiWBOd 
by  the  committee. 
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Engineering   the  Most  Vital  of 
Public  Professions* 

By   HOMER  L.  FERGUSON. 

Engineers  have  a  distinct  advantage  over  business  men  in 
that  they  may  easily  and  readily  qualify  as  business  men 
in  practically  any  capacity,  and  practically  no  b\isiness  man. 
as  such,  can  qualify  as  an  engineer.  And  so.  to  co-operate 
individually  as  engineers,  all  that  is  necessary  is  to  assert 
your  rights  and  your  duties  as  business  men.  And  that  can 
be  done  in  any  community.  Business  men.  in  my  experience, 
welcome  it.  They  are  glad  to  have  your  advice,  and  there 
are  practically  no  problems  concerning  local  business  admin- 
istration in  which  the  engineer  is  not  needed  and  is  not  wel- 
come. 

The  only  disadvantage  the  engineer  labors  under,  or  the 
only  two  disadvantages,  so  far  as  partaking  in  public  assem- 
blies Is  concerned,  are.  in  my  judgment,  first,  a  reserved 
modesty  which  the  practice  of  engineering  rather  enforces 
on  a  man:  and.  second,  an  ability  to  write  a  lot  better  than 
he  talks. 

If  I  could  change  the  engineering  courses  in  the  colleges 
of  the  United  States.  I  would  put  in  the  curriculum  the  means 
to  teach  engineers  to  think  on  their  feet.  All  of  us  know 
engineers  of  the  highest  attainment  who.  when  asked  to  par- 
ticipate in  a  problem  involving  large  amounts  of  new  busi- 
ness, frequently  act  as  though  they  have  a  "gold  brick"  to 
sell.  They  have  been  so  modest  that  they  have  been  unable 
to  express  themselves  forcibly  to  businsss  men.  who  want 
quick  action,  who  want  to  be  assured  by  a  more  or  less  domi- 
nant note  in  a  man  who  is  negotiating  with  him. 

I  started  out  as  an  engineer,  and.  if  you  will  pardon  a  per., 
sonal  reference,  was  in  a  business  where  the  engineering  was 
difficult  enough.  I  believe,  but  where  it  depended  absolutely 
for  its  continuance  on  public  policy-  on  politics  in  other 
words.  And  along  with  a  great  many  engineers  in  my  par- 
ticular calling— that  of  ship  building— we  have  had  to  come 
to  Washington  year  after  year  for  25  years  with  our  hats  in 
our  hands,  asking  that  our  business  be  considered  as  a 
national  business:  as  vital  to  the  best  interests  of  the  coun- 
try. We  were  not  listened  to.  We  were  considered  as  lobby- 
ists, and  not  a  line  and  not  a  word  was  written  into  the  law 
affecting  the  sea  that  was  desired  by  any  ship  owner  or  ship 
builder  for  15  years.  You  won't  have  anything  much  in  any 
bnslness.  nowadays,  unless  the  voice  of  the  profession  to 
which  you  belong  is  heard.  Take  for  Instance  the  recent 
railroad  case.  I  know  of  a  gentleman  in  Congress  who  voted 
in  favor  of  the  prohibition  of  strikes  on  railroads — I  mean. 
the  kind  of  a  strike  where  everybody  agreed  to  quit  and  not 
let  anybody  else  work.  Every  labor  organization  in  his  state 
went  after  him  and  from  them  he  received  thousands  of  tele- 
grams, but  he  received  only  one  letter,  a  very  modest  letter, 
from  a  business  man.  commending  him  for  his  stand.  Not- 
withstanding that,  there  were  at  least  200,000  business  men 
who  thoroughly  approved  of  his  stand,  but  no  one  said  so. 

There  is  such  a  thing  as  having  brains  and  experience,  but 
they  do  not  do  much  good  If  you  keep  them  to  yourself.  And 
that  la  particularly  so  here.  The  danger,  as  I  see  it.  of  any 
national  organization  is  that  it  shall  be  used  as  a  means  of 
partisan  politics,  or  promoting  the  interests  of  any  particular 
party  or  of  any  particular  man.  As  soon  as  it  takes  on  that 
phase  it  loses  its  strength  as  an  organization  representing  the 
sentiments  of  any  class  of  citizens  or  of  engineers.  As  soon 
as  we  get  Into  the  expert  testimony  class  we  lose  something 
of  our  character  as  broad-gaged  engineers. 

The  Government  work  Is  so  vast  and  covers  so  many  fields 
that  It  seems  almost  impossible  for  any  group  of  men  to  grasp 
It  all;  and  yet.  in  my  judgmpnt.  there  is  engineering  in  it 
from  start  to  finish.  The  things  that  are  in  the  public  mind 
today,  like  the  budeft  system,  the  good  roads  movement,  the 
rfhabllitation  of  the  railroads,  water  power  conservation,  the 
fiiel  question,  the  question  of  great  central  power  plants  for 
the  conservation  of  fuel  and  for  the  purpose  of  utilizing  rail- 
roads to  the  best  advantage,  are  all  in  their  essence  engi- 
neering questions,  and  It  thns  remains  for  the  engineers  to 
take  part  In  these  questions.  The  difflculfy  with  public  serv- 
ice is  that  you  cannot  put  your  finger  on  the  thing  that  you 
did,  unless,  of  course,  you  are  a  politician,  and  claim  every- 
thing. 


Work  is  accomplished  by  joint  action.  It  is  just  like  the 
movement  of  great  bodies.  Individual  glory  does  not  come  to 
any  man.  The  work  can  only  be  done  through  a  sense  of 
service  and  at  a  considerable  sacrifice  and  effort.  But,  never- 
theless, it  needs  be  done.  It  needs  to  be  done  in  a  thousand 
different  ways.  And  engineers,  as  citizens  and  as  business 
men,  who  do  not  take  part  in  public  affairs  are  entitled  to 
no  more  sympathy  than  the  man  who  criticises,  for  instance, 
the  action  of  his  Government,  local,  state  or  national,  and 
yet  does  not  exercise  his  right  to  vote  and  participate  in 
political  affairs. 

The  advantage  that  engineering  influence  in  the  country 
would  have  over  any  other  sort  of  organization,  unless  it  were 
perhaps  the  medical  man.  would  come,  in  my  judgment,  from 
their  training.  If  we  are  taught  anything  at  all  it  is  to  recog- 
nize the  truth  when  we  see  it.  and  to  know  that  red  figures 
cannot  be  turned  into  black  figures  by  argument.  We  do 
not  seek  to  twist  every  fact  we  see  into  something  which  con- 
forms to  ideas  which  were  inherited,  let  us  say.  when  we 
were  21  years  old.  when  we  first  voted.  We  seek  the  truth 
and  speak  the  truth,  and  we  stand  lor  the  one  big  idea  on 
which  the  safety  of  the  Republic  rests,  and  that  is  proper 
information  and  education.  We  stand  for  the  truth.  We  want 
the  truth  to  be  known,  and  we  should  insist  that  in  large 
matters  involving  the  expenditure  of  huge  sums  that  it  should 
be  known  as  nearly  as  it  may  be  known  before  the  work  is 
undertaken. 

Now,  we  have  engineering  societies  which  never  affiliate 
with  each  other  much.  We  get  together  and  congratulate 
each  other  once  in  a  while  and  discuss  matters  of  interest. 
We  seldom  discuss  things  of  public  interest.  We  seldom  dis- 
cuss matters  in  relation  to  public  affairs:  and,  in  the  mean- 
time, we  have  in  this  country  a  great  group  of  educated  men 
who  come  pretty  close  to  running  the  Government.  Of 
course,  the  judiciary  must  be  made  up  of  the  lawyers,  and 
most  of  the  administrative  forces  of  Government  are  gen- 
erally from  the  legal  profession,  and  a  very  large  majority 
of  the  legislative  forces  of  Governmeut  are  generally  from 
the  legal  profession.  Why?  Their  education  is  not  more 
fundamental  and  no  more  general  than  that  of  engineers.  It 
is  because  they  have  been  trained  to  public  service.  It  is 
because  they  have  been  trained  to  public  speaking.  Now, 
in  the  olden  times  I  daresay  the  work  of  lawyers  and  the 
work  of  teachers  and  the  work  of  preachers  was  the  most 
important  work  that  could  be  performed  by  any  man  in  a 
public  capacity.  But  who  can  say  now,  in  these  days  of 
modern  industry,  that  the  profession  of  the  engineer  is  not 
the  most  vital  of  the  public  professions?  I  believe  It:  and, 
as  far  as  business  men  are  concerned  I  have  never  hesitated 
to  tell  them  that  the  engineer  is  the  vital  connecting  link, 
and  he  is  entitled  to  a  voice.  He  can  easily  have  a  voice  by 
simply  getting  up  and  being  heard. 

Much  comment  Is  seen  in  any  paper  you  pick  up  of  labor 
running  the  world  and  of  capital  running  the  world.  Very 
little  is  said  of  the  element  of  management  and  of  brains. 
Brains  run  the  world.  Without  them  the  vast  resources  of  a 
power  like  Russia  are  inert  and  worthless:  and  without  them, 
the  millions  of  men  in  China,  wonderful  workers,  are  worth- 
less. The  connecting  link  between  the  two  comprises  those 
engaged  in  the  engineering  profession,  and  tliey  are  the  peo- 
ple who  have  made  it  possible  for  the  poor  to  have  more 
than  any  of  our  fathers  and  grandfathers  had,  and  for  them 
to  live  in  a  state  of  comfort  and  decency  wherever  they  have 
a  mind  to  work. 


•Abstract  of  an  .iildrcss  prcsentod  June  4  at  the  Organizing:  Con- 
fprrnce  of  En^noerlng  Socletlu. 


Analysis  of  Ancient  Armor. — An  analysis  and  microscopical 
GxaniiiKition  of  about  one  liozen  samples  of  ancient  armor 
from  the  Metropolitan  Museum  of  Art.  New  York,  made  by 
the  U.  S.  Bureau  of  Standards  indicates  that  all  the  samples 
were  made  from  very  pure  wrought  iron  converted  into  steel 
by  the  old  cementation  process,  as  would  be  expected.  The 
carbon  determination  was  made  on  the  entire  cross-section 
as  the  material  of  all  the  pieces  was  too  thin  and  corroded 
lo  obtain  samples  from  different  layers.  The  microstructure 
indicates  that  the  process  used  In  the  production  of  the 
original  iron  was  very  similar  to  our  wrought  iron  process. 
The  metal  was  then  carbonized,  probably  by  a  supplementary 
process,  hammered  into  sheets,  differing  in  hardness  (i.  e., 
in  the  amount  of  carbnrizatlon)  and  these  sheets  welded 
together.  The  whole  was  then  hammered  into  shape  and 
quenched,  thus  producing  the  final  hardening  effect. 
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The  Specification  Writer  and 
Manufacturers'  Literature 

The    (lueslion:     '  lu    what    form    would    ihu    speclBciitiou 

writers   in  architects'   offices   prefer   to   have   file   duta   from 

manufacturers  regarding  material  and  e<iuipment?"  is  one  that 

important  to  every  architect  and  specitication   writer,   as 

il  as  to  every  manufacturer  of  building  material  and 
equipment.  In  a  recent  issue  of  "Pencil  Points."  Mr.  Louis 
R.  Holske,  of  McKim,  Mead  &  White,  architects.  New  York 
City,  presents  the  following  interesting  discussion  of  this  im- 
portant question: 

At  present,  though  specification  writers  endeavor  to  keep 

files  of  Information  Issued  by  manufacturers,  these  flies  fall 

far  short  of  being  what  they  should  be.  for  they  are  incum- 

ulete.   Inconvenient   to   refer  to,  and   are   very  often   lacking 

the  kind  of  data  needed  in  preparing  speclHcatious. 

It  would  seem  desirable  that  all  such  printed  matter  should 
of  a  size  to  permit  its  being  placed  in  a  letter  file  of  stand- 

■  \  size,  that  is,  not  larger  than  SVi  in.  by  11  In.     It  should 

1  be  unduly  bulky  or  inconvenient  to  bundle. 

Urochures,  portfolios,  and  other  elaborately  gotten  up  pieces 
of  printed  matter  on  heavy  paper  with  excessively  wide  mar- 
tins, large  type  and  showy   illustrations  occupy   more  space 

il  are  more  difficult  to  keep  In  order  than  the  Information 

•  y  contain  usually  warrants.  This  elaborate  presentation 
.ly  be  right  to  put  into  the  hands  of  the  layman.  It  may 
.ike  a  selling  appeal  to  the  prospeitive  home  owner,  but  it 

not  what  the  specification  writer  wants  to  put  into  his  flies 
Much  of  the  matter  Issued  by  manufacturers  contains  too 
much  "selling  talk,"     Pictures  of  buildings  in  which  the  ma- 
terials or  equipment  have  been  used,  photograph »  of  the  plant 
and  of  members  of  the  organization  may  not  be  without  in- 
'••rest,  but  they  should  have  no  place  in  a  catalogue  intended 
r  flling  by  the  specitication  writer.     They  encumber  his  files 
(1  the  catalogue  Is  likely  to  be  discarded.     The  data  needed 
i.iuld  be  compactly  presented,  the  catalogue  or  leaflet  should 
t  only  be  of  such  size  that  it  will  go  into  the  flle.  but  it 
Duld  take  as  little  space  as  possible.     The   matter  it  con 
uns  should  be  so  arranged  that  the  information  wanted  can 
'  >•  found  quickly. 

Specifications  issued  by  manufacturers  are  seldom  usable 
to  any  considerable  extent  because  they  are,  as  a  rule,  written 
very  closely  about  the  manufacturer's  product —if  broader  In 
character  and  better  written  they  might  be  helpful.  Picking 
out  a  bit  of  information  here  and  there  from  a  mass  of  use- 
less material  consumes  a  great  deal  of  time  and  it  would  be 
much  better  if  the  needed  data  were  concisely  stated  and  well 
tabulated  or  indexed. 

Aside  from  the  faults  in  shape,  size  and  makeup  of  much 
of  the  printed  matter  and  in  the  arrangement  of  the  data  in  it. 
there  is  an  even  more  serious  fault  in  the  majority  of  cases, 
namely,  the  lack  of  much  of  the  data  needed.  In  addition  to 
•he  dimensions  required  in  providing  space  for  an  article  of 
auipment.  for  instance,  there  should  be  measurements  that 
will  locate  the  article  In  connection  with  other  work. 

Full  and  complete  data  regarding  the  manufacturers  prod- 
uct should  be  given  and  It  would  be  very  helpful  in  many 
cases  if  there  were  brief  notes  on  the  correct  practice  in  in- 
stalling, or  applying  or  employing  the  equipment  or  material, 
as  the  case  may  be,  in  relation  to  the  building  itself  or  other 

•  quipment.  For  Instance,  the  catalogue  of  a  manufacturer  of 
--reen  houses  might  well  state  the  usual  height  of  the  brick 
walls  of  such  structures  above  the  finished  floor  in  addition  to 
showing  sections  of  the  bars  and  giving  the  other  details 
which    are  not  ustially  included. 


solved  iu  2  gal.  of  warm  water.  After  the  soda  solution  has 
iieen  applied,  the  surface  of  the  metal  should  be  wiped  or 
warmed  until  thoroughly  dried.  It  Is  stated  that  a  method 
similar  to  this  is  iu  use  by  the  I'nited  States  Coast  Artillery, 
for  cleaning  the  exterior  portions  of  big  guns  and  tholr  car- 
riages.   ' 


.\  Pneumatic  Way  of  Cutting  Rivets  and 
Breaking  Up  Concrete 

Cutting  and  buckiiiK  out  rivets  by  means  of  the  sledge  and 
cutting  bar  is  a  tedious  and  expensive  operation.  The  same 
applies  to  the  breaking  up  of  concrete  with  bars  and  hand 
sledges.  A  labor  and  time  saving  pneumatic  tool  which  sim- 
plifies both  of  these  operations  and  also  is  applicable  to  many 
other  uses  has  lately  boeen  placed  on  the  market.  This  tool 
operates  on  the  principle  of  a  pneumatic  drill.  It  differs, 
however.  In  that  each  stroke  of  the  hammer  is  controlled  by 
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Removing  Paint  from  Steel  Structures 

Concentrated  powdered  lye  dissolved  in  hot  watfr.  with 
lime  added  to  make  the  solution  thick  enough  to  spread 
evenly,  affords  a  simple  means  for  removing  old  paint  from 
steel  structures,  according  to  an  article  by  .Mr.  F.  A.  Mc- 
Lean in  the  American  Machinist.  The  mixture  should  consist 
of  1  lb.  of  lye  to  3  quarts  of  hot  water.  The  solution  should  be 
applied  as  soon  as  it  is  mixed,  by  means  of  a  brush  and 
allowed  to  remain  on  the  surfaces  to  be  cleaned  until  it  is 
almost  dry.  If  it  is  then  removed  It  will  take  the  paint  with 
it  unless  the  paint  is  very  old  and  thick,  in  which  case  a 
second  coat  of  the  solution  should  be  applied.  Before  apply- 
ing a  new  coat  of  paint,  the  metal  should  be  thoroughly 
washed  with  a  solution  composed  of  hi  lb    of  ^al  soda  dls- 
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Rivet  Cutting  Guns  at  Work  In  Philadelphia  Subway. 
llie  operator.  The  tool  is  particularly  adaptable  to  structural 
steel  work.  It  can  be  operated  In  awkward  places  where  It 
would  be  difficult  to  use  a  maul  and  chisel,  and  It  also  can 
be  used  high  up  where  there  is  limited  scaffolding  room. 
The  tool  can  also  be  used  on  street  work,  for  cutting  out  con- 
crete and  asphalt  and  cutting  off  rivets,  tie  rods,  etc..  In 
street  railway  track.  In  this  particular  work  It  is  claimed 
that  one  tool  and  3  men  will  do  the  work  of  10  to  15  men. 
On  one  street  railway  job  the  tool  cut  16  lln.  rivets  at  rail 
joints  In  2Vi  minutes.  Some  other  records  claimed  for  this 
tool  are: 

In  6%  hours  three  men.  In  steel  car  repair  work,  removed 
center  sill  and  attachments  from  a  wrecked  high  top  hopper 
car;  took  out  coupler;  removed  hopper  doors;  removed  the 
air  attachments.  This  made  necessary  the  cutting  off  and 
backing  out  of  1.143  rivets  from  %  In.  to  1%  in.  in  diameter. 
One  and  one-quarter-inch  counter  sunk  rivets  backed  out 
cold  at  a  navy  yard,  time  being  from  C  seconds  to  28  seconds 
per  rivet.     Fourteen  ''i-in.  rivets  cut  off  sheets  per  minute. 

In  the  training  school  of  a  shipbuilding  yard  each  gun  with 
three  men  cuts  off  COOO  rivets  in  S  hours. 

The  accompanying  illustration  shows  the  tools  at  work  cut- 
ting out  concrete  and  rivets  in  the  Philadelphia  subway.  As 
will  be  noted,  this  particular  work  was  in  an  unusually  awk- 
ward location.  By  the  use  of  these  tools.  It  is  claimed  that 
the  time  of  operation  was  cut  in  half.  The  pneumatic  tool 
described  above  Is  knowfi  as  the  Cincinnati  Rivet  Cutting  Gun. 
It  is  manufactured  by  the  Rivet  Cutting  Gun  Co.,  117  East  Third 
street.  Cincinnati.  O. 

Color  of  Cypress  Heartwood  No  Indication 
of  Durability 

Southern  bald  cypress  is  about  the  most  variable  in  color 
of  any  of  our  native  woods,  and  In  different  localities  Is 
known  as  red  cypress,  yellow  cypress,  white  cypress,  and 
black  cypress.  There  is  a  rather  prevalent  belief  that  cypress 
with  dark-colored  heartwood  is  the  most  durable,  but  the 
opinion  of  the  U.  S.  Forest  Products  Laboratory  Is  that  as 
far  as  durability  Is  concerned  the  color  of  the  wood  makes 
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very  little  difference.  In  service  records  obtained  by  the 
laboratory,  any  difference  In  the  length  of  service  of  red 
cypress  and  yellow  cypress  appears  to  be  due  entirely  to  a 
difference  in  the  amount  of  sapwood  in  the  timbers.  Cypress 
trees  with  light  colored  heartwood  usually  have  more  sap- 
vood  than  those  with  dark  colored  heartwood.  and  sapwood 
I.-;  not  resistant  to  decay. 

The  important  thing  if  durability  is  desired  appears  to  be 
to  select  the  heartwood  of  cypress  regardless  of  Its  shade. 


Technical  Committeeof  Construction  Fed- 
eration Studying  Conservation  of 
Structural  Materials 

Among  the  factors  which  are  operating  to  Increase  build- 
ing costs  in  certain  cities,  nothing  is  more  unnecessary  than 
archaic  building  code  requirememts.  Xa  instance  where 
1100.000  worth  of  extra  material  is  retiuired  In  a  single 
building  through  unnecessarily  stringent  rulings  is  known. 
A  steel  beam  may  be  cut  In  two  at  the  mill  and  one-half 
sent  to  one  city  will  be  allowed  to  carrj-  50.000  lb.,  while  in 
another  city,  where  safe  but  economical  building  code  re- 
quirements exist,  will  permit  the  beam  to  carr>'  00,000  lb. 
The  framers  of  the  latter  ordinance  were  conservative  and 
based  their  stresses  on  competent  authorities  but  the  own- 
era  in  the  first  city  are  taxed  heavily  for  the  ultra  conserva- 
tism of  their  building  code  committee. 

To  expose  this  situation  and  aid  in  leveling  the  building 
codes  to  a  safe  and  sane  position,  the  Technical  Commit- 
tee of  the  Staff  Council  of  the  National  Federation  of  Con- 
.atniction  Industries  is  inaugurating  an  important  study  of 
the  situation  throughout  the  countrj-.  The  E.xecutive  Com- 
mittee, consisting  of  Wharton  Clay,  Chairman,  Commis- 
sioner Associated  Metal  Lath  Majmfacturers;  B.  H.  Jill- 
son,  Illinois  Society  of  Architects;  C.  E.  Paul.  Construction 
Engineer,  National  Lumber  Manufacturers'  Association; 
Virgil  G.  Marani,  Chief  Engineer,  Gypsum  Industries  Asso- 
ciation; A.  C.  Irwin,  Engineer,  Portland  Cement  Associa- 
tion; W.  Carver,  Architect,  Common  Brick  Association,  and 
L.  P.  Keith,  Secretary,  are  preparing  this  study  and  wUl 
shortly  Issue  a  tabulation  showing  the  stresses  allowed  by 
the  Bureau  of  Standards  and  other  authorities.  Against 
this  win  be  shown  the  building  ordinance  requirements  of 
the  various  cities. 

One  remarkable  feature  of  the  work  that  is  developing 
already  is  the  more  sane  requirements  adopted  by  the  lately 
framed  building  codes,  indicating  that  a  full  understanding 
of  the  technique  of  use  of  various  materials  is  rapidly  be- 
ing appreciated  and  no  extra  useless  material  is  being  re- 
quired by  the  more  modem  codes. 

It  is  not  the  plan  of  the  committee  to  determine  the  proper 
stresses,  but  to  compile  them  so  that  buildinB  and  govern- 
ment officials  may  have  a  bird's-eye  view  of  the  situation 
and  the  building  industry  in  the  various  cities  may  realize 
how  much  precious  material  is  being  required  for  extra  and 
annnecessary  strength. 


Charles  C.  Chataway,  of  Chataway.  Walker  &  BajTies,  land 
surveyors.  Union  Trust  Bids..  Wlnnli>eg:.  Man.,  was  killed  Oct.  16 
in  an  accident  In  the  elevator  of  the  building.  He  was  a  native 
of  Heckfleld,  Hampshire.  E^g.  Born  in  1S69.  he  came  to  WlBnipeg 
In  ISSl,  entering  upon  the  business  of  land  surveyor.  In  1900  he 
was  appointed  Inspoctor  of  surveys  for  Yukon  territory,  and  this 
position  he  occupied  five  years, 

William  Marrigan,  a  contractor  of  Port  Arthur.  Ont.,  died  Oct. 
IS,  aged  59  years.  Among  the  works  on  which  he  had  been  general 
manager  or  superintendent  are:  Ballasting  operations  on  the  In- 
torcolonlal  Hy.,  New  Brunswick  Ry.,  part  of  the  Bangor  & 
.Vroostook  Ry.  In  Maine,  construction  of  St.  Charles  branch,  Plctou 
town  bmiicli.  and  Bale  do  Chaleurs  Ry..  St.  John  bridge,  Fred- 
irlcton  bridge,  Soulange  canal.  Welland  i:inal.  Port  Colborne  break- 
water, 'Uellmgton  turning  basin,  etc. 

George  E.  Datesman,  former  director  of  public  works  of  the 
city  of  Philadelphia,  died  Oct.  IS,  aged  57.  Born  in  Mahanoy  City 
Jan.  21,  1SC3,  he  received  his  training  as  a  civil  engineer  at 
Lafayette  College,  of  Philadelphia,  from  which  he  was  graduated 
with  honors  In  1883.  He  Joined  the  Hureau  of  Surveys  shortly 
after  leaving  college,  but  left  the  bureau  to  engage  in  business 
for  himself  in  1SS8.  Prom  1891  he  was  identified  with  the  surveys 
bureau  and  then  with  the  Department  of  Public  Works,  becoming 
director  under  the  Smith  administration. 


Personals 

John  W.  Moran,  Victoria.  E.  C,  has  l>e'n  api>i.inted  construc- 
tion superintendent.  Dominion  Kaval  Service,  with  headquarters  at 
Victoria. 

P.   B.    ''  .fw  York  University  presented  a  paper  to 

the  Natl  of  Busin'-.ss  Paper  Editors  at  Hotel  Astor, 

.Vew  Yor;  •  d  "Do  Editors  Write  Well?" 

Trl»  Speaker,  manager  of  the  Cleveland  Baseball  Club,  has 
b-5en  presented  a  block  of  stock  In  the  Dunn  &  McCarthy  Co..  Chl- 

• '-•' '    "."-.'.rs.    by    James   C.    Dunn,    president   of    the 

and  president  of  the  contracting  com- 
vlng  Cleveland  a  champion  team.  Speaker 
iM.i.i^  ..*..,,.,«.•  I..  -^  ..- ,ote  hla  lime  to  the  contracting  ttusiness 
when  torough  playing  baaeball. 


Industrial  Notes 

Reincke-KUis  Co.,  Chicago,  have  established  eastern  headquar- 
ters at  45  E.  34th  St.,  New  York  City,  with  complete  production 
plant.  Idea  room  -and  ofllce,  under  the  management  of  James  J. 
Davln.  Iptcly  0'>rvice  manager  of  the  New  Y'ork  Talking  Ma- 
chine Co. 

The  Alsen  Cement  Co.  of  America.  Inc.,  is  making  Improve- 
ments at  Its  Alsen,  N.  Y.,  works  which  will  Involve  an  ex- 
pen-Ilture  of  about  SbOO.OOO.  The  improvements  include  a  new 
stock  building,  a  new  hospital,  sewage  disposal  plant,  changes  in 
grinding  mills  and  power  equipment. 

The  Cement  Gun  Co..  Inc.,  has  removed  its  main  office  from 
AUentown.  Pa.,  to  Cornwall,  Buck.s  County,  Pennsylvania,  a  suburb 
of  Philadelphia,  where  Its  vice  president  and  general  manager, 
B.  C.  Collier,  will  connect  himself  In  an  executive  capacity  In  the 
distribution  of  Traylor  trucks  and  farm  tractors  manufactured  by 
the   Traylor   Eng.    &   Mfg.    Co. 

The  Conveyor  Corporation  of  America,  formerly  the  American 
Steam  Conveyor  Corporation,  Chicago,  has  retained  Clarence  C. 
Brinley  as  eastern  manager  of  the  trolley  carrier  department.  He 
will  be  attached  to  the  New  York  office,  110  W.  40th  St.,  Mr. 
Brinley  formerly  was  connected  with  C.  W.  Hunt  Co.  He  came 
to  the  Conveyors  Corporation  from  the  Gifford-Wood  Co.  During 
ihe  war  he  was  conveyor  engineer  for  the  Air  Nitrates  Cor- 
poration. 

The  John  F.  Byers  Machine  Co.,  Ravenna,  C,  held  its  third 
annual  sales  conference  and  convention  at  Glen  Crest  Hotel. 
It.avenna,  on  Oct.  11th  and  12th,  with  all  representatives  in  at- 
tend.ance,  except  Los  Angeles  and  San  Francisco.  Pertinent  mat- 
ters of  interest  wore  discussed  and  plans  for  1921  outlined.  The 
I'orapany  has  under  construction  at  the  present  time  a  new 
erecting  shop,  which  when  completed,  will  allow  increased  pro- 
duction of  its  auto-crane. 

At  a  recent  meeting  of  the  board  of  directors.  J.  J.  Amsfleld, 
.idvertising  manager  of  Fairbanks.  Morse  &  Co.,  was  elected  pres- 
ident of  the  Engineering  Advertisers'  Association  of  Chicago  to 
flU  the  vacancy  m.ade  by  the  resignation  of  A.  H.  Hopkins,  who 
.severed  his  connection  with  the  C.  F.  Pease  Co.  to  take  charge  of 
the  domestic  advertising  division  of  the  J.  Roland  Kay  Co.  Mr. 
Kaith  J.  Evans,  advertising  manager  of  .los.  T.  Rycrson  &  Son. 
was  elected  vice-president,  and  Julius  Holl.  advertising  manager 
of  Link-Bell  Co.,  was  elected  to  the  board  of  directors  to  fill  the 
vacancy  made  by  Mr.  Hopkins'  retirement. 

The  October  meeting  of  the  Engineering:  Advertisers'  Associa- 
tion of  Chicago  was  devoted  to  the  discussion  of  market  analysis 
and  sources  of  advertising  data.  H.  A.  Groth.  treasurer  of  the 
Rankin  Advertising  Agency,  was  the  speaker  of  the  evening  and 
told  some  of  the  methods  he  has  employed  In  the  20  years  that 
he  has  specialized  in  that  work.  Mr.  Groth  supplemented  his  re- 
marks by  numerous  graphic  charts  on  various  subjects,  indicating 
how  It  is  possible  to  present  complete  information  on  any  usbject 
in  simple  comprehensive  diagrams.  Informal  discussion  followed 
Air.  Groth's  address.  The  November  meeting  of  the  association 
will  be  given  to  dlrect-by-mall  advertising. 

Ellsha  S.  Williams,  vice-president  of  the  United  States  Rubber 
Co.,  died  Oct.  S.  Mr.  Williams  was  born  in  Maiden.  Mass..  in  1873, 
and  was  educated  in  the  Maiden  public  schools,  taking  a  business 
course  in  the  Maiden  high  school.  He  then  entered  the  employ 
of  the  Revere  Rubber  Co.,  and  In  the  course  of  a  few  years  be- 
came the  New  Emjlind  manager,  a  little  later  the  Chicago  man- 
ager, and  in  a  year  or  two  was  promoted  to  the  position  of  gen- 
eral sales  agent,  which  In  turn,  led  to  his  assuming  the  chief 
executive  position  in  that  company  as  treasurer,  and  later  pres- 
ident. .Ian.  1,  1910,  the  Revere  Rubber  Co.  was  purchased  by  the 
United  States  Rubber  Company  chiefly  because  of  its  desire  to 
secure  the  services  of  Mr.  Williams,  who  was  then  elected  pres- 
ident of  the  Rubber  Goods  Manufacturing  Co.  Mr.  WiTliams  was 
largely  instrumental  in  the  consolidation  of  the  tire  business  of 
the  company's  subsidiaries  by  forming  the  United  States  Tire 
>:ompany  In  1911.  of  which  he  was  the  president  until  1916.  In 
l.*15  he  was  elected  vice-president  of  the  United  States  Rubber 
Co.,  In  charge  of  the  mechanical  goods  business.  He  was  also  a 
director  of  the  United  States  Rubber  Co..  a  member  of  the  operat- 
ing council,  and  president  of  several  subsidiary  companies. 


Obituaries 

William  Burrowes,  coritractor  and  builder  for  more  than  50 
years  In  Portland.  Me.,  died  Oct.  18.  aged  82. 

RlchartJ  Lamb,   a   rnyrjtnirf'nn    i-Ti"lneer.    New  Tork   City,   died 

Oct  ■                                         marlc  &  f^hesaptake  canal. 

pl.T  liuilt  the  Norfolk  system  of 

se«  r  of  the  Wilmington.  New- 
ben  it 

Wllli.1  of  the  engineering  firm  of  Baker,  Carpenter  & 

Wa». -~  -^'       .".-in    Fr:it,'i>.r.,     .li.  ri    Oct.    IB.     Mr.    Waters 

car  fire  of  190fi.  and  took 

an  'f  the   principal   office 

bui  ,    inted  chief  of  building 

CO  nani.i-Pacillc    Kxpunltion    and    manager    of 

bu:  r.     In   1917   he   wa-s  In    charge  of  construc- 

Uo -...,..     .  .  ..•...:.!. 


Trade  Publications 

The  following  trade  publications  of  interest  to  engineers  and 
contractors  have  been   issued  recently: 

Hoisting  Engines  and  Derricks — Clyde  IroB  Works,  Duluth. 
Minn.  17b  page  catalog  illustrating  and  describing  the  Clyde 
hoisting  equipment,  including  hoisting  engines  and  boilers,  scraper 
engines,  electric  .and  gasoline  hoist.s.  derricks,  etc. 

Feed  Water  Heaters,  Steam  Heating  Systems,  Etc. — Warren 
Webster  &■  Co.,  Camden.  N.  J.  Catalog  bulletins  of  Webster  fee«l 
water  heaters,  steam  separators,  oil  separators,  traps,  valves,  ex- 
pansion Joints,  and  the  Webster  vacuum  system  of  steam  heating. 
Industrial  Buildings — The  Truscon  Steel  Co..  Y'oungstown.  O. 
IG  page  book  discussing  the  relation  of  the  characteristics  of  a 
factory  building  to  the  morale  of  employes.  Some  of  the  subjects 
treated  are:  Appearance  of  the  building,  daylight  as  .alTectIng 
morale  and  cleanliness  and  sanitation.  Contains  numerous  Illus- 
trations of  modern  factories. 
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Should  the  Am.  Soc.  C.  E.  Join 
the  Federated  American  Engi- 
neering Societies.^ 

Two  factions  of  the  American  Society  of  Civil  Engineers 
have  been  vigorously  appealing  to  the  members  of  that  so- 
ciety, one  faction  in  behalf  of.  the  other  against  joining  the 
Federated  American  Engineering  Societies.  An  examina- 
tion of  the  names  of  the  factional  leaders  indicates  that 
those  who  are  opposed  to  joining  the  Federation  are,  as  a 
rule,  older  men  than  those  who  favor  "going  in."  The 
alinement  is  much  the  same  as  that  that  existed  about  12 
years  ago  when  the  Am.  Soc.  C.  E.  was  asked  to  join  the 
other  national  engineering  societies  in  the  ownership  of  the 
Engineering  Societies  Building.  The  invitation  was  at  first 
declined,  but  a  few  years  later  accepted.  Probably  we  are 
about  to  witness  a  repetition  of  that  history,  for  the  oppo- 
sition to  joining  the  Federated  American  Engineering  So- 
cieties is  apparently  great  among  the  older  members  of  the 
Am.  Soc.  C.  E. 

Engineering  and  Contracting  has  refrained  from  express- 
ing an  opinion  on  this  matter  until  all  the  arguments  pro 
and  con  had  been  recorded.  We  have  before  us  the  final 
appeals  of  both  factions,  and  we  have  weighed  the  argu- 
ments. It  is  our  opinion  that  the  Amprican  Society  of  Civil 
Engineers  can  not  afford  to  stay  out  of  this  Federation.  It 
is  perhaps  no  argument  in  favor  of  joining  a  given  organiza- 
tion because  nearly  all  others  have  joined,  but  such  a  fact 
certainly  deserves  the  most  careful  attention  when  the  ob- 
ject of  the  association  is  to  promote  general  welfare  by 
means  which  no  one  opposes. 

Those  who  are  against  joining  the  Federated  Engineering 
Societies  do  not  argue  that  its  objects  are  bad  or  that  Its 
plans  of  executing  them  are  reprehensible.  They  merely 
suggest  that  the  objects  are  "vague"  and  subject  to  revision, 
and.  by  inference,  that  they  may  become  objectionable.  If 
this  dread  becomes  a  reality  what,  we  ask,  will  prevent  the 
Am.  Soc.  C.  E.  from  withdrawing  from  the  Federation?     If 


men  were  universally  to  refuse  to  join  associations  because 
the  associations  might  become  obnoxious,  then  there  would 
be  an  end  to  all  co-operative  effort.  We  fail,  therefore,  to 
be  influenced  by  the  bogy  of  possible  evils  that  may  be  fos- 
tered  by  the   Federated   American  Engineering  Societies. 

The  next  most  important  objection  to  the  Federation  is 
given  thus,  by  Messrs.  George  H.  Pegram,  John  W.  Alvord, 
and  Arthur  S.  Tattle: 

The  requirements  of  membership  in  the  American  Society  of 
Civil  Enplnoers  demand  high  person.-il,  technical,  and  executive 
qi'allflcatlons,  and  are  rigidly  enforced. 

The  absence  of  quallflcatlons  for  membership  In  the  Federation 
lets  down  the  bars  to  almost  any  society  that  may  Incorporate  the 
word  "Engineer"  In  Its  title.  This  diversity  of  standards  and  In- 
terests will  prevent  the  Federation  from  becoming  In  any  Fense  a 
representative  l)ody. 

To  carry  weight,  engineering  prestige  must  rest  on  professional 
attainment  and  standing  rather  than  on  bulk  of  numbers.  The 
Federation  sets  up  no  professional  st.indards  whatever.  Its  one 
standard  is  bulk. 

But,  it  may  be  replied,  what  have  high  standards  of  quali- 
fication to  do  with  the  question?  The  Federation  Is  not  an 
association  whose  functions  call  for  "high  standards"  of  pro- 
fessional attainment.  Nor  is  there  any  force  In  the  implied 
contention  that  the  "high  standards"  of  the  Am.  Soc.  C.  E. 
will  be  underestimated  by  the  public  because  the  Am.  Soc. 
C.  E.  belongs  to  a  federation  of  societies  some  of  which  have 
"low  standards."  As  well  argue  that  an  individual  of  high 
moral  standards  should  not  belong  to  a  political  party,  or 
to  a  football  team.  The  public  knows  next  to  nothing  of 
the  standards  of  any  engineering  society,  and  cares  as  little 
as  it  knows;  but  even  if  the  public  were  as  well  informed 
on  that  matter  as  are  the  members  of  the  Am.  Soc.  C.  E. 
themselves,  the  public  could  be  trusted  to  discriminate  be- 
tween a  society  that  has  high  professional  standards  and  an 
association  of  societies  having  heterogeneous  standards.  It 
was  this  same  professional  "holier  than  thou"  attitude  that 
kept  the  Am.  Soc.  C.  E.  out  of  the  Engineering  Societies 
Building  for  several  years. 

It  is  contended  that  the  Federation   is  autocratic  and  not 
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democratic.      The    same    argument    would    hold    against    the 
Supreme  Court  of  the  United  States. 

It  is  held  that  the  Am.  Soc.  C.  E.  "has  never  yielded  con- 
trol of  its  actions  or  policies  to  others."  True,  liut  who  is 
asking  It  to  do  so?  Its  policies  are  its  own,  but  when  it 
joins  the  Federation,  the  Federation's  policies  will  be  those 
of  the  Federation  and  not  of  the  Am.  Soc.  C.  E.  If  the  Fed- 
eration's policies  become  obnoxious  to  the  Am.  Soc.  C.  E. 
the  remedy  is  clear — resignation  from  the  'Federation. 

It  is  argued  that: 

Should  the  Society  join  the  Fcdemtion.  It  would.  In  the  estima- 
tion of  the  public,  cease  to  function  as  the  Ic.idlng  onKineering  or- 
K.inization,  as  it  has  done  for  6?  years. 

This  attitude.  It  seems  to  us.  is  little  short  of  professional 
snobbishness.  The  editor  Is  a  member  of  four  national  en- 
gineering societies,  and  reads  a  great  many  of  the  papers 
printed  by  them.  His  professional  interests  are  primarily 
civil  engineering,  and  he  is  therefore  biased  in  favor  of  the 
Am.  Soc.  C.  E.,  yet  he  Is  forced  to  concede  that,  judged  by 
any  standards  of  technical  excellence,  the  average  paper 
read  before  the  Am.  Soc.  C.  E.  is  no  better  than  the  average 
paper  read  before  the  other  national  engineering  societies. 
What  is  there,  then,  that  entitles  us  to  regard  our  civil  en- 
gineering society  as  "the  leading  engineering  organization"? 
Certainly  not  supremacy  in  the  technical  literature  written 
by  the  members,  and  certainly  not  a  more  marked  advance- 
ment of  the  science  of  engineering  attributable  to  civil  en- 
gineers. It  is  true  that  no  engineering  society  is  more  rig- 
orous than  the  Am.  Soc.  C.  E.  in  requiring  long  professional 
practice  before  full  membership  is  granted,  but  when  did 
length  of  experience  entitle  any  professional  man  to  claim 
"leadership"  in  his  profession?  Preeminence  is  not  measur- 
able in  terms  of  practical  experience,  nor  even  in  terms  of 
education.  By  what  criterion,  then,  can  an  individual  or  a 
society  be  Judged  when  professional  e.xcellence  is  claimed? 
To  our  way  of  thin)<ing  there  is  but  one  criterion,  the  cri- 
terion of  economic  achievement:  and  by  that  criterion  what 
civil  engineer  has  the  hardihood  to  maintain  that  the  American 
Society  of  Civil  Engineers  excels  the  American  Institute  of 
Electrical  Engineers,  for  example?  Do  we  not  betray  "a  cer- 
tain condescension"  when  we  look  patronizingly  down  upon 
other  engineering  societies,  and  a  not  uncertain  egotism  when 
we  call  ours  "the  leading  engineering  organization"?  Indeed, 
while  thus  calling  ourselves  "leaders"  are  we  not  proving  our- 
selves to  be  reluctant  followers?  W\io  are  the  real  pioneers 
today — those  that  hark  back  to  their  birth  08  years  ago, 
or  those  that,  forgetful  of  their  youth,  decide  to  venture  upon 
a  new  movement  for  the  benefit  of  the  entire  engineering 
profession  and.  in  fact,  of  all  humanity? 


An  Example  of  Erroneous  Reason- 
ing About  Interest  Rates  and 
Commodity  Prices 

It  is  somewhat  surprising  to  an  engineer  that  anyone 
reasoning  deductively  from  assumed  premises,  should  not  at- 
tempt to  conflrai  his  conclusions  by  a  study  of  ascertainable 
farts.  Yet  it  is  apparently  seldom  that  the  average  writer 
on  price  levels,  interest  rates,  etc.,  takes  the  pains  to  con- 
flrm  his  reasoning  by  an  appeal  to  statistics.  For  instance 
a  recent  editorial  article  in  The  Iron  Age  contains  the  fol- 
lowing argument: 

'^  '    '       ■   Rained   ground   In   some  quarters,   that  since 

'Vfr  np,  interest  rates  were  entitled  also  to  KO  up. 

'""  "'a  no  proper  romp.iri.ion.   for   the   interest  rate 

not  a    value.     One   mlRht   as   well    urge    that   as 

!    cone  up  .1  man  should  spend   a  larger  percentage 

of  hn  <i:iy  a  mcome  on  his  noonday  luncheon  than  formerly. 

This  reasoning  sounds  so  plausible  that  the  editor  of  The 
Iron  Age  doubtless  regarded  it  as  wholly  unnecessary  to 
look  up  any  statistics  relative  to  the  movement  of  commodity 
prices  and  interest  rates.  He  appears  to  have  thought, 
"What  Is  the  use  of  studying  data  when  I  know  in  advance 
that  the  figures  will  confirm  my  deductions?"  But  facts 
have,  at  times,  a  perverse  way  of  failing  to  agree  with  de- 
duced conclusions,  and  this  happens  to  be  one  of  those  times. 

In  a  "Century  of  Prices."  by  Burton  and  Selden,  will  be 
found  chart.s  showing  commodity  index  prices  and  bond  in- 
terest yields  not  only  in  America  btit  in  England,  year  by 
year,  for  more  than  60  years  in  America  and  twice  that  long 
in  England.  Those  charts  establish  beyond  question  that 
interest  rates  do  rise  and  fall  as  commodity  prices  rise  and 


fall,  and  roughly  in  the  same  proportion.  The  bond  interest 
rate  curve,  in  other  words,  is  approximately  parallel  to  the 
commodity  price  curve,  although  it  lags  somewhat  behind 
the  commodity  price  curve.  So  the  "curious  fallacy"  that 
the  editor  of  The  Iron  Age  attempts  to  expose  proves  to 
be  a  truth. 

Let  us  now  look  more  closely  at  the  reasoning  of  the  editor 
of  The  Iron  Age.     In  essence  it  is  this: 

(1)  Certain  causes  affect  values. 

(2)  Interest   rates   are   not    values. 

(.■!)     Those  causes  do  not  affect   interest  rates. 

This  is  an  illegitimate  conclusion  from  the  premises. 
Moreover,  although  an  interest  rate  is  not  in  itself  a  "value." 
it  is  one  of  two  factors  which  multiplied  together  measure 
a  value,  the  value  of  the  investment  being  the  other  factor. 

The  analogy  between  a  man's  income  and  the  per  cent 
thereof  spent  for  his  lunches  is  not  a  complete  parallelism, 
for  there  is  no  argument  as  to  percentages  as  such,  but  as 
to  what  ratio  one  value  may  be  to  another  value.  The  an- 
nual income  from  an  investment  is  one  value,  the  selling 
price  of  the  investment  is  another  value.  The  ratio  of  the 
first  value  to  the  second  value  is  an  interest  or  profit  rate. 
There  is  no  reason  why  this  interest  rate  should  remain  con- 
stant when  commodity  values  in  general  are  changing.  But 
the  attempt  is  made  to  induce  the  reader  to  accept  such  a 
constancy  of  rate  as  plausible,  becuse  most  men  spend  a 
constant  percentage  of  their  income  for  food. 

We  have  given  this  example  of  false  reasoning  because 
it  illustrates  three  very  common  errors:  First,  a  faulty 
syllogism.  Second,  an  inapplicable  analogy.  Third,  a  fail- 
ure to  test  the  conclusion  by  an  analysis  of  existing  facts. 
Many  engineers  still  regard  a  study  of  logic  as  being  un- 
necessary. They  think  that  their  native  reasoning  powers, 
and  their  scientific  training  will  suffice  always  to  protect 
them  from  errors  in  reasoning.  Although  they  may  reason 
correctly  9f)  times  in  100.  or  999  in  1,000.  there  is  inevitably 
a  small  percentage  of  error  in  the  mass  of  any  man's  in- 
ferences. The  function  of  logic  is  to  reduce  that  percentage 
of  error,  small  though  it  may  be,  to  a  still  smaller  fraction. 
Bear  in  mind  that  a  small  percentage  of  error  is  not  equiv- 
alent to  an  error  that  is  small.  Some  of  the  most  costly 
mistakes  in  life  are  made  by  men  whose  mistakes  are  rela- 
tively few. 


Why  Civil  Engineers  Should  Guide 

Legislators  Relative  to  Bond 

Interest  Rates 

Cpunty  engineers  in  Indiana  have  boon  including  bond 
discount  in  their  estimates  of  cost  of  road  work,  hoping  thus 
to  overcome  the  difliculty  of  marketing  low  interest  rate 
bonds.  It  was  intended  to  pay  the  contractors  in  bonds,  they 
being  thus  protected  from  loss  when  they  marketed  the 
bonds  at  less  than  par.  But  the  State  Board  of  Tax  Com- 
missioners has  refused  to  approve  any  county  bond  issues 
that  are  to  be  thus  marketed.  Probably  the  Commission  is 
entirely  justified  in  this  ruling,  but  it  should  serve  to  arouse 
civil  engineers  in  Indiana — and.  for  that  matter.  In  every 
state — to  the  necessity  of  securing  amendments  to  state 
laws  permitting  higher  interest  rates  on  public  bonds. 

In  Illinois  the  legislature  recently  increased  the  bond  rate 
from  1.5  per  cent  to  5  per  cent.  Had  the  civil  engineers  of 
Illinois  presented  data  on  interest  rates,  past  and  present, 
the  legislature  might  have  become  convinced  that  even  6 
per  cent  is  none  too  high  a  limit  to  fix.  Singularly  enough,  - 
most  men  think  that  interest  rates  are  relatively  stable,  and  ■ 
that  they  fluctuate  within  narrow  limits,  except  during  some  ' 
very  short  and  unusual  periods  of  excessive  money  strin- 
gency. The  fact  is,  however,  that  bond  interest  rates  move 
in  great  sweeps  upward  or  downward,  following  the  move- 
ment of  commodity  prices.  For  eight  years  after  our  civil 
war,  the  yield  of  "gilt  edge"  corporation  bonds  remained 
above  7.5  per  cent,  and  then  fell  slowly  till  the  low  ebb  of 
3.8  per  cent  was  reached  in  1901.  Since  then  bond  yields 
have  been  rising,  until  now  they  average  about  7.5  per  cent 
for  T)onds  that  are  not  exempt  from  taxation.  It  Is  reason- 
ably certain  that  bond  interest  rates  will  remain  high  for 
several  years,  probably  for  S  or  10  years. 

If  engineers  do  not  submit  such  statistical  facts  to  legis- 
latures, who  will?  Are  not  engineers  the  only  class  of  men 
thoroughly  qualified  to  analyze  economic  data  of -this  sort 
and  present  the  results  in  convincing  fashion  to  legislators? 
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A  History  of  The  World  That  En- 
gineers Can  Enjoy 

By  1'.  U.  MlDONAMi. 

AssUUint   l^roffssor  of  EnKl'^h.  Coll«-i,>-  of  Kn^neeiins. 
N'l-w  York  I'lilversity. 

A  history  o(  the  world  that  engineers  can  read  with  Inter- 
-t  is  now  available.  The  author  is  H.  G.  Wells,  and  over 
lO.OOO  copies  have  been  sold  in  England,  where  the  early 
iblication  was  In  24  fortnightly  pamphlets.  The  history  is 
"W  being  published  in  book  form,  in  one  volume,  both  in 
iigland  and  America. 

Engineers  are  naturally  interested  in  the  history  of  engl- 
•ering.  but  no  readable  book  on  this  important  subject  has 
■t  appeared.     The  next  suggestion  is  a  history  of  science, 
•iiid  many  engineers  have  read  such  histories  with  interest. 
History  of  science  naturally  leads  to  a  background  of  the  his- 
tory   of    life    and    of    civilization,    which    Mr.    Wells    has    at- 
tempted  in  this   "Outline  of   History."    The   book   is  excep- 
onal  In  that  the  author  has  taken  a  very  broad  view  of  the 
uole  subject;   moreover.  Mr.  Wells  is  a  scientist  by  educa- 
■  n   and    a    modernist    by    temperament.     Anyone    less    con- 
■ited    than    he    would    not    dare    atti-mpt    such    a    sweeping 
irvey    of   things.     However,   conceited    people   are   interest- 
•!K  if  they  have  special  ability  to  back  up  their  claims.   The 
rdinary  pedantic  historian   would   stand  aghast  at  the  sug- 
■stion  of  writing  a  history  of  the  world,  particularly  one  as 
:;teresting  as  this  one.     He  would  prefer  to  take  a  short  pe- 
ii)d  of  one  country,  and  elaborate  minutiae  so  painfully  that 
\v  would  ever  read  the  book. 

Like  the  bold  man  that  he  is,  Mr.  Wells  begins  at  the  be- 

inning.   with   the    primitive   sea   life   of   the    Palaezoic   age. 

-•>on  he  is  up  with  the  pterodactyls  and  dinosaurs.   Whether 

amroals.  to  which  class  of  vertebrates  we  belong,  came  in 

•  fore  the  huge  dinosaurs  disappeared,  is  a  question,  says 
Mr.  Wells.  •'The  Mesozoic  mammals  or  mammal-like  rep- 
tiles, for  we  do  not  know  clearly  which  they  were,  seem  to 
have  been  all  obscure  little  beasts  of  the  size  of  mice  and 
rats,  more  like  a  down-trodden  order  of  reptiles  than  a  dis- 
tinct class:  probably  they  still  laid  eggs  and  were  developing 
only  slowly  their  distinctive  coverin.s;  of  hair.  They  lived 
away  from  big  waters,  and  perhaps  in  the  desolate  uplands, 
as  marmots  do  now;  probably  they  lived  there  beyond  the 
pursuit  of  the  carnivorous  dinosaurs.  Some  perhaps  went 
on  all  fours,  some  chiefly  went  on  their  hind-legs  and  clam- 
bered with  fore  limbs."  Such  was  the  transition  from  rep- 
tiles to  mammals,  which  prepared  the  way  for  man  and  our 
modern  beasts. 

Next  Mr.  Wells  discusses  the  Java  ape-man.  or  at  least  the 

little   Irayful  of  bony   fragments"  from  Trinil.  Java,   which 

'institutes,  apart  from  stone  implements,  the  oldest  relic  of 

;irly  humanity  that   is  known.     The   British   writer   Hilaire 

i!->lloc.  in  the  'Dublin  Review."  has  ridiculed  Mr.  Wells  and 

.11  similar  "modernists"  for  building  up  a  theory  of  prehis- 

iric  life  from  a  few  scraps  of  bones,  stone  implements,  etc. 

:  rom  the  period  of  the  Java  ape-man.  perhaps  half  a  million 

•  ars  ago.  Mr.  Wells  leads  the  reader  to  a  description  of  the 
■  arly  Palaeolithic  man.  as  taken  from  Worthington  Smith's 
"Man.  the  Primeval  Savage."  The  description,  which  dates 
back  to  the  scene  some  50.000  or  100.000  years  ago.  is  that 

if  a  bull-like  old  cave-man  with  his  women  and  children, 
tending  a  fire,  hammering  flints,  and  scraping  the  skins  of 
mimals  for  clothing.  When  the  boys  grew  big  enough  to 
.irouse  the  jealousy  of  the  old  man  he  would  kill  them  or 
drive  them  off:  but  when  the  old  man  was  iO  or  .lO  years  old 
his  energy  declined  and  some  younger  man  killed  him  and 
reigned  in  his  stead.  This  was  the  Neanderthal  man.  who 
lived  in  caves  and  wandered  about  Europe  for  tens  of  thou- 
sands of  years.  He  was  exterminated  by  a  superior  type  per- 
haps 30.000  years  ago. 

Fascinating  pictures  are  given  of  early  civilization.  How 
-owing  was  learned  by  the  scattering  of  grain  around  a  corpse 
•or  its  sustenance  in  the  other  world:  how  religion  profoundly 
influenced  the  life  of  early  tribes:  how  science  arose  from 
Iran's  wonder  at  nature;  how  myths  and  magic  have  per- 
sisted down   to   the   present.     The   Neolithic  man.   says   Mr. 


Wells,  begun  acquiring  niatheraatiis.  He  started  counting 
and  falling  under  the  spell  of  numbers.  "He  was  beginning 
to  use  tallies,  and  wondering  at  the  triangularity  of  three 
and  the  squareness  of  four,  and  why  some  quantities  like 
twelve  are  easy  to  divide  in  all  sorts  of  ways,  and  others, 
like  thirteen,  impossible.  Twelve  became  a  noble,  generous, 
and  familiar  number  to  him,  and  thirteen  rather  an  outcast 
and  disreputable  one." 

But  only  3  of  the  24  pamphlets  are  given  to  prehistoric 
times.  The  author  Is  soon  explaining  in  his  provocative  way 
the  meaning  of  Kgyptisin.  Greek,  and  Homan  civilizations. 
He  criticises  freely,  whether  it  be  .Mexander.  Caesar,  or  the 
early  Christian  fathers.  In  fact,  the  reader  linds  Alexander. 
Caesar,  and  later  Napoleon,  compared  with  Mr.  Wells,  and 
not  always  to  their  advantage.  The  Greeks  are  scolded  for 
their  failings  in  not  applying  science  as  we  moderns  have 
done,  and  for  their  petty  jealousies  and  bickerings.  "Dream- 
ing souls,  weary  of  the  vulgarities  of  our  time,  have  desired 
to  be  transferred  to  the  sublime  age  of  Pericles.  But.  plunged 
down  into  that  Athens,  they  would  have  found  themselves  in 
very  much  the  atmosphere  of  the  lower  sort  of  contemporary 
music-hall,  very  much  in  the  vein  of  our  popular  newspapers; 
the  same  hot  blast  of  braying  libel,  foul  imputation, 
greedy  "patriotism,"  and  general  baseness  would  have  blown 
upon  them,  the  'modem  note'  would  have  pursued  them." 
To  this  provocative  criticism  Professor  Gilbert  Murray  of 
Oxford,  who  is  one  of  the  authorities  that  have  helped  Mr. 
Wells  by  offering  suggestions,  objects  because,  as  he  says. 
the  Greeks  used  their  powers  for  intellectual  and  artistic 
things — "no  more  enormous  works  hero  to  glorify  divine 
kins,  no  private  splendor,  no  luxury,  but  a  wonderful  output 
of  art.  poetry,  philosophy,  and— within  limits — science.  Com- 
pare them  with  Rome  ....  I  can't  help  thinking  that  their 
badness  was  more  like  the  faults  of  a  superior  South  Sea 
Islander  than  like  the  viler  side  of  the  'crowd'  today.  .  .  . 
The  characteristic  is  that  human  thought  got  free." 

Of  the  failure  of  the  Roman  empire.  Mr.  'W^ells  writes: 
"The  clue  to  all  its  failure  lies  in  the  absence  of  any  free 
mental  activity  and  any  organization  for  the  increase,  devel- 
opment, and  application  of  knowledge.  It  respected  wealth 
and  it  despised  science.  It  gave  government  to  the  rich, 
and  imagined  that  wise  men  could  be  bought  and  bargained 
for  in  the  slave  markets  when  they  were  needed.  It  was, 
therefore,  a  colossally  ignorant  and  unimaginative  empire. 
It  foresaw  nothing." 

Mr.  Wells  does  not  spare  even  "the  seed  of  Christianity" 
from  his  searching  criticism.  "Jesus."  he  says,  "was  a 
penniless  teacher,  who  wandered  about  the  dusty,  sun-bit 
country  of  Judea.  living  upon  casual  gifts  of  food  ...  a  figure 
.  .  .  very  human,  very  earnest  and  passionate,  capable  of 
swift  anger,  and  teaching  a  new  and  simple  and  profound 
doctrine,  namely,  the  universal  Fatherhood  of  God  and  the 
coming  of  the  Kingdom  of  Heaven."  Rut.  continues  Mr. 
Wells,  the  idea  of  the  Kingdom  of  Heaven  proved  too  much 
for  the  established  habits  of  mankind,  and  the  hesitating 
disciples  reverted  "to  the  dear  old  habitual  life  of  hates  and 
profits  and  competition  and  pride." 

Typical  again  is  Mr.  'Wells'  way  of  treating  Mohammed, 
the  founder  of  Islam.  "I'ntil  he  was  40  he  did  indeed  live 
a  particularly  undistinguished  life  in  Mecca,  as  the  husband 
of  a  prosperous  wife.  ...  To  anyone  visiting  Mecca  about 
A.  D.  600  he  would  probably  have  seen  something  of  a  loafer, 
a  rather  shy.  good-looking  individual,  sitting  about  and  lis- 
tening to  talk,  a  poor  poet,  and  an  altogether  second-rate 
man."  Though  Mr.  Wells  concedes  that  the  great  Arab  had 
much  imaginative  power,  he  describes  him  as  a  wary  bar- 
gainer, insistent  on  safety  first.  At  one  time  he  publicly 
recanted  his,  at  that  time,  radical  teachings.  But  he  no 
sooner  had  done  so  than  he  repented;  "he  said  that  the  devil 
had  possessed  his  tongue,  and  denounced  idolatry  again  with 
renewed  vigor." 

These  extracts  give  an  idea  of  Mr.  Wells'  bold  and  dis- 
tinctly modern  analysis  of  past  ages.  The  style  is  one  that 
should  appeal  to  engineers,  who  are  ustially  bored  by  the 
curiosity-killing  methods  of  the  traditional  historians.  If  en- 
gineers wish  to  broaden  their  culture  by  reading,  what  book 
could  he  more  appropriate  than  a  history  of  the  world  in- 
terestingly put  together  by  a  man  familiar  with  science  and 
modern  problems?  What  could  be  more  enlightening  to 
the  engineer  of  today  than  to  learn  of  the  world  in  which 
Archimedes  devised  his  machines,  or  to  see  how  new  ideas 
have  been  received  during  the  ages;  for  human  nature  has 
changed  very  little  for  thousands  of  years.  ■ 
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Constructing    1072    Ft.   of  18  Ft. 
Concrete  Pavement  in  1 0  Hours 

By  D.  J.   BLEinSri. 

What  is  believed  to  be  a  world's  record  for  l-course  con- 
crete paving  was  made  Oct.  11,  1920.  by  tho  contractors  on 
the  Jefferson  Highway,  in  Rice  County.  Minnesota,  when  they 
paved  1,072,6  lin.  ft.  of  18ft,  roadway  in  10  hours  and  21 
minutes,  mixer  running  time. 

The  contractors.  Siems.  Helmers  &  SchalTner.  of  St.  Paul, 
Minn.,  have  an  industrial  haulage  system.  The  system  com- 
prises about  4  miles  of  24-in,  gage  railway,  two  6-ton  gasoline 


tractor,  which  supplies  steam  to  both  the  hoist  engine  and 
tho  upright  engine  which  turns  the  mixer.  Water  is  sup- 
plied by  a  2%-in.  pipe  line  from  a  pump  on  the  Cannon  River. 

The  mix  used  is  1:2:4.  Although  rated  at  4  bags  of  ce- 
ment, the  mixer  is  used  with  5,  and  gives  very  good  results. 
A  width  of  IS  ft,  is  paved,  7%  in,  thick  at  the  center  and 
61/^  in,  at  the  edges.  A  %-in.  rod  is  placed  longitudinally  6 
in,  from  each  edge,  and  a  %-in.  rod  transversely  every  12  ft 
Two  Lakewood  finishers  are  used,  one  traveling  about  50 
ft,  behind  the  other. 

The  contractors'  organization  follows: 

OVERHEAD. 
1  Superintendent. 
1  Timekeeper. 


Mixing    Plant   Taking   Curve    North 

locomotives,  two  steam  locomotives,  and  about  :iO  cars, 
switch  stands  and  accessories.  The  trains  consisted,  on  the 
above  date,  of  16  cars  each,  with  two  wooden  batch  boxes 
to  each  car.  The  weight  of  one  car,  loaded,  is  from  3%  to 
4  tons. 

As  the  road  is  graded  to  a  width  of  ?,0  ft,,  shoulder  to 
shoulder,  there  is  ordinarily  room 
for  the  track  to  be  laid  on  the  right 
aide  of  the  road,  so  that  it  will  not 
interfere  with  the  paving.  In  some 
cases,  however,  where  the  shoulder 
has  slumped  away  a  little,  it  ia 
necessary  to  block  up  the  track. 
Switches  are  kept  as  close  as  pos- 
sible to  the  mixer  without  interfer- 
ing too  much  with  the  form  fore- 
man. The  haul  on  Oct.  11.  on  an 
average,  was  about  2,500  ft. 

Sand  and  stone  are  loaded  from 
hoppers,  cement  is  dumped  from 
sacks  by  hand.  Sand  and 
stone  are  proportioned  by  marks 
in  the  batch  boxes,  cement,  of 
course,  by  sacks.  The  hoppers  are 
filled  from  stock  piles  or  directly 
from  cars  on  the  Great  Western  Ry, 
siding  by  a  l%yd,  clamshell, 

Heltzel  forms  are  used,  A  fore- 
man is  placed  over  the  form-set- 
ting, and  the  fine  grading.  Forms 
are  set  and  lined  before  the  sub- 
grade  Is  brought  to  an  exact  finish, 
being  blocked  up  or  dug  down  as 
necessary. 

A  Lakewood  mixer  is  used.  It  is  not  a  paver.  It  has 
been  mounted  on  an  old  Marion  steam  shovel  base,  and  a 
tower  of  structural  steel  built  over  it  for  hoisting  the  batch 
boxes.  The  base  also  carries  the  hoist  engine  used  for  this 
purpose.     The  whole  Is  pulled  by  a  ,'55-HP.  Minneapolis  steam 


of    Dundee. 

M.\TERIAL  YARD. 

1  Tard  foreman 

2  Loaders  at  hoppers,  dumping  sand  and  stone. 
4  I,aborers.  loading  cement.     On  Oct.  11  they  unloaded  two  cais  of 

cement  besides. 
1  Hoist  engineer  1 
1  Fireman  I 


lU-vd.  i.iaiii-sh.-M  fillinc  hopprMS, 


1 
J 


Mixer  Mounted  on  Old  Steam  Shovel   Base, 

2  I,aborera.  in  gondolas, 

TRAN',SPORTATl<),V, 


Trainmaster. 
Ga.s  engineers. 
Steam  engineers, 
Brakemen, 
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MIXER. 

Foreman. 

H'Kikrr-on,  who  hooks  the  hittch  boxes  to  the  holct.  and  who  la 

.i<-]sted  by  the  br^kt-man  of  the  train. 
l'Ui:iiJt-r.  who  dumps  the  boxes  Into  the  mixer. 
Mixer,  who  has  charge  of  the  water  and  tlnu-  of  mixing. 
Spout  man,  on  the  distrlbuline  Epout. 
Laborers,  siwiders. 

Laborer,  does  nothlne  but  handle  and  place  the  reinforceiiieni 
H^ndy  man,  watch'-s  water  line,  valvis.  helps  with  steel. 
Tmctor    enerineer. 
Hoi:t  engineer. 
Template    nwin,    who    runs   a    template    over    the    subcrade    jui>. 

behind  the  mLxer,  and  corrects  dellclenclea. 
Men  running  flnUhlng  machines. 
Pump  man. 

FIXE  GRADING  AND  tXIRM   SETTLVG. 
Foreman. 
Form  setters, 
L.ib->rers,  hand  surfacing. 
Teams,  grading. 
Team.  huulli:g  up  forms. 
Teamsters. 
Man,  clecjilns  and  olllns  forms. 

M.;\1NTENANCE  AND   REPAIR 
Section  fcreraan.  on  track. 
LAborers.  section  gang. 
Master  mechanic. 
Mechanic's  helper. 

MISCEIiANEOlS 
Vr'atchman. 
Truck  drlverE. 


Durrping   Batch   Box    Into   Mixer. 

On  the  day  tbe  record  was  made,  mbcing  began  at  6:15  a. 
m.,  and  stopped  at  5:.'?6  p.  m.  Thirty  minutes  was  taken  for 
dinner,  and  there  were  two  breakdowns  causing  a  total  de- 
lay of  30  minutes. 

The  superintendent  of  construction  is  Mr.  Ryan,  and  the 
mixer  foreman.  E.  Racy.  The  work  is  being  done  in  confor- 
mation with  the  speciScations  of  the  Minnesota  State  High- 
way Department,  and  Is  under  the  direct  supervision  of  Mr. 
P.   L.  Hazard.  County  Highway  BIngineer. 


Cost  of  Maintaining  Michigan  Trunk  Line  Highway. — From 
.May  1st  to  Dec.  31st.  1919,  the  state  of  Michigan  participated 
in  the  maintencance  of  4.878.08  miles  of  trunk  line  and  Fed- 
•eral  Aid  roads  at  a  total  cost  of  $1.2t>3.746.37.  The  average 
■mmaintenance  costs  per  mile,  exclusive  of  supenision  and 
«quipment  charges,  were  as  follows: 


Type. 

Earth    

Gravel     . . 
Macadam    . 
Concrete                     . . . 

120.22 

Average  cost 

I.,  r  mile. 
VII 

;  :"9 
..!,•.  2n 
na8.S5 

Not  classifi.  .1 

2,111.91 

228.43 

Totals    

4  S7S0S 

J231 -lI 

14. $9 

12.75 

Total    

1259.05 

The  above  figures  are  taken  from  a  paper  presented  at  the 
rscent  State  Good  Roads  Convention  by  Mr.  G.  C.  DiUman. 
Maintenance  Engineer,  state  Highway  Department. 


Roadway  Widths  for  Different 
Classes  of  Streets 

The  determiuation  of  ruailuav  wnlihs  is  not  a  matter 
susceptible  of  exact  sciontilic  ireatmont  as  several  rather 
indeterminate  facts  enter  into  it.  Doubtless  certain  rules 
have  been  used  by  some  engineers  in  lixiOK  roadway  widths, 
which  while  permitting  un  appearance  of  consistency  lu  their 
work,  after  all.  expressed  only  their  judgment.  Under  simi- 
lar conditions  other  engineers,  equally  capable,  might  not  have 
eou.sldered  such  rules  applicable.  The  subject  of  roadway 
widths  has  been  widely  discussed  and  quite  fully  treated  by 
engineers.  Not  much  that  is  new  can  be  added.  Yet  a  re- 
view of  the  situation  seems  warranted,  especially  as  affected 
by  motor-driven  vehicles.  Such  a  review  is  given  by  Mr. 
Robert  Hoffmann,  Commissioner  and  Chief  Engineer  of  the 
Division  of  Engineering  and  Construction  of  Cleveland,  O.. 
in  a  paper  presented  Oct.  15  at  the  convention  of  the  Amer- 
ican Society  for  Municipal  Improvements.  The  following  1b 
an  abstract  of  the  paper: 

Two  Viewpoints  in  Determination  of  Roadway  Widths. — 
The  determiuation  of  roadway  widths  may  be  considered 
from  two  different  points  of  view.  One  is  from  the  view- 
point of  appearance,  governed  by  rules  of  proportion,  or  by 
making  provision  for  predetermined  widths  of  sidewalk  strips 
or  for  lawn  and  parking  spaces.  The  other  viewpoint  is  that 
of  traflic  accommodation. 

The  first  viewpoint  applies  principally  to  parkways,  boule- 
vards and  certain  classes  of  resi- 
dence streets,  where  beauty  and 
proportion  largely  control  the  de- 
sign rather  than  economy  and  util- 
ity. Making  the  roadway  from  50 
to  60  per  cent  of  the  street  width 
between  property  lines  will,  in 
many  cases,  satisfactorily  suit 
conditions.  The  design  of  the  plant- 
ing strips  and  lawns  will,  how- 
ever, nearly  always  control  the 
width  and  arrangement  of  the 
paved  roadways.  Even  here  the 
expected  traffic  should  receive  con- 
sideration, but  its  subordination  to 
other  conditions  may  be  perfectly 
logical  and  free  from  criticism. 

Consideration  of  roadway  widths 
from  the  second  viewpoint,  that  of 
traflic  accommodation,  obviously 
applies  to  the  greater  number  of 
cases,  and  should  be  the  prevailing 
point  of  view  when  considering 
any  basis  of  design  or  the  standard- 
ization of  widths. 
Financial  Side  of  Roadway  Widths.— To  justify  the  Impor- 
tance of  the  subject  of  roadway  widths,  it  is  only  necessary 
to  consider  the  financial  side  involved.  Should  the  road 
building  programs  that  are  now  being  advocated  be  brought 
to  the  point  of  construction,  it  does  not  seem  impossible 
that  for  some  time  to  come  10,000  miles  of  pavement  will  be 
constructed  yearly.  An  extra  foot  in  roadway  widths  in- 
volves an  expenditure  of  from  $2,000  to  $3,000  per  mile  of 
pavement  under  present  conditions.  For  this  country's  en- 
tire road  building  project,  therefore,  a  sum  of  from  $20,000.- 
000  to  $30,000,000  becomes  annually  involved  in  the  addition 
or  rejection  of  a  single  foot  of  roadway  width.  This  repre- 
sents waste  if  the  extra  foot  in  width  is  unnecessary  and 
means  ultimate  economy,  if  the  additional  foot  will  be  re- 
quired by  traffic. 

Not  only  is  the  unproductive  investment,  caused  by  an 
excessive  width  of  roadway,  to  be  deprecated,  but,  even 
more  so,  is  the  unnecessary  removal  of  labor  and  material 
from  useful  application  elsewhere  to  be  regretted.  On  the 
other  hand  too  small  a  width  of  roadway  may  result  in  slow- 
ing down  the  speed  of  traffic,  in  causing  accidents  due  to 
collision  or  by  vehicles  being  forced  off  the  pavements  and 
in  bringing  about  a  general  curtailment  of  the  usefulness  of 
the  highway.  This  condition  creates  a  somewhat  intangible 
damage  and  monetary  loss  that  may  far  offset  an  apparent 
economy  in  initial  Investment. 

Relation  of  Traffic  to  Width  of  Road. — The  amount  and 
character  of  traffic  bear  an  important  relation   to  the  width 


(103) 


436 


Eiigineering  and  Contracting  for  November  3,  1920. 


of  a  road.  The  total  tonnage  for  a  given  time  or  the  weight 
of  individual  vehicles  are  of  comparatively  little  iniportanct 
when  fixing  the  width,  as  the  controlling  factors  are  the  size 
of  the  vehicles,  the  speed  with  which  they  aro  to  be  driven, 
and  the  lateral  space  which  must  be  provided  for  passing 
vehicles. 

Passenger  vehicles  as  a  class  may  be  assumed  to  have 
a  maximum  overall  width  of  6t..  while  tniclvs  and  vehicles, 
normally  used  for  carrying  freight  or  merchandise  over  high- 
ways, do  not  generally  exceed  S  ft.  in  width.  However. 
there  seems  to  be  a  natural  tendency  towards  increasing  the 
width  of  trucks,  especially  for  certain  classes  of  merchandise, 
which  has  resulted  in  a  number  of  places  in  limiting  the  size 
of  vehicles  by  law.  So  far  the  maximum  width  of  S  ft.  seems 
to  satisfy  existing  conditions.  The  speed  of  the  vehicles 
affects  the  clearance  which  should  be  left  between  vehicles 
when  meeting  or  passing  each  other.  Obviously  fast  moving 
cars  require  a  greater  clearance  for  s.Tfety  than  slow  ones. 
Passenger  cars  consequently  should  be  provided  with  greater 
clearance  than  slow  runnin.g  trucks.  .X  provision  of  10  ft. 
in  width  as  the  allotted  space  for  each  moving  vehicle  seems 
adequate  for  all  cases,  provided  the  maximum  width  of  trucks 
does  not  exceed  8  ft.  This  unit  width  is  larger  than  was 
formerly  assumed  in  roadway  design,  but  seems  justifiable 
in  the  interest  of  safety.  Many  country  highways,  providing 
for  two  lines  of  vehicles,  have  been  built  narrower  than  the 
10-ft.  unit  would  require,  and  have  served  their  purpose  ad- 
mirably. Such  roadways  have  been  constructed  of  widths 
varying  from  12  to  18  ft.  and  when  used  principally  for  a 
moderate  number  of  passenger  vehicles  have  proven  quite 
,itlsfactor>-  As  the  amount  of  traffic  has  increased,  how- 
■  ver,  and  the  number  of  trucks  using  the  highways  has 
KTown.  it  has  been  found  necessary  in  many  cases  to  widen 
the  paved  roadway  in  the  interests  of  safety  and  the  expedi- 
tion of  the  traffic. 

The  length  of  the  vehicle  as  it  affects  roadway  widths  is 
less  Important  except  in  cases  where  the  use  of  the  vehicle 
requires  Its  backing  to  the  side  of  the  road  in. order  to  load 
T  unload.  Many  trucks  are  25  ft.  in  length  and  become 
I  determining  feature  if  their  use  necessitates  backing  up 
to  the  curb  or  the  side  of  the  traveled  roadway. 

The  kind  of  load  to  be  carried  may  also  have  an  influence 
on  the  practical  width  as  frequently  with  light  produce  or 
other  material,  the  load  is  built  up  so  that  it  extends  over 
the  sides  of  the  vehicle.  Similarly,  occasional  loads  extend 
over  the  back  of  the  vehicle,  as  in  cases  of  building  material. 
The  frequency  with  which  these  exceptional  cases  occur  must 
be  considered  and  may  form  a  determining  feature  in  cer- 
tain cases. 

Should  a  roadway  be  restricted  for  the  use  of  one  line  oj 
vehicles  only,  then  the  lO-ft.  unit  could  be  somewhat  reduced. 
In  such  case  the  width  need  be  only  such  as  would  accom- 
modate the  wheel  base  with  a  sufficient  allowance  to  cover 
the  Irregularities  in  steering  or  driving.  Probably  S  ft.  in 
width  would  suffice.  Cases  of  this  kind  will  seldom  occur 
on  public  highways  and  so  narrow  a  roadway  would  not  be 
Justified  unless  the  earth  at  the  side  furnished,  under  normal 
conditions,  a  usable  road. 

On  light  traffic  roads  and  where  the  utmost  economy  must 
he  practiced  the  single  width  roadway  may  be  justified,  but 
generally  it  will  be  found  that  the  minimum  width  of  paved 
roadway,  acceptable  to  traffic,  must  provide  for  two  lines  of 
vehicles,  and  should  preferably  be  built  20  ft.  in  width.  Here 
again  this  assumption  can  be  modified  and  the  width  reduced 
to  as  little  as  Ifi  ft.  when  the  natural  soil  conditions  are 
favorable,  and  admit  of  an  occasional  driving  off  the  pave- 
ment where  forced  to  do  so  by  some  passing  vehicle. 

For  average  conditions  of  traffic,  the  use  of  a  10-ft.  space 
for  each  line  of  moving  vehicles,  is  suggested  as  a  unit  of 
design.  This  width  applies  to  street  railway  cars  as  well  as 
other  motor  vehicles.  Similarly  "%  ft  may  be  assumed  as 
the  required  space  for  a  row  of  standing  vehicles,  as  when 
parked  along  and  parallel  with  the  sides  of  the  road. 

In  fixing  roadway  widths  upon  the  foregoing  basis,  the 
problem  lies  in  assuming  the  probable  number  of  lines  of 
moving  and  standing  vehicles  which  must  be  provided  for. 
Tonsiderahle  judgment  will  be  required  in  making  such  an 
.-»??umptlon.  The  growth  of  traffic  Is  an  element  which  must 
'■e  considered  and  for  which  no  exact  data  can  be  obtained. 
I'  !s  well  known  that  the  Improving  of  a  road  by  proper 
Tient.  easy  grades,  and  a  smooth  surface  Invites  traffic, 
i'ing  to  such  road  a  far  greater  number  of  vehicles  than 
had  previously  driven  over  It.    With  the  improvement  of  the 


road'  it  will  usually  be  found  that  new  buildings  for  homes- 
or  industrial  uses  will  be  located  along  the  roadway,  bring- 
ing with  them  added  traffic  in  trucks  and  passenger  vehicles. 
Many  occasions  will  be  found  for  stopping  vehicles  and  al- 
lowing them  to  stand  along  the  way.  Should  the  stopping  of 
vehicles  be  sufficient  to  warrant  it.  an  added  width  must  be 
assumed  to  provide  for  the  necessary  line  of  standing  ve- 
hicles. This  constantly  changing  character  and  extent  of 
use  to  which  a  roadway  is  subject  will  always  make  dif- 
ficult the  adoption  of  the  assumption  needed  tor  the  econom- 
ical deslirn  of  roadway  width. 

Suggested  Classification  for  Roadway  Widths. — In  a  gen- 
eral way  the  following  classifications  may  be  stiggested  as  a 
statement  of  roadway  widths  in  accordance  with  the  forego- 
ing discussion. 

(A)  City  Streets  Having  Double  Street  Car  Tracks. 

1.  Roadway  7,5  or  SO  ft.  In  width.  A  roadway  of  such 
width  will  accommodate  on  each  half,  one  line  of 
street  cars,  two  lines  of  moving  traffic  and  one  line 
of  standing  vehicles:  or  one  line  of  street  cars  and 
three  lines  of  moving  traffic.  In  the  latter  case  the 
80-ft.  width  is  preferable.  The  distance  between 
property  lines  should  be  from  106  to  120  ft. 

2.  Roadway  55  or  60  ft.  in  width.  A  roadway  of  such 
width  will  accommodate  on  each  half,  one  line  of 
street  cars,  one  line  of  moving  traffic,  and  one  line 
of  standing  vehicles,  or  one  line  of  street  cars  and 
two  lines  of  moving  traffic.  In  the  latter  case  the 
60-ft.  width  Is  preferable.  The  distance  between- 
property  lines  should  be  from  SO  to  100  ft. 

3.  Roadway  40  ft.  in  width.  A  roadway  of  such  width 
will  accommodate  on  each  half  one  line  of  street 
cars  and  one  line  of  either  moving  traffic  or  standing 
vehicles.  The  distance  between  property  lines 
should  be  at  least  60  ft. 

(B)  City   Streets  Having   No  Street  Car  Tracks. 

1.  Roadway  40.  ,55  or  CO  ft.  in  width.  Same  condition 
as  for  streets  having  street  car  tracks,  except  that 
line  of  street  cars  is  replaced  by  line  of  moving 
vehicles.  Absence  of  street  car  tracks  will  fre- 
quently permit  traffic  going  in  one  direction  to  oc- 
cupy more  than  half  the  roadway.  This  would  be- 
possible  when  traffic  is  periodically  greater  In  one 
direction  than  the  other. 

3.  Roadway  20  to  35  ft.  in  width.  Residence  streets: 
A  roadway  of  such  width  will  accommodate  two  to 
four  lines  of  traffic  under  different  combinations  of 
moving  and  standing  vehicles.  The  distance  be- 
tween property  lines  should  be  40  to  60  ft. 
fC)     Highways  Outside  of  Cities. 

1.  Koailway  40  or  55  ft.  in  width.  For  traffic  between 
important  centers  of  population.  A  roadway  of 
such  width  will  accommodate  four  to  six  lines  of 
traffic  under  different  combinations  of  moving  and 
standing  vehicles. 

2.  Roadway  30  to  40  ft.  in  width.  For  traffic  between 
centers  of  population  of  less  importance  than  the 
foregoing.  A  roadway  of  stich  width  will  accom- 
modate three  or  four  lines  of  traffic  under  different 
combinations   of   moving   and   standing  vehicles. 

3.  Roadway  20  to  30  ft.  in  width.  For  traffic  between 
cities  and  smaller  places  or  between  important 
smaller  cities.  A  roadway  of  such  width  will  ac- 
commodate two  or  three  lines  of  traffic  tmder  dif- 
ferent combinations  of  moving  and  standing  vehi- 
cles. 

4.  Roadway  16  to  20  ft.  in  width.  Rural  highways:  A 
roadway  of  such  width  will  accommodate  two  lines 
of  traffic. 

5.  Roadways  8  to  10  ft.  in  width.  Light  country  traffic 
where  earth  at  side  can  be  used  to  a  limited  extent. 

(D)      Streets  In  Small  Towns  and  Villages. 

1.     Same   classification   as   in    cities,   except   that  addi- 
tional width  mav  be  required  for  standing  vehicles 
where  business  is  concentrated  on  few  streets,  so  as 
to  permit  parking  perpendicular  or  at  an  angle  to 
the  curb.     Twenty  to  twenty-five  feet  for  each  row 
of  standing  vehicles  will  be  desirable  in  this  case. 
The  foregoing  classification  must  of  course  bo  considered 
somewhat  elastic  and  must  be  changed  accordingly  if  cars  are 
allowed  to  park  otherwise  than  parallel  with  the  ci.rb.    The 
question  of  parking  cars  upon  public  streets  has  an  important 
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bearing  on  the   question   of  roadway    widths   as   it   also   has 

upon   the   control  o(  tratllc   in   general.     It   must  be  decided 

which  streets,  if  any,  shall  be  used  for  the  stora;;o  of  cars. 

If  the  standing  of   vehicles  on   the  streets   is   permitted  for 

Intervals  of  possibly  longer  than  an  hour,  it  becomes  a  prob- 

■•■m  of  storage,   and   it  may   be  necessary   to  so  design   the 

jiidway   widths   that   the   greatest   number   of  cars   may   be 

accommodated   within  a   limited  district.     This   may   require 

provision  for  standing  cars  at  an  angle  to  the  curb. 

The  importance  of  parking  regulations  entitles  it  to  special 

■  nsideration  and  It  will  not  be  further  touched  upon  herein, 

\cept  to   note   that  the  adoption  of  a   policy   in  connection 

ith  the  parking  of  vehicles  must  necessarily  have  a  bearing 

:i  the  proper  widths  of  roadways. 


I    Pole  and  Concrete  Track  Roads  for  Logging 

Two  general  types  of  roads  which  seem  to  bo  in  general 
ivor    with    the    experienced    loggers    in    the    Northwest    for 

1.'  transportation  of  logs  by  motor  truck  in  logging  opera- 

■  ns  are  described  by  Mr.  W.  H.  Chapin  In  the  October  issue 
!   Power  Wagon.     One  of  these  is  a  pole  road;   the  other  Is 

concrete  tratk  road.  The  subgrade  may  be  alike  for  each 
•  pe  of  road.     The  grades  may  be  left  steeper  for  concrete, 

!iich  affords  better  traction  than  poles.  It  is  not  advisable 
ui  have  a  grade  steeper  than  C  per  cent  where  poles  are  used, 
^^hile  trucks  will  haul  up  a  12  per  cent  grade  on  concrete, 
:id  down  a  15  per  cent  grade.  The  average  width  of  a  log- 
mug  truck,  measured  outside  the  wheels,  is  7  ft.  6  in.  This 
calls  for  a  road  about  S  ft.  wide,  so  the  subgrade  should  be 
made  about  12  ft.  in  width.  Ditches  fur  draining  should  be 
made  and  the  water  carried  away  from  tho  hill  side  of  the 
grade  at  least  every  50  ft. 

The  best  type  of  pole  road  is  made  with  heavy  single  poles 
')r  the  main  tracks,  lighter  poles  on  the  outside  for  guard- 
'ils  and  light  poles  on  the  inside  to  help  support  the  steer- 
ing-wheel. This  makes  three  poles  tor  each  track,  or  six 
poles  in  all.  The  main  pole  should  be  about  20  In.  in  diam- 
eter. The  longer  these  poles,  the  more  serviceable  they  will 
be.  The  top  side  of  the  pole  will  be  hewn  down  to  a  flat  sur- 
face from  IC  to  IS  in.  wide.  This  pole  should  then  be  laid 
in  a  ditch  about  s  in.  deep,  leavins  it  half  buried.  It  will 
be  necessary  to  let  the  poles  rest  on  cross  ties  about  every 
10  ft.,  also  to  spike  them  down  securely  to  prevent  them 
from  rolling.  The  outside  guard-rail  should  be  about  8  in. 
in  diameter  or  larger.  This  guard-rail  is  laid  on  the  surface 
of  the  ground,  close  to  the  main  pole.  It  should  be  well 
braced  from  the  outside  and  securely  spiked  to  the  larger 
pole.  With  the  main  pole  partly  burled,  the  guard-rail  will 
extend  from  4  to  6  in.  above  ground.  It  is  quite  necessary 
to  have  this  guard-rail  when  operating  with  a  trailer.  The 
inside  pole  should  be  the  same  size  as  the  guard-rail,  but  the 
top  surface  must  be  hewn  flat,  and  laid  level  with  the  main 
tracks.  The  Inside  surface  of  this  pole  should  be  smoothed 
up  so  as  to  He  close  to  the  main  pole.  It  will  be  an  easy  mat- 
ter to  brace  these  poles  from  the  inside.  The  guard-rails 
have  a  braking  effect  by  rubbing  against  the  truck  wheels. 

After  the  poles  are  laid,  the  subgrade  should  be  ditched  in 
the  center  deep  enough  to  carry  away  the  .water  that  falls  in 
the  middle  of  the  road.  The  dirt  from  this  ditch  can  be  used 
to  bank  up  the  outside  of  the  grade.  The  success  of  log 
hauling  depends  principally  upon  the  road,  and  the  success 
of  the  road  depends  upon  the  drainage. 

Another  form  of  pole  road  uses  planks.  4  by  <!  in.,  instead 
ot  poles,  and  has  cross  ties  about  4  ft.  apart.  Both  types  of 
road  are  easily  moved  and  can  be  used  over  and  over  again. 

Two  tracks  of  concrete — one  for  each  wheel — are  used  in 
the  concrete  road.  The  ditches  holding  this  concrete  should 
be  6  in.  deep  and  26  in.  wide.  They  may  be  filled  to  the  top. 
.\  form  should  be  in  place  so  as  to  run  a  guard-lip  4  In.  wide 
and  4  in.  high  on  the  outside  top  of  the  main  surface.  This 
will  leave  an  inside  surface  22  In.  wide  for  the  truck  to  run 
upon  The  subgrade  for  the  concrete  road  should  also  be 
well  ditched  In  the  center,  having  cross  ditches  every  50  ft., 
the  same  as  recommended  by  the  pole  road. 

The  respective  costs  of  the  two  types  of  roads  depend  upon 
the  accessibility  of  the  material.  A  concrete  road  of  this  type 
can  be  built  for  about  $4,000  per  mile.  This  does  not  Include 
the  grading.  The  cost  of  the  pole  road  will  probably  be  about 
J3,000  per  mile. 


Recent   Asphaltic  Pavement  Con- 
struction on  Illinois  State  High- 
way and  Chicaj^o  Boule- 
vard Link* 

By  JOHN  H.  IIITTKI.L. 
District   KnKlneer   of   tho   AHi.lmIt   As.sorlailoii. 

For  purposes  ot  comparison  and  perhaps  future  study  It 
was  thought  ot  possiblo  interest  to  present  a  brief  descrip- 
tion of  two  asphaltic  types  of  construction  recently  designed 
and  constructed  or  under  construction  and  each  of  which  will 
have,  according  to  belief,  u.  large  amount  of  trallic  While 
there  Is  nothing  exceptionally  distinct  In  the  designs  from 
the  usual,  yet  in  one  case  a  rather  unusually  rich  mix  was 
used  In  the  cement  foundation,  and  in  thtj  other  an  attempt 
was  made  to  secure  a  "stilt"  top  mixture. 

The  highway  is  suburban  with  unrestricted  tralflc  of  un- 
luiowM  amount  and   spar.sely   policed— the  other  Is  metropoll- 
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Mixing   Plant  for   Asphaltic   Binder  and  Top. 


tan  with  restricted  but  intense  traflic,  which  at  times  is  all 
It  can  carry.  Asphaltic  concrete  and  sheet  asphalt  with 
binder  courses  of  equal  thickness  are  placed  against  each 
other  and  future  study  may  throw  some  Important  light  on 
the  relative  value  of  these  paving  surfaces. 

Asphaltic  Concrete  on  Chicago,  Waukegan  and  Milwaukee 
Road.-ln  1919  bids  were  called  by  the  Illinois  State  Highway 
Department  for  Sections  A,  B,  C  and  D  of  Project  4,  Federal 
Aid.  on  what  Is  known  as  the  Chicago.  Waukegan  and  Mil- 
waukee road,  lying  in  Cook  and  Lake  counties— roughly  3 
miles  in  the  former  and  17  miles  in  the  latter.  The  R.  F. 
Conway  Co.,  of  Chicago,  a  firm  of  ample  capital  and  large 
experience  in  the  construction  of  all  classes  of  street  pave- 
ments, and  successful  In  completing  several  concrete  road 
contracts  with  the  department,  was  awarded  the  contracts  on 
Sections  A  and  B  for  asphaltic  concrete  and  C  and  D  for 
cement  concrete.  The  asphalt  bids  were  about  $7,200  per  mile 
greater  than  those  for  cement  concrete.  Undoubtedly  the 
authorities  in  charge  desired  to  avail  themselves  of  an  op- 
portunity to  make  a  fair  comparison  between  bituminous  and 
cement  concrete  highway  construction,  as  the  condltTons 
were  Ideal— the  same  soil,  traflic.  widths  of  roadway,  a  thor- 
oughly equipped  and  experienced  contractor,  and  the  fact  that 
the  asphalt  would  connect  at  each  end  with  a  cement  road. 

As  its  name  implies,  the  project,  when  completed,  will  fur- 
nish a  road  connecting  the  manufacturing  cities  of  Chicago, 
Waukegan  and  Milwaukee,  and  very  likely  is  destined  to  a 
heavy  traflic. 

Section  A  at  the  south  end  of  the  job,  comprises  4,S.507  sq. 
yd.  of  pavement,  and  Section  B.  which  is  contiguous,  com- 
prises .'JG.92S  sq.  yd.,  and  Jointly  extend  a  distance  of  almost 
eight  miles. 

The  road  commences  at  the  village  of  Technv  and  runs 
northwesterly  through  the  villages  of  Shermervllle.  Deerfield 
and  Everett.  At  Techny  It  connects  with  a  cement  concrete 
road  which  is  IS  ft.  In  width,  7  in.  in  thickness  at  the  sides 
and  S  in.  In  the  center:  mix.  ]:2:3»4. 

The  road  extends  through  typical  Illinois  farming  country 
and  in  part  was  an  old  macadam  highway,  with  the  exception 
of  a  stretch  ot  about  three  miles  running  from  Deerfield  to 

•Ab.'.trar'  of  a  p.iper  prpsented  List  month  at  tho  convention  of 
the  American  Society  lor  .Municipal  Improvements.        "^"'"'tncion  oi 
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E\erett,  which  is  a  new  location  through  farm  lands.  The 
old  macadam  was  of  varying  widths  and  iu  all  instances  less 
than  that  of  the  finished  road,  and  on  account  of  the  cut  is 
practically  of  no  material  value  as  a  support  for  the  pave- 
ment. The  soil  throughout  is  of  clay  and  drainage  is  similar 
to  that  of  other  roads  built  in  the  state,  consisting  of  side 
ditches,  cross  culverts,  etc. 

During  the  process  of  grading  long  stretches  of  light  cut- 
ting were  encountered  and  to  facilitate  this  a  large  Koehriug 
grader  was  employed,  with  the  result  that  the  operations  at 
times  reached  the  point  where  3-yd.  wagons  were  loaded  at 
the  rate  of  75  per  hour.  .At  the  end  of  one  of  the  cuts  where 
a  3-ft.  fill  was  made  the  soil  was  such  that  horses  mired  them- 
selves and  were  unable  to  move  their  loads.     This  was  over- 


Roughened  Concrete  for  Binder  Course,  Chicago,   Waukegan  & 
Milwaukee    Road. 

come  successfully  by  employing  a  large  caterpillar  tractor  to 
which  were  attached  three  wagons. 

Concrete  for  Base  Hauled  2/2  Miles.— In  the  first  part  of 
1920  a  central  mixing  plant,  consisting  of  two  4-bag  mixers, 
was  installed  for  mixing  concrete,  which  was  then  hauled  in 
trucks  for  a  distance  of  2'/4  miles  and  deposited  on  the  grade. 
This  system  proved  successful  during  the  early  stages  of  the 
work  but  had  to  be  abandoned  later  owing  to  the  inability  of 
the  material  producers  to  supply  the  quantity  of  materials 
necessary  to  operate  the  mixers  simultaneously. 

The  materials  for  the  concrete  are  hauled  in  special  bodies 
mounted  on  a  Ford  chassis,  a  body  being  sufficiently  large  to 
contain  one  batch  of  4  bags  of  cement,  sand,  and  stone  in  the 
proportions  of  1:2:3%.  The  truck  is  first  loaded  with  4  bags 
of  cement  from  the  pile  or  car,  then  to  the  sand  car  where 
the  sand  has  been  previously  shoveled  into  a  box  attached  to 
the  side  of  the  car  from  which  it  is  emptied  into  the  truck. 
This  box  is  readily  moved  from  one  point  to  another  on  the 
side  of  the  car,  and  Is  sized  to  hold  twice  the  portion  of 
cement.  The  necessary  amount  of  coarse  aggregate  is  addfl 
and  Is  gaged  by  the  size  of  the  body.  About  twenty-five  oi 
these  trucks  are  employed,  and  being  equipped  with  4%-in. 
tires  on  the  rear  wheels,  very  materially  help  to  compact  the 
subgrade.  In  fact  the  District  Engineer  of  the  State  Highway 
Department  advised  me  that  there  Is  practically  no  rolling  of 
the  fine  grade.  The  line  and  grade  is  maintained  by  steel 
forms  and  exact  sub-grade  secured  by  a  strike  board  drawn 
along  the  same.     The  condition  of  the  sub-grade  is  excellent. 

The  concrete  is  fi  in.  at  the  sides  and  7  in.  at  the  center  and 
the  difference  makes  the  crown  for  the  finished  pavement. 
On  tangent  lines  the  subgrade  Is  flat.  The  state  1920  specifi- 
cations call  for  cement  concrete  pavements  to  be  uniformly 
8  in.  In  thickness  with  a  crowned  subgrade.  and  7In.  founda- 
tion for  bituminous  pavements. 

On  curves  the  superelevation  is  as  follows,  the  width  being 

18  feet: 

In. 

15 

ism 

12% 

It'/, 

iniA 

.     .  .      RV, 


«• 

30 

A 

5 

30 

-t 

4 

30 

4 

3 

30 

3 

2 

30 

2 

The  rise  on  curves  of  7  degrees  (about  SUO  ft.  radius)  or 
less,  is  1  in.  per  foot  of  width. 

The  maximum  gradient  is  not  over  3  per  cent,  except  at 
bridge  approaches,  where  it  is  414  per  cent. 

Curb  and  Method  of  Roughening  ConcreTe  Surface. — In  the 
specifications  orisinally  no  curb  was  provided  for  the  bitu- 
minous surface,  but  wisely  through  an  agreement  between 
the  contractor  and  officials  a  curb  4  in.  in  width  and  about 
:;  in.  in  height  is  being  built  integrally  with  the  foundation. 
The  height  is  a  trifle  less  than  3  in.  in  order  that  the  wear- 
ing course  may  be  thoroughly  compacted  at  the  edge  of  the 
curb. 

The  average  progress  of  the  concrete  foundation  witli  curb- 
ing is  over  400  ft.  per  day.  Last  fall  when  the  work  was  first 
started  brooms  were  used  to  roughen  the  surface  of  the  con- 
crete, but  this  method  was  very  shortly  superceded  by  a  hand' 
roller.  This  roller  w-as  designed  by  Mr.  G.  N.  Lamb,  District 
Kngineer  of  the  State  Highway  Department  and  consists  essen- 
tially of  5  ft.  10-in.  wrought  iron  pipe  sealed  at  both  ends,  to 
which  has  been  attached  at  intervals  of  5  in.  ordinary  1-in.  an- 
gle irons.  The  roller  is  operated  by  two  men,  one  on  each  side 
of  the  roadway,  and  corrugations  are  made  roughly  at  an 
angle  of  about  60  degrees  both  to  the  right  and  left  of  the 
center  line  of  the  road,  leaving  the  surface  rou.chly  "diamond"" 
shaped.  The  result  is  very  satisfactory.  Ciiring  of  the  con- 
crete is  secured  by  the  use  of  wetted  tarpaulins  and  flooding 
afterwards.  No  earth  is  used  for  this  purpose  as  it  Is  not 
considered  possible  to  remove  it  afterwards  from  the  rough 
concrete  in  a  satisfactory  manner. 

In  all  4.000  ft.  of  finished  roadway  was  laid  in  1919.  the 
concrete  was  started  on  Sept.  24th,  while  the  binder  and  top 
was  laid  during  the  week  of  Nov.  20th.  Owing  to  the  late- 
ness of  the  season  the  contractor  ran  these  materials  from 
his  Elston  avenue  plant,  in  Chicago,  hauling  it  in  7>^-ton 
trucks  a  distance  of  17  miles.  The  penetration  varied  be- 
tween fiG  and  58.  Inspection  was  had  by  the  state  at  the 
plant,  on  the  work  and  by  its  laboratory  at  Springfield. 

To  finish  this  year  more  than  7  miles  of  binder  and  top  the 
contractor  has  Installed  at  Deerfield  a  l-car  Cummer  plant  of 
capacity  of  approximately  200  tons  or  700  lin.  ft.  of  completed 
bituminous  work.  The  haul  will  average  two  miles.  Two 
tanks  of  about  18,000  gal.  capacity,  one  for  fuel  oil  and  one 
for  asphalt  cement,  will  be  used  to  guard  against  intermit- 
tent supply  of  these  materials. 

Characteristics  of  Asphalt  Used. — The  specifications  gave 
the  bidder  tlie  latitude  of  selecting  an  asphalt  of  any  of  the- 
well  known  brands  as  well  as  tar  for  the  bituminous  cement,. 


Chicago,    Waukegan    &    Milwaukee    Road    Near    Techny,    III.;    Note- 
Curb    Protecting    Asphaltic    Surface. 

and   the  option   of  bidding  with  or  without  a  binder  course. 

He  chose  the  binder  course  and  bid  on  an  asphalt  meeting  the 

following  requirements: 

Specific  gravity  25°  C./25''  C.  (77"'  P.).  1.020  to  LOGO 

Flas.T   point Not  less  than  IITC.  (350*F.). 

Ductility  at  25'  C.   (77°  P.) Not  less  than  100  cm. 

Penetration  at  25°  C.  (77°  P.),  100  gm., 

5  sec 55  to  75 

Loss  nt  163°  C.  (325°  P.)  5  hours Not  over  2.0% 

Penetration   of  residue  at  25°   C    (77° 

P.).  100  Rm.,  5  sec Not  less  than  30 

Total    bitumen Not  lesa  than  99.5% 

Per  cent  of  total  bitumen  insoluble  in 

S6»  B.   naphtha 15.0  to  29  0 

Fixed  carbon   9.0%    to    17.0% 
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Tho  mixer  for  the  binder  course  shall  he  eomposea  of  asphnlllc 
MMi  nt  or  tar,  stone  chii-s  and  line  agKregate  The  miiterialb 
Shall  be  so  combined  that  the  mixture  shall  contain  aveniso  pro- 
portions b>  weight  as  follows:  ^  ^ 
Bitumen    ■ • ,7"  ,„  31)     ct 

M     ..ill  |.a.-.lne  1  mesh  and  retained  on  2  mesh 10       «»  '»    * 

Ti  :    .uixfir?  for  the  wcarine  course  sh^  I  be  composed  »'/<"'"' 

tine  ngereBate.   tiller  and  asphiiltie  eenient   "r  tar.      I  h<- 

-  ''  J,mblned    thai     the    mixture    shall    contain 


30 

..25 


lo  9% 
to  10% 
to  SCc 

to  ssfi 

to  22% 
to  10% 
to  32% 


aKKr-Kate.  - 

materl.ils    shall    be 

average  proportions  by  welKht  as  lollows; 

Bitumen    • -'* 

Min-'^i  passing  200  mesh ■  •  ■  • ■  ■  ■ • 

Mineral  pi-tslnK  40  mesh  and  retained  on  200  mesh 
.Mineral   passinK   10  mesh  and    retained   on   <0   mesh 

Mmcml  pas.-^lng  \   mesh  and  retained  on   10  mesh B 

Mnerk     passlni'  2   mesh  and   retained  on    4   meah 0 

Mineral  pi.£.slnK  2  mesh  and  retained  on   10  mesh IS 

No  tfuarantce  Is  required. 

The  construction  of  this  nsphaliic  road  and  the  connectlnK 

■  mpnt  road  by  the  same  contractor,  and  under  conditions  as 

■  lual  a-<  can  be  had.  will  give  an  exceptional  and  excellent 
pportunity  for  the  observation  of  the  effect  which  different 

factors  have  upon  the  life  and  service  of  a  pavement.  Many 
engineers  believe  that  this  foundation  is  needlessly  expensive. 
Traffic  Notes.— The  beginning  of  the  road  is  19  miles  from 
the  cilv  hall  in  Chicago.  On  Sunday.  Aug.  8th.  and  Monday 
lollowing  Mr.  Geo.  A.  Quinlan.  Cook  County  Superintendent 
of  Highways,  took  a  count  of  the  traffic  on  Milwaukee  ave- 
nue between  Dempster  street  and  Ballard  road,  a  point 
locate<l  tr.  miles  from  the  city  hall.  The  results  showed  that 
ll.;>91  motor  vehicles  traversed  the  road  on  that  Sunday. 
Tlie  Monday  count  gave  a  total  of  2.721  motor  vehicles. 

The  percentage  of  motor  trucks  of  all  vehicles  was  5  on 
Sunday  and  10  plus  on  Monday.  Neither  of  these  days  of  the 
week  was  probably  as  pood  as  any  of  the  remaining  Hve  to 
ascertain  the  amount  of  truckage  since  business  is  generally 
^u<=pended  on  Sunday,  Deliveries  are  usually  from  the  city 
on  MondaV.s  orders,  and  farm  produce  is  seldom  loaded  on 
Sundav  for  Monday  delivery.  Trucks  to  all  motor  vehicles 
i-i  12  6' per  cent  in  the  state  and  20.1  per  cent  in  Chicago. 

The  Countv  Superintendent  of  Highways  has  a  force  of 
about  twelve  "men  who  are  assigned  to  patrol  about  200  miles 
of  the  most  Important  Improved  highways  in  Cook  county. 

Sheet  Asphalt  on  Boulevard  Link.  Chicago.— The  paving 
specifications  were:  Concrete  base  8  in.  in  thickness,  mixed 
in  proportion  of  1;3:C,  Binder  course  1'^  in.  In  thickness, 
composed  of  stone  varying  in  size  from  1  in.  downwards,  sand 
and  bitumen,  resulting  in  mixture  containing  4  to  7  per  cent 
of  bitumen,  and  from  20  to  30  per  cent  of  material  passing 
a  10-mesh  screen. 

The  surface  mixture  and  a  test  of  one  batch  are  as  follows. 

Speelfl- 
cntlons. 

Bitumen    • ■ 1      tO-12 

Portland      cement      and      mineral 
matter  passinc  200  mesh  sieve.      15-20 

Sand  passing  SO  mesh  sieve W-30 

.<5and  passing  40 ^S'Sn 

Sand   passing  10 S-20 

Sand   passinu-   4 o-lO 

The  gradient  on  the  approaches  is  under  2  per  cent  and 
most  of  the  work  is  on  a  level  grade.  On  level  stretches  the 
crown  on  the  80-ft.  roadway  Is  10  in.  with  a  parabolic  curve; 
on  gradients  this  was  reduced  to  9  Inches.  The  reasons  for 
these  flat  surfaces  probably  were  to  accommodate  traffic  com 
fortably  near  the  curb  lines,  coupled  with  the  assurance  that 
these  roadways  being  boulevards  would  be  kept  clean. 

The  improvement  was  made  solely  to  accommodate  pleasure 
car  trafHc  between  the  two  sides  of  the  river  and  to  provide 
separate  roadways  for  commercial  traffic  to  and  from  the  rail- 
road  freight  yards. 

Traffic  on  Boulevard  Link.— The  number  of  cars  is  very 
larse  and  during  the  rush  hours  of  the  morning  and  evening 
the  entire  roadway  is  covered.  Speeds  of  25  and  30  miles  per 
hour  are  common  at  these  times  and  are  not  opposed  by  the 
officers  policing  the  road. 

The  Chicago  Motor  Bus  Co.  operates  a  line  of  busses  of  two 
types  weighing  empty  10.300  and  11,500  lb.,  having  an  allow- 
able ordinance  capacity  of  50  and  GO  persons  respectively. 
Application  to  use  a  type  carrying  60  passengers  and  weigh- 
ing 12..i00  lb.  has  been  made  to  the  authorities  and  one  of  this 
class  is  now  operating  under  temporary  permit.  By  ordi- 
nance the  schedule  intervals,  except  at  midnight.  Is  not  more 
than  20  min.  "or  satisfactory  service."  In  fact  the  rush  at 
morning  and  evening  intervals  Is  about  two  minutes  and  dur- 
ing the  rest  of  the  day  ten  minutes.  The  rate  of  speed  ranges 
from  15  to  20  miles  per  hour.  Genuine  co-operation  has  pre- 
vailed among  the  company's  officials  and  the  authorities,  with 


the   result   that   the  destructive   eflcci  of  this   traffic   on   the 
pavement  has  been  reduced. 

An  automobile  count  at  Pearson  street  (200  ft.  north  of 
Chicago  avenue)  and  North  .Michigan  avenue,  on  Sunday,  Feb. 
29th.  1920,  from  10  a.  m.  to  7  p.  in.,  gave  9, -100  motor  vehicles. 
Another  count  at  Lake  Shore  Drive  (N.  Michigan  avenuo) 
and  Oak  street  (1,300  ft.  north  of  Chicago  avenue),  on  Sunday, 
July  25th,  1920,  from  noon  to  7  p.  m.,  showed  12,700  motor 
vehicles. 

The  B.  F.  Goodrich  Rubber  Co.  on  Wednesday,  Aug.  11, 
192U.  took  a  count  of  the  traffic  at  Michigan  avenuo  and  Jack- 
son boulevard,  a  point  about  six  blocks  south  of  Randolph 
street.  The  count  lasted  from  7  a.  ni.  to  8  p.  m.  With  the 
following  results: 

North-lK)und  vehicles    18  112 

South-bouPd   vehicles    18,563 

AveraKo  per  hour :!'o56 

Average  per  minute '  oy 

Kor  data  and  Information  the  writer  Is  Indebted  to  Mr.  G.  N. 
Lamb.  District  Engineer  of  the  State  Highway  Department  of 
Illinois,  Mr.  Geo.  A.  Quiulun,  Superintendent  of  Highways, 
Cook  county,  ill.,  and  representatives  of  the  R.  F.  Conway  Co. 


Test- 
10.5 

18.0 
21.6 
38.2 
10.5 
1.2 


Composition. 
Trinidad  76% 


I.  R.  C.  24% 
Penetration  40 


MethoJ  of  niastinii  Hrule  Clay  in  Road 
Grading 

Grading    for    the    Valentino  Sparks    Federal    Aid    Highway 
in  Cherry  County,  Nebraska,  will  necessitate  the  blasting  of 
nearly   GO.OuO  cu.   yd.  of  material,  according   to  the   October 
monthly  report  of  the  Public  Works  Departmenl  of  Nebraska 
The  soil   is  heavy  Brule  clay  of  a  conglomerate  mass   with 
out  seams  or  fissures.     It  is  much  like  chalk  and  exception- 
ally  hard.     Because  of  the  nature  of  the  soil,  it   was  found 
necessary  to  use  explosives  to  loosen  the  material  in  the  cuts 
adjacent   to  the   two   Niobara   River  crossings,   both    for   the 
purpose  of  loading  the  clay  which  is  used  for  hard  surfacing 
|)urposes,  and  also  for  the  cuts  in   the   roadway   proper.     It 
will  be  necessary  to  blast  nearly  60,(jmo  yd.  of  this  material 
both  for  the  roadway  and  for  the  surfacing  from  Valentine  at 
the  west  end  of  the  project  to  about   12   miles  east.    Holes 
are  being  drilled   to   the  depth   of   the   grade   line   where   it 
docs  not  exceed  S  to  10  ft.  of  cutting.     This  is  then  loaded, 
hauled,  and   spread   in   place.     Where   it   Is   necessary   to  go 
deeper  than  this  another  set  of  drill  holes  Is  bored  the  re- 
quired  depth,  and   the  holes  again   loaded.    The   blast   holes 
are  drilled  about  8  ft.  centers  and  black  powder  and  T.  N. 
T.   (Tri-Nitro-Toluol)   are  used.     It  was  found   impossible  to 
excavate  the   material   by  drag-line   owing   to  the  nature   of 
the  Brule  clay.     However,  a  dipper  drag-line,  capacity  1  yd., 
is   used    for   loading   the   clay   which    has   been   loosened    by 
blasting.    Dump  wagons  pulled  by  tractors,  as  well  as  trucks 
are  used  for  hauling  and   distributing  it  upon  the   prepared 
road.     The  tractors   pull   a   train  of  8   wagons,  each   loaded 
with  from  2V6  to  3  yd.  of  material;  the  truck's  load  is  about 
the  same  capacity. 


Oklahoma    Engineers   Active. — The   annual   meeting  of  the 
Oklahoma  Society   of   Engineers  at  Tulsa,   Okla..  Oct.   26-27 
by  previous  arrangement  resolved  it.self  into  The  State  Engi- 
neering Council.     The  Oklahoma  society  had  invited  all  th« 
different  engineering  organizations  in  the  state  to  send  com- 
mittees to  consider  jointly  matters  of  legislation  and  to  effect 
a  permanent  organization  of  the  State  Engineering  Council, 
and  this  in  turn  Is  subdivided  into  a  legislative  committee  and 
a  ways  and  means  committee.     About  50  committee  members 
were  listed  for  attendance  and  fully  80  were  in  attendance. 
The  licensing  bill  for  professional  engineers  was  fully  agreed 
upon.     The  salary  schedule  for  highway  engineers,  from  the 
engineer   of  the  smallest  county   up  to  the   State   Engineer, 
was  agreed  upon  In  full  (the  statutory  pay  of  a  county  engi- 
neer at  this  time,  except  in  three  counties,  Is  limited  to  ?5 
per  day.  and  yet  the  county  engineer  has  to  pay  his  assistants 
$175   to  $200   per  month).     A   bill   to  strengthen   the  special 
assessment   paving  law   was  referred  to  counsel.     The  engi- 
neers recommended  the  construction  of  an  engineering  build- 
ing at  the  State  L'niversity  to  cost  $500,000,  and  recommend- 
ing the  strengthening  of  the  Enginoering  Department  of  the 
State  Board  of  Health.     The  officers  elected  for  the  coming 
years    are    as    follows:     President.   George   J.    Stein,    Miami, 
Okla.;    vce-presidentB.    V.    V.    Long,    Oklahoma    City;    B.    E. 
Clark.  McAlester.  Okla.;  B.  P.  Lewis.  Enid,  Okla.;  secretary- 
trpasurer.  Donald  Witten.  Tulsa,  Okla. 


(107) 


440 


EtiginerruH]  and  Contracting  for  'November  3,  1920. 


Central  Loading  Plant  and  Haulage 

Methods  for  6  Mile  Concrete 

Road  Job 

Considerable  saving  in  labor  and  material  was  effected  by 
the  Bickel  Contracting  Co.,  Kansas  City.  Mo.,  on  a  road  pav- 
ing job  near  Wichita.  Kans..  by  the  use  of  a  central  loading 
plant.  The  contract  covered  6  miles  of  road  with  concrete 
base  and  brick  top.  The  base  is  7  In.  thick  at  the  center  and 
5  in.  thick  at  the  sides,  with  curb  built  intoinal. 

The  sand,  rock  and  cement  are  receiviHi  by  rail,  unloaded 


f-'^. 


are  all  kept  at  a  central  plant  and  the  loss  of  both  cement 
and  sacks  is  reduced  to  a  minimum.  The  rock  and  sand 
wastage  is  also  reduced  to  a  minimum,  kept  free  from  dirl. 
and  each  charge  is  accurately  proportioned. 

Transportation  involved  a  maximum  one-way  haul  from 
loading  bins  to  mixer,  of  3  miles  or  a  6  mile  round  trip.  The 
hauling  was  done  with  six  ,3%-ton  Republic  trucks  equipped 
with  specially  designed  steel  dump  bodies  partitioned  into 
live  independent  compartments,  each  holding  a  complete 
mixer  charge  of  rock,  sand  and  cement. 

The  trucks  are  started  from  the  loading  plant  on  a  regular 
schedule  7  minutes  apart  and  travel  toward  the  mixer  at  a 
speed  not  to  exceed  12  miles  per  hour.     In  the  meantime  the 


Fig.     1.— Rock     Hoppers    Discharging     Into    Compartment     Body    of 

Truck. 

into  storage  piles  or  bins  by  means  of  a  clam  shell  bucket 
and  discharged  into  automatic  measuring  chambers  or  bins. 

The  rock  and  sand  bins  are  each  equipped  with  five  measur- 
ing hoppers,  the  rock  compartments  holding  10  cu.  ft.  each 
and  the  sand  compartments  (i  cu.  ft.  each. 

The  operator  at  the  rock  bin  pulls  a  lever  which  releases 
five  spouts,  thus  charging  at  the  same  time  the  five  rock 
measuring  hoppers.  When  these  have  been  filled  the  move- 
ment of  a  lever  shuts  off  the  rock  supply  and  the  hoppers  are 
ready  for  discharge  into  compartment  trucks.  Five  levers 
control  the  movement  of  sand  from  bin  to  measuring  hoppers. 
These  levers  are  controlled  separately  by  the  operator,  but 
the  dumping  of  the  hopper.^;  into  compartment   trucks   is  ac- 


Fig.    3. — Track    for    Preventing    Cutting    of    Subgrade. 

mixer  crew  has  set  steel  side  forms,  prepared  for  the  sub 
grade,  which  is  of  a  sandy  character  and  necessitates  the  use 
of  track  (see  Fig.  3)  to  keep  the  trucks  from  ciitting  it  up. 
Moved  and  set  37.5  ft.  from  the  Koehring  boom  and  bucket 
mixer  is  a  specially  designed  turntable  which  permits  the 
turning  of  a  truck  in  less  than  one  minute,  and  is  ready  to  re- 
ceive the  first  load. 

The  first  truck  to  arrive  enters  the  turntable  (Fig.  4)  and 
is  turned  around.  The  truck  then  backs  toward  the  mixer 
on  track  and  during  this  travel  the  body  is  hoisted  to  an  angle 
of  4.")  degrees  by  a  Wood  hydraulic  hoist  and  is  in  position  to 
dump  on  its  arrival  at  mixer. 

After  the  first  batch   is  dumped   into   the   mixer  hoist   the 


Fig.  2. — Arrangement   for   Loading   Cement    Into   Truck   Body. 

eompllshed  by  the  movement  of  one  lever.  Figure  1  shows 
the  rock  hoppers  being  discharged  Into  the  compartment 
bodies  of  truck,  the  flow  of  rock  Is  uniform  and  the  complete 
charge  Is  delivered  In  less  than  one  minute.  After  taking 
the  rock  charge  the  truck  backs  under  the  sand  hoppers  and 
the  sand  Is  loaded  In  about  l.S  seconds.  The  truck  then 
moves  forward  .500  ft.  to  the  cement  storage  building,  where 
the  cement  Is  loaded  In  a  manner  similar  to  that  of  the  rock. 
Figure  2  Illustrates  this.     By  this  method  the  cement  sacks 


Fig.  4. — Specially   Designed   Turntable. 

truck  moves  forward  2  or  3  ft.,  then  the  mixer  pan  is  hoisted' 
and  materials  dumped  into  mixer.  The  pan  is  then  lowered 
and  the  truck  backs  up  and  the  second  compartment  is 
dumped.  Each  succeeding  compartment  is  dumped  in  a  simi- 
lar manner.  After  the  truck  has  completed  its  dump  it  goes 
forward  to  a  point  half  way  between  mixer  and  turntable. 
where  it  leaves  the  track  and  passes  out  an  opening  in  the 
forms  as  shown  In  Fig.  3. 

On  the  maximum  haul  the  trucks  made  their  rni;;id  trip  in 
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iZ  minutes,  traveled  60  miles  eiii-h  day  and  used  gasoline 
at  the  rate  of  3.75  miles  per  gallon,  whuli.  of  course,  included 
the  gasoline  consumed  by  engine  idling  during  time  of  load- 
ing, turning  and  discharge. 

The  trucks  are  operated  by  $5  a  day  driv.>rs  who  have  be- 
come skillful  in  maintaining  their  driving  schedules.  In  order 
that  there  may  be  the  minimum  of  breakdowns  or  delays  in 
the  transportation  system,  a  completely  equipped  shop  in 
charge  of  a  competent  mechanic  is  located  at  the  loading 
plant  and  the  trucks  are  given  a  thorough  inspection  and  oil- 
ing each  morning  before  starting  their  day's  work. 

The  water  supply  is  obtained  by  a  duplicate  set  of  pumps 
and  engines  which  take  water  through  driven  sand  points 
from  the  Arkansas  River  underHow  and  delivers  It  through  a 
I'in.  line  to  mixer,  roller,  sub-grade  and  pavement.  Each 
pump  handles  -10  gal.  per  minute  against  tiU  lb.  pressure  and 
one  pump  is  always  held  in  reserve.  The  pumps  are  moved 
and  reset  once  each  mile,  thus  making  the  maximum  pumping 
4  mile.  Tees  are  Inserted  in  the  pipe  line  each  150  ft.  and 
the  pipe  line  is  connected  to  the  mixer  by  150  ft.  or  2ln.  cot- 
ion,  rubber  lined,  mill  hose  and  the  connection  changed  once 
•  •ach  day.  The  average  day's  run  has  been  about  COO  sq.  yd. 
uf  road. 

The  following  details  of  the  hauling  operations  are  of  In- 
terest: 

Totf\l  investment — nix  3^;  -ton  trucks  wltli  bow  tops,  dump 

'      " '    •        •  $27,720 

■1  of  gasoline  S.7B 

n  of  oil   7B 

Illa^.'  s  .L  r'und  trip  in   12  minutes,  not  counting 

I  :   Hvomirfs  five  trips  per  day. 

■  ^    or  30  miles  loaded  one  way. 

i ,   each  truck    23. B 

.  truck,  includine  driver.  Rasoiine. 
n    i.i'S    ia)x>r.  repairs  and  miscellaneous.  .}21.95 

r  ton  haul   1.04 

■  r  mile   haul    366 

I  I-r  ton  mile  haul   081S 

^l  per  square  yard  of  road 219 

ill.-  iibove  figures  are  based  on  eight  hours  of  labor  per 
day  and  300  working  days  in  the  year. 


Development   of   Asphalt    Blocks   and 
Methods  of  Laying 

A  brief  outline  of  the  development  of  asphalt  blocks 
as  regards  size  and  depth  and  method  of  laying  was  given 
by  Mr.  P.  S.  Thompson.  Sales  Manager,  The  Hastings  Pave- 
ment Co.,  New  York,  In  a  paper  presented  at  the  recent  con- 
vention of  the  American  Society  for  Municipal  Improvements. 
According  to  this  paper,  previous  to  1S97  the  blocks  were 
made  4  in.  wide,  12  in.  long  and  5  in.  deep,  and  were  usually 
laid  on  a  sand  and  gravel  foundation.  From  1897  to  1900 
the  size  of  the  block  was  4  in.  wide,  12  in.  long  and  4  in. 
deep,  and  the  method  of  laying  was  generally  a  concrete 
foundation  and  sand  cushion.  In  1900  the  size  of  the  block 
was  again  changed  to  5  in.  wide.  12  in.  long  and  ?,  in.  deep, 
and  it  was  about  this  time  that  the  method  of  laying  the 
blocks  on  a  mortar  bed,  instead  of  a  sand  cushion,  came  into 
L'eneral  use.  Improvements  in  the  methods  of  manufacture 
resulted  in  the  successful  production  of  a  5-in.  x  12-in.  by  2- 
in.  (deep)  block  In  1908  and  later  of  the  8-in  x  4-In.  x  l%in. 
I  deep)  block.  Following  the  perfection  of  the  automatic 
hydraulic  press  and  increased  efficiency  in  manufacturing 
and  laboratory  methods  constantly  improving  the  quality  of 
the  block,  the  tendency  has  been  to  a  rapidly  Increasing  use 
of  the  thinner  blocks.  The  4-in.  deep  blocks  are  now  obso- 
lete, and  the  5-in.  x  12-in.  x  3-in.  (deep)  block,  although  still 
manufactured  for  special  uses,  comprise  less  than  10  per 
cent  of  the  total  output  of  the  block  industry.  The  vast 
majority  of  the  asphalt  blocks  now  laid  are  5-in.  x  12-in.  x 
2-in.  ideep)  and  4-in.  x  S-in.  x  l>4in.  (deep).  The  latter  bears 
the  trade  name  of  "eiphtfour."  and  has  been  extensively 
used  on  shop  floors,  loading  platforms,  traffic  aisles,  etc.  Mr. 
Thompson  states  that  there  is  no  valid  reason  why  the 
"eightfour"  should  not  constitute  an  entirely  satisfactory 
highway  surface  in  a  good  many  localities,  and  it  is  regarded 
as  highly  probable  that  in  the  near  future  the  "eightfour" 
will  be  put  to  such  use. 


Convention  of  State  Highway  Officials.— A  4-day-  conven- 
tion of  the  American  Association  cf  State  Highway  Officials 
will  be  held  at  Washington.  D.  C.  December  6-10. 


Pavement  Foundations  as  a  Factor 
in  Economic  Transportation*^ 

By   KUUKKT   (.'    BAKNKTT 
Kt:onu!iili:   KiiKiiii-i-r.    Kaiirsas   Cit>.    ,Mt<. 

The  purpose  of  this  paper  is  to  trace  the  connection  be- 
tween pavement  foundations  and  the  cost  of  transportation 
and  to  prepare  the  way  for  a  determination  of  the  critical 
relation  that  must  obtitin  in  order  that  such  cost  may  become 
luiuiiuum. 

The  ultimate  objective  is  ecouomic  transportation. 

Pavement  foundations  are  a  part  of  the  economic  system. 
To  properly  correlate  the  part  with  the  whole  and  therefore 
obtain  a  more  complete  knowledge  of  it.  it  is  necessary  to 
have  in  mind  a  concept  of  that  whole.  Honco.  before  dis- 
cussing the  part,  a  bird's-eye  view,  as  it  were,  of  the  whole 
system  Is  here  presented. 

ECO.NOMIC"    SYSTEM    KOI;    HIGHWAY    TIl-V.NSl'OHTATION 
OUJ)-:CTI  VE- 
TO produce  transportation  at  th-'  lowest  unit  cost. 
Annual  Cost 

Unit   cost  =  

Annual    Ton-mileage 
Total  Annual  cost  ::=  Annual  Cost  of  KoadbeU    -r   Annual  Cost 

of  IC'iulpnient  -r  AnnunI  Co.st  of  I'owi-r. 
Ton-nilltayo  ^  Annual  Tonnuce   X    DlKtance  Hauled. 
NKHS 

T.=  

1. 
in  which 

T«=  annul  I   tonnage. 
N  =  number   of    vehicles. 
K  =  capacity  of  vtiiicles  in  tons. 
H  =  hours  of  work  pur  annum. 
S  =  aviruge  speed  in  miles  per  hour. 
L  =  lenv'lli  of  roadway  in  miles. 
Characteristics  of  KoadlxU: 
LcnKCh — Width — GraU'  .s— Curvature — Bearing   capacity   of   sub- 
ffrade. 
Characteristics  of  Kquipnent; 
Number    of    Vihic'es — Capacity — Weight — Weight    of    unsprung 
parts.     Re.slllinc.v  of  springs  and  of  tires. 
Characteristics  of  Power   I'Uint: 

Kiiiciency  of  engine  and  transmission  of  ;iearlnt- 
CLASSIFICATION   OF  COSTS. 

( 1.  L.and  for  right  of  way. 
I  :;.  Clearing   and   grubbing. 
i.  Grading. 
Interest    on     4.  Paving. 

const  rue-     E.  Bridges,  culverts  and  drainage, 
tlon  cost...      6.  Fences,  signs,   markers,  safety 
I  gates,  etc. 

7.  Engineering  and  legal  e.xpense. 


Annual    Cost  of 
Roadt>ed   


2.  Mainte 
nance 


( 1.  Repairs. 
1.  2.  Renewals. 


Annual   Cost   of 
Equipment    . . . 


3.  Administration. 
.4.  Amortization. 

1.  Interest  on  first  cost. 

2.  •Licenses  and  taxes. 
'•i.  Insurance. 

4.  Admlnistr.'ition. 

5.  Amortizalion, 

6.  Mi;lntt-n;ince.     (Repairs   and    renewals). 

7.  Garaging. 


Annual    cost    of 
Power  . . . 


r  1.  Gasoline. 

2.  Oil.  grease  and  waste. 

3.  Maintenance    of    power    fjlani.     tRcjiairs    ana 
fenew-als). 

4.  Drivers'   salaries. 

CONTRIBUTING    FACTORS. 
FLiced   Factors: 

1.  Aar.ual   Tonnage,   net. 

2.  Hours  of  work  per  annum. 

3.  Air  line  distanc*-  ln-twet-n  termini. 

4.  Difference  in  altitude  of  termini. 

5.  Intervening  Topography. 

6.  Bearing  capacity  ol   subgrade. 
Variable    F.irtors; 

7.  V  -  '^^tance. 
S.    !  ;t. 

0.  of  pavement  to  wear. 
10.                         •  alstance. 

n.  >clty  of  truck. 

12.  of  tires  and  springs. 

13-   .--I 

H.  Elll'iency  of  engine  and  transmission  gearing. 
l.NTKR-REI.ATIONS   .\MONG    FACTOR."?.   OR  CRITICUIA. 

1.  Ecoi  s   Distance. 

2.  Ecor  3   Lift 

3.  ! "■■  k    Capacity. 

4.  ii-ncy. 

5.  'I. 

6.  !  live  Resistance. 

7.  tance   of   Pavement   to  Wear. 
R.   '                              ■  h  of  Pavement. 

9.    1 ■■  .... 

The  foregoing  outline  indicates  that  pavement  foundations 
affect  the  cost  of  pavements,  and  that  the  cost  of  pavements 
influences  the  cost  of  construction  and  the  interest  thereon. 


•Ah<tmcl  of  a  pap<>r  presented  at   the  recent  convention  of  the 
American  Society  for  Municipal  Improvements. 
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Oiantltatlve  Relation  of  Factors  to  Cost  Items. 

which  in  turn  affects  the  annual  cost  of  roadbed,  and  through 
this  the  annual  cost  of  transportation.  Although  essential  to 
progress,  the  realization  of  this  sequence  of  connections  is 
only  a  bare  beginning  towards  solving  the  problem  of  attain- 
ing economic  transportation.  There  is  further  needed  a  de- 
termination of  the  quantitative  effect  of  one  factor  upon  the 
other.  In  the  end  there  must  be  formulated  an  expression 
of  the  several  relations.  To  develop  such  an  expression,  it  is 
necessary  to  analyze  the  series  of  connections  in  much  detail. 
As  a  preliminary  to  ihis  a  brief  resume  of  the  available  data 
IS  desirable. 
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Relation  Between  Thickness  of  Foundation  and  Wheel 
Load. —  First,  we  have  the  vehicle  at  rest  with  the  loaded 
wheels  bearing  on  comparatively  small  areas  of  the  road  sur- 
face, thus  producing  high  unit  pressures.  This  load  must  be 
transferred  to  the  subgrade  in  such  a  way  that  the  smaller 
unit  bearing  capacity  of  the  soil  will  not  be  exceeded.  This 
transfer  is  made  by  the.  pavoniont  foundation  which  under- 
goes some  deformation  during  the  process.  This  deformation 
results  in  varying  unit  pressure  on  the  subgrade,  the  greatest 
being  directly  under  the  load  and  the  lesser  intensities  being 
at  points  remote  therefrom.  The  extent  of  this  deformation 
is  affected  by  the  thickness  of  the  foundation.  This  thickness 
of  foundation  affects  the  unit  cost  of  the  pavement,  which,  as 
before  seen,  reacts  successively  upon  the  several  factors  and 
so  influences  the  final  cost  of  transportation. 

Second,  we  have  the  vehicle  in  motion,  producing  an  ad- 
vancing deformation  of  the  foundation  simulating  a  wave  ac- 
tion, such  that  portions  before  and  behind  the  wheels  are 
slightly  raised  and  negative  reactions  result. 

With  the  frequent  recurrence  of  passing  loads,  the  sub- 
■rade  recedes  a  small  distance  permanently,  thus  leaving  the 
!  undation  to  span  some  depression.  Then  to  some  extent  the 
foundation  functions  as  a  beam.  Its  ability  to  do  so  de- 
pends on  its  moment  of  resistance  which  varies  with  the  square 
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Oipaciiy  In  Tons 
Fig.  2. 
of  the  thickness.  This  thickness,  as  previously  noted,  affects 
the  cost  of  transportation.  Again  the  vehicle  in  motion  on  a 
rough  road  surface  imparts  impact  to  the  pavement  which 
must  he  absorbed  by  the  foundation.  The  ability  of  the 
foundation  to  absorb  this  energy  depends  upon  its  resiliency 
wliicli  in  turn  depends  upon  its  elastic  properties  and  upon 
the  volume  of  the  pavement  deformed.  However,  this  vol- 
ume depends  upon  the  thickness  of  the  foundation.  As  be- 
fore stated,  this  thickness  affects  the  cost  of  transportation. 

Equation. — It  is  essential,  therefore,  that  we  establish  an 
equation  expressing  the  relation  between  the  thickness  of 
foundation  and  wheel  load,  also  between  thickness  and  Im- 
pact. 

Two  general  phases  to  be  considered,  viz: 

1.  The  conditions  which  the  structure  must  meet,  and 

2.  The  methods  and  assumptions  to  be  made  in  the  design 
of  foundations  for  meeting  the  imposed  conditions. 

In  order  to  get  consistent  and  economical  results,  these 
■aid  conditions  must  be  standardized. 

The  standard  load  to  be  transferred  to  the  subgrade  Is  the 
economic  wheel  load.     This  is  the  load  on  the  rear  wheel  of 


(110) 


Engineering  and  Contracting  for  Xovember  3.  IHW. 


443 


ZTOOOIbi^ 

2b 

zs 

— 

'       1       1       1       1       1 

} 

/ 

/ 

22 

21 
20 
19 

, — . 

16 



— 

/                                   \ 

II 

17 

/ 

14. 

13 

le 
II 

10 
9 
8 

J 

/  . 

— 

1 

f 

/ 

-Of, 

: 

7 

f 

1 


7 

/ 

?              3              4               5              6               7 

6 

f 

C^DOCt-^u  in  Tons 

/ 

Fig.  S. 

the  economic  truck  when  loaded  with  its  capacity  load.  The 
economic  truck  is  one  of  a  group  of  similar  units  forming  the 
economic  equipment.  The  economic  equipment  is  that 
needed  for  transporting  a  given  annual  tonnage  over  a  par- 
ticular highway  in  conformity  with  the  economic  balance  of 
the  contributing  factors.  The  economic  balance  is  that  ad- 
lOOOOICS 


justment  of  contributing  (uctor.s  wliUh  produces  the  minimum 
cost  of  transportation. 

The  standard  amount  of  impart  energy  to  be  allowed  for 
in  the  design  of  pavement  fouudatii>ns  is  such  that  the  cost  of 
an  increment  to  the  volume  of  foundation  is  equal  to  the  cost 
of  an  Increment  of  maiiituiiiini;  the  road .  surface.  That  Is. 
the  lack  of  maintenance  leads  to  a  rough  road  surface  which 
iuf-'reases  the  impact  and  which  must  be  allowed  for  in  the 
design  or  the  actual  unit  stress  will  exceed  the  allowable. 
In  other  words,  it  becomes  a  question  of  spendin.i;  money  on 
maintenance  or  on  thicker  foundations.  The  minimum  cost 
is  attained  when  the  impact  is  such  that  the  above  mentioned 
increment.-^  balance  each  other 

It  is  thus  seen  that  before  progress  ran  be  made  in  de- 
sign, we  must  be  able  to  assign  detlnite  values  to  the  eco- 
nomic wheel  load  and  to  the  economic  amoimt  of  impact. 

The  economic  wheel  load  is  dlie<ily  related  to  the  eco- 
nomic truck,  which  Is  measured  In  terms  of  its  capacity  load. 
From  the  preceding  chart  showing  items  of  cost  with  their 
rontributing  factors,  it  is  seen  that  the  factor  of  load  capacity 
affects  17  cost  Items.  This  means  that  we  must  be  able  to 
write  the  seventeen  equations  expressing  cost  In  terms  of 
III,,  cont!  i'""  I'll'  f:iiinr<    iiic  Irdiiig  load  lapiicity.     The  factor 
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Fig.  5. 

of  load  capacity  would  then  he  treated  as  a  variable  while 
the  other  factors  would  be  considered  as  constants.  The  part 
of  the  total  cost  affected  by  load  capacity  would  be  the  sum 
of  seventeen  cost  items,  and  such  a  value  of  the  load  capacity 
factor  would  have  to  be  selected  as  would  make  this  sum  a 
minimum. 

Eleven  of  these  seventeen  equations  can  now  be  formu- 
lated with  some  degree  of  assurance,  but  the  remaining  six  In- 
volve factors  of  maintenance  for  which  there  is  not  yet  suf- 
ficient data  available  to  trace  a  relationship. 

As  the  relation  between  capacity  load  and  wheel  load, 
weight  of  truck,  and  cost  of  truck  enters  into  many  of  these 
equations,  charts  have  been  prepared  to  show  such  func- 
tions. (See  Figs.  1.  2.  3.  4,  and  5.)  It  should  be  noted  that 
the  unit  cost  and  unit  weight  decrease  as  the  capacity  of  the 
truck  increases.  Indicating  that  greater  economy  is  to  be 
found  in  the  use  of  larger  trucks  it  other  contributing  fac- 
tor do  not  conflict. 

Passing  from  the  consideration  of  the  physical  and  eco- 
nomic conditions  which  the  structure  must  meet,  we  will  next 
review  the  methods  and  assumptions  of  design. 

The   Broken  Stone   and   the   Slab   Types  of  Foundations. — 
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The  broken  stone  type  resists  deformation  through  the  re- 
sistance of  the  particles  to  sliding  upon  each  other.  It  is 
thus  able  to  diffuse  the  load,  or  pressure,  over  an  increasing 
area  as  the  depth  increases.  It  has  small  ability  to  function 
as  a  beam  unless  mixed  with  a  binder  capable  of  developing 
tensile  strength,  nor  can  It  absorb  impact  unless  the  binder 
has  elastic  properties.  It  is  essential  that  the  load  be  dis- 
tributed over  a  sufllcient  area  by  the  time  it  is  transmitted 
to  the  subgrade.  so  that  the  allowable  unit  pressure  will  not 
be  exceeded.  The  greatest  intensity  of  pressure  is  directly 
under  the  load,  diminishing  for  points  remote  therefrom.     In- 


vestigation* shows  that  this  intensity  varies  as  the  ordinates 
of  the  -probabilitv  curve"  as  defined  by  the  equation 

p'h 

ehx' 

•Report  of  Special  Committee  on  Track  Stresses.  Am.  Soc.  C.  E. 
where 

p  ^  intensity  of  pressure  at  distance  x  from  the  load. 

p'=:  intensity  of  applied  load 

h  ^  a  factor  depending  upon  the  depth  of  subgrade  below 
top  of  foundation 

e  =  base  of  natural  system  of  logarithms  =  2.7183 
Experiments  on  stone  ballast   indicate  that  the  intensity  of 
pressure  directly  under  the  load  varies  inversely  as  the  five- 
fourths  power  of  the  depth  below  the  top  of  ballast.     Figs.  6 
and  7  show  the  form  of  these  two  functions. 

It  will  be  seen  that  for  practical  purposes  a  parabola  pass- 
ing through  the  apex  and  the  two  points  of  inflection  of  the 
curve  in  Pig.  •>  will  serve  our  purpose  as  well  as  the  original 
cur*"e.     As  p  would  hold  for  the  distance  x  taken  along  any 
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Fig.  7. 

line  radiating  from  the  wheel  load,  we  would  have  in  effect 
a  paraboloid  of  revolution  representing  the  upward  pressure 
or  reactions;  the  sum  of  which  must  equal  the  wheel  load. 
The  maximum  Intensity  of  pressure  is  readily  found  from 
Fig.  7. 

Tho  slab  type  of  foundation  \a  one  that  can  function  as  a 
beam.  It  is  able  to  distribute  the  load  over  a  larger  area  for 
a  given  thickness  of  foundation,  than  the  broken  stone  type, 
and  ran  also  absorb  Impact.  It  undergoes  under  load  a  some- 
what different  deformation  than  the  other  type.    Investtga- 


tionst  indicate  that  the  elastic  curve  takes  a  form  shown  iu 
Fig.  S. 

This  curve  of  pressure  intensities  is  defuipri  by  the  equation 
kW 

2e**  (cos  kx  -f  sin  kx) 
in  which 

p  =  the  intensity  at  any  point  distance  x  from  load 
W  =  wheel  load 
e  =  2.7183 


and    k=\| u  is  an  elastic  constant  denotin.g  the  pres- 

EI  sure  per  unit  length  necessary  to  depress 
the  foundation  one  unit. 
This  intensity  of  pressure,  p.  would  hold  for  any  distance  x 
taken  along  radial  lines  and  we  would  have  a  solid  of  revolu- 
tion representing  the  reactions.  In  this  case  we  have  both 
positive  and  negative  reactions  to  consider.  As  the  algebraic 
sum  of  these  reactions  equal  the  wheel  load,  the  negative  re- 
actions furnished  by  the  weight  of  the  pavement  decrease  the 
maximum  intensity  of  the  pressure  under  the  wheel  load. 
This  maximum  intensity  is  given  by  the  equation 


kW        W   I   u 

Pm= =  —  \ 

2  2     ^  4EI 


2  2     ^  4EI 

As  the  moment  of  inertia,  I,  varies  as  the  cube  of  the  depth, 
the  intensity  of  pressure  directly  under  the  load  varies  in- 
versely as  the  three-fourths  power  of  the  thickness  of  the 
slab. 

As  the  maximum  allowable  intensity  of  pressure  may  not 
exceed  the  bearing  capacity  of  the  soil,  p,  may  be  equated  to 
that  unit  bearing  capacity. ,  Letting  B  represent  this  unit 
bearing  capacity,  we  can  now  write  two  equations  connecting 


Fig.   8. 

thickness  of  pavement  with  the  wheel  load,  thus 
For   the  broken   stone  foundation 

d=: ,   representing   the    combined    constants. 

B 
For  the  slab  type 
(bw)*/, 

d  = ,  b  representing  the  combined  constants. 

I! 
Relation  Between  Thickness  of  Foundation  and  Impact. — It 
is   next  necessary  to  establish  a  relation  between  thickness 
and  impact. 

First,  consider  the  vehicle  at  rest.  The  load  deflects  the 
springs  a  certain  distance  s.  This  deflection  is  proportional 
to  the  load  W,  or  nearly  so.  Next  consider  the  vehicle  in 
motion  along  a  smooth  pavement  while  the  original  deflec- 
tion of  the  springs  remains  constant.  When  a  depression  or 
a  hole  is  encountered,  the  support  for  the  wheel  is  suddenly 
removed  for  a  brief  interval  and  the  spring  is  left  free  to 
produce  motion  in  a  vertical  plane.  The  force  of  the  con- 
strained spring  reacts  against  the  car  body  and  pushes  the 
axle  and  wheels  away  from  the  body.  This  action  is  inde- 
pendent of  any  horizontal  motion  the  car  may  have.  We 
wish  to  know  how  much  energy  is  available  for  vertical  Im- 
pact. This  energy  is  a  function  of  the  mass  of  the  unsprung 
parts  and  the  vertical  velocity  at  the  instant  of  impact.  This 
velocity  is  obtained  from  the  differential  equation  for  ac- 
celeration. The  acceleration  is  proportional  to  the  force  act- 
ing on  the  mass  of  the  unsprung  parts.  This  force  is  in  turn 
proportional  to  the  distance  which  the  loaded  car  body  has 
deflected  the  spring  originally,  hence  the  acceleration  is  pro- 
portional to  this  same  distance  s.  However,  as  the  spring  re- 
gains its  unconstrained  position,  it  exerts  less  and  less  force 
on  the  unsprung  parts  and  the  acceleration  decreases.  Let- 
ting X  equal  the  amount  of  deflection  at  any  instant,  measured 
from  the  neutral  position  of  the  spring,  we  have 

d'x 
acceleration  =  —  =  — f  x 
dt' 
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absorb    this   amount   of 
For    a     beam   of   rec- 


in  which  f  is  the  force  acting  at  a  unit  distance  on  a  unit  of 
niass.     Integrating  this  expression,  we  have 

dx 
velocity  =  —  «  |  f  ( s=  —  x') 
dt    > 
Substituting  this  value  in  the  formula  I'or  cniTgy,  we  have 

mfis'  —  x'l 

E  = 

2 
s  —  X  equals  thfe  depth  of  the  hole  eniouiiterod  by  tho  wheel. 
This  depth   of  hole  may  be  used  us  an   inverse  measure  of 
the  degrei'  of   maintenance. 

The   ability    of   the   foundation    to 
energy   depends    upon   its    resiliency 
(angular  section  this  becomes 
S=AL 

R  = 

ISE 
which  S=:unit  stress 

A  =  area  of  cross  section 
L^  span 

E  =  modulus  of  elasticity. 
This  would  represent  the  condition  which  obtains  after 
the  pavement  has  been  in  use  for  some  time  when  the  sub- 
grade  has  receded  from  a  portion  of  the  slab.  By  equating 
the  resilience  to  the  energy  of  impact,  we  get  an  expression 
connecting  tbe  thickness  of  foundation  to  the  drop  of  the 
wheel  when  the  vehicle  passes  over  a  hole  or  depression. 
Thus 

S  AL      mf(s=  — xM. 


18E  2 

but  the  area  of  a  cross  section  of  the  foundation  is  equal  to 
the  thickness,  d.  multiplied   by  the  effective  width,  b.     Sub- 
stituting and  solving  for  d.  we  have 
9Emf(s-'— x=) 

d= 

S'bL 
In  this  expression  m  and  f  are  related  to  wheel  load. 
That  is  for  standardized  previously  referred  to.  the  mass  of 
the  unsprung  parts  would  be  a  certain  percentage  of  the 
gross  load,  as  would  also  the  weight  resting  on  the  rear 
springs.  The  wheel  load  is  related  to  the  gross  load,  being 
approximately  70  per  cent  thereof.  The  preceding  formula 
can  be  reduced  to  the  following: 
CW(2s  — h)h 

d  = 

S'bL 
in  which 

C^a  constant 
W  ^  economic  wheel  load 
s:=  original  deflection  of  spring 
h=:  depth    of    hole    in   pavement 
amount  of  impact. 
The  effect  of  impact  is  further  modified  by  the  resiliency 
of  the  tires,  the  result  being  to  retard  the  delivery  of  energy 
to  the  foundation.    Experiments  are  needed  to  determine  the 
extent  of  this  action. 

Numerical    results   cannot   be   had   until    investigation   has 
proceeded  far  enough  to  extend  our  analysis. 


which    controls    the 


Progress  of  Federated  American  Engineer- 
ing Societies 

Fourteen  EIngineering  Societies  having  an  aggregate  mem- 
bership of  37.233  already  are  members  of  the  Federated 
American  Engineering  Societies,  according  to  a  bulletin  is- 
sued Oct.  15  by  the  Joint  Conference  Committee.  These 
societies  are: 

Alabama  Technical  Association,  Birmingham,  Ala.;  Amer- 
ican Institute  of  Chemical  Engineers,  Brooklyn.  X.  Y.;  Amer- 
ican Institute  of  Electrical  Engineers.  New  York,  N.  Y.: 
American  Institute  of  Mining  &  Metallurgical  Engineers.  New 
York.  N.  Y.:  American  Society  of  Agricultural  Engineers, 
Ames.  la.:  American  Society  of  Mechanical  Engineers.  New 
York.  N.  Y.:  Detroit  Engineering  Society.  Detroit.  Mich.: 
Engineering  Association  of  Nashville.  Nashville.  Tenn.:  En- 
gineering Society  of  Buffalo.  Buffalo.  N.  Y.:  Florida  Engi- 
neering Society,  Gainesville.  Fla.:  Kansas  Engineering  So- 
ciety. Topeka.  Kan.;  Technical  Club  of  Dallas,  Dallas,  Tex.; 
The  Cleveland  Engineering  Society,  Cleveland,  O.;  The  So- 
ciety of  Industrial  Engineers.  Baltimore.  Md. 


Special   Pitch   Filler  for  Wood 
Block  Pavements 

In  its  report  subnUttt-a  at  ili.-  in-.'iii  ei.nveiition  of  the 
American  Society  for  Municipal  liiiprovemonts,  the  Commit- 
tee on  Speciflcatlons  for  Wood  Block  I'avemenls.  of  which 
ElliB  R.  Dutton,  is  chairman,  submitted  a  speclllcation  for  a 
special  pitch  tiller  which  had  given  goo«l  service  In  .Min- 
neapolis paving  work.  This  filler  was  first  used  the  season 
of  19ly.  There  was  uo  dilllculty  with  bleeding  and  no  com- 
plaints were  entered,  as  in  prt-vlous  years,  because  of  the 
tracking  of  the  sticky  tar  into  the  houses  and  stores  and  the 
soiling  of  lloors,  rugs.  etc.  No  iroubN'  developed  the  next 
sfast>n  and  the  pavements  are  almost  I'litiroly  free  from  any 
lar  on  the  surface.  There  was  one  street  paved  In  1919 
which  has  shown  bleeding  and  on  which  this  special  pitch 
filler  was  not  used.  The  following  analysis  shows  the  dif 
ferenco  between  the  fillers  which  are  non-bleeding  and 
bleeding: 
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The  theory  upon  which  the  "non-bleeding"  special  pitch 
finer  was  ba.srjrl  was  the  use  of  n  high  Mieltingpoint  pitch  cut 
back  with  a  volatile  solvf  nt  or  oil.  When  used  the  material 
would  How  readily  into  the  joints  and  not  remain  on  the 
toijs  of  the  blocks  and  after  the  volatile  part  had  evaporated, 
the  joints  would  be  only  partly  filled  with  a  high-melting 
point  pitch.  By  having  the  joints  only  partly  filled,  the  ex- 
p.insion  of  the  blocks  wouU:  not  force  the  pitch  to  the  sur- 
face of  the  paving,  as  happen.^  with  the  ordinary  pilch  filler, 
thereby  causing  the  bleeding.  This  special  pitch  filler  was 
developed  for  use  with  creosoted  wood  blcK'k  paving  laid  on 
a  smooth-top  concrete  with  a  bituminous  cushion  and  could 
not  have  been  used  successfuly  with  a  sand  cushion. 

The  specification  as  submitted  by  the  committee  follows: 
'•—Special  Pitch  Filler. 

Note — To  be  used  only  where  bituminous-eushlon  Is  used. 

The  liilcr  shall  be  made  from  the  produces  obtained  from  the 
distillation  of  coal-tar  only,  no  admixtures  of  other  materials  will 
be  p.^rmitted,  and  It  shall  comply  with  the  followlni;  requirements 
nnd  tests  made  as  Indicated: 

I.     The  filler  shall  contain  no  water. 
•2.     Its  specific  gravity  at  1S.6°  C.  (60°  F.)  shall  be  not  loss  than 
1.20  nor  more  than  1.23. 

TESTS. 
App.iratus — Modified  Hubbard  Bottle. 

la)  Standardization  of  Bottle.  The  bottle  shall  be  weighed 
empty,  filled  with  distilled  water  and  held  in  a  bath  at  15.5°  C. 
(00°  F.)  until  the  volume  becomes  constant.  The  water  shall 
th..-n  be  adjusted  to  the  mark,  the  bottle  dried  superflclally  and 
weighed. 

(b)  Method.  Introduce  about  10  gms.  of  the  material  Into  the 
bottle  at  about  10°-50°C.;  allow  to  cool  and  weigh.  FYc.shly  boiled 
distilled  water  ohall  then  be  added  and  the  bottle  kept  In  a  bath 
at  1  j.5°  C.  (GO"  F. )  until  no  further  volumo-chanKe  takes  place. 
(This  usually  takes  about  30  minutes.)  The  water  shall  then  be 
adjusteu  tci  the  mark,   the  bottle  dried  superflrially  and  wolghcd. 

ic)  Calculation.  L*t  A  =  Weight  of  bottle,  B=Wt.  bottle-f 
water    at    16.6*  C.    C=Wt.     bottle -(-material.     D=Wt    bottle-fma- 

C— A 
torlal-f  water  at  15.5*  C;  Then:    Sp.  gr.  at  15.5°  C-  — 

'I:     A  .        1 '  -C) 

3.  Distillation.  When  distilled  as  below  required  It  shall  uhow 
percentage  distilled  by  volume  a»  follows: 

From  0  to  1%  at  100°  C.  (212*  F.). 

From  1  to  lO'J  at  170°  C.  (338°  F.). 

From  20  to  10%  at  355'  C.  (C71°  F.). 
TESTS. 

(a)  Apparatus.  Adapted  from  "Standard  Method  for  Distilla- 
tion of  Bituminous  Materials  Suitable  for  Road  Treatment." 
A.S.r.M..D.   20-16. 

Fla!.k.  The  distillation  flask  shall  be  a  250-ca  Engler  distlllini? 
llatik  of  standard  dimensions. 

Thermometer.  Shall  preferably  be  an  "A.S.T.M."  distillation 
thcrmomrter  and  graduated  from  0°  to  400°  C.  at  Intervals  of  1°  C. 

Condenser.     The  condenser  sh.ill  have  the  following  dimensions: 

Adapter    70  mm. 

Length  of  straight  tube   185  mm. 

Width  of  tube   12-15  mm. 

Width  of  adapter  and  of  tube  20-25  mm. 
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Cylinders.     Suitable  size  and  graduation. 

(.b)  Method.  The  apparatus  shall  be  set  up  so  that  the  bulb  of 
the  thermometer  is  opposite  the  middle  of  the  tubulature.  All  con- 
necti'^ns  shell  be  tight. 

100  cc.  ol  ih.»  material  shall  be  placed  in  the  tared  llask  and 
weighed.  (It  is  usually  impractical  to  accunitely  measure  100  cc. 
of  the  material.  Therefore  the  weight  corresponding  to  100  cc. 
should  b';  calculated  from  the  predetermined  specilic  gravity  and 
this  amount  weighed  into  the  Mask.  For  example,  if  the  specilic 
gravity  is  1  ISO.  the  operator  should  weigh  out  11S.9  gm.  for  the 
test.)  After  adjusting  the  thermometer,  etc  .  the  distillation  is 
commenced,  the  tate  being  so  regulated  that  1  cc.  passes  over  every 
minute.  The  receiver  is  changed  as  tho  mercurj-  column  just 
passos  the  fractionatinj;  point. 

•I.  The  specinc  gravity  of  the  distillate  at  15.5"  C.  (60  F.)  shall 
be  from  0.950  to  1.0;i. 

5.  The  melting  point  of  tho  residue  by  the  air-bath  ^-inch- 
cube  method  shall  be  from  UT.S-  C.  (241°  F.)   to  120.7°  C.   (260°  F.). 


The  Need  for  the  Federated  Amer- 
ican Engineering  Societies* 

Some  o£  tlie  reasons  for  lorniing  tho  organization  of  en- 
gineering societies  known  as  the  Federated  American  Engi- 
neering Societies  are  given  in  the  following  excerpt  from 
the  address  of  Arthur  P.  Davis,  president  of  the  A.  S.  C.  E.. 
at  the  annual  convention  of  the  society  in  Portland,  Ore. 

The  demand  for  active  participation  of  all  engineers  in 
civic  and  other  work  for  the  general  benefit  of  mankind 
and  the  advancement  of  the  engineering  profession  has  been 
growing  for  many  years  and  is  greater  today  than  ever  be- 
fore. Various  plans  for  accomplishing  this  purpose  are  sug- 
gested and  the  pressure  has  been  such  that  the  American 
Society  of  Civil  Engineers  and  other  founder  societies  have 
each  taken  :t  more  or  less  active  part  in  such  work. 

Kecogniziiig  the  necessity  of  combining  efforts  in  this  line 
and  also  the  desirability  of  somewhat  separating  such  ac- 
tivities from  the  technical  furctions  of  these  societies  Engi- 
neering Council  was  formed  with  the  idea  that  it  would 
represent  the  four  founder  societies  and  gradually  add  to 
this  number  through  powers  conferred  upon  it  for  that  pur- 
pose. It  has  in  the  three  years  ol  its  existence  added  the 
American  Society  for  Testing  Maierials  and  the  American 
Railway  Kngiiieering  Association.  f)ut  is  still  far  from  em- 
bracin-i  all  of  the  engineering  s.icieties  of  the  country.  It 
has  some  fundamental  weaknesses.  It  lacks  in  representa- 
tive character  and  democracy  and  is  without  power  to  raise 
funds,  but  must  depend  upon  voluntary  contributions  from  its 
constituent  societies  and  others.  Experience  has  shown  that 
these  deBciencies  can  be  best  remedied  by  substituting  a 
league  or  federation  designed  to  include  all  of  the  engineer- 
ing societies,  national,  state,  regional  and  local. 

A  constitution  to  this  effect  was  adopted  at  the  conven- 
tion In  Washington  in  June.  The  federation  does  not  pro- 
vide for  any  individual  members  but  is  merely  an  instrument 
for  combining  the  efforts  of  existing  societies  by  forming 
them  into  a  federation  with  definite  powers  and  provided 
with   sufficient   funds   to   accomplish    its   purpose. 

Measures  of  great  importance  to  the  world,  to  our  country 
and  to  our  profession  demand  immediate  and  vigorous  at- 
tention and  it  is  imperative  that  they  have  behind  them  the 
unified  efforts  of  all  the  organized  engineers  of  the  country 
and  all  the  prestige  that  the  greatest,  the  oldest  and  the 
most  eminent  societies  can  offer. 

Among  these  measures  are  the  unification  of  the  engineer- 
ing work  of  the  government  under  one  department  with  a 
technical  head.  This  will  promote  efficiency  and  eliminate 
waste;  and,  what  Is  more  important,  will  serve  as  a  prece- 
dent for  the  reorganization  of  other  departments  along  simi- 
lar lines  of  homogeneity,  efficiency  and  economy. 

The  spirit  of  progressive  movement  is  summarized  In  the 
terms  "service  through  co-operation."  It  means  service  to 
mankind,  to  our  country,  to  our  profession  and  to  ourselves. 
It  cannot  reach  its  fullest  expression  without  the  active  co- 
operation and  Influence  of  every  engineering  organization 
in  the  country. 

We  cannot  act  effectively  unless  united  and  by  calmly 
reasoning  together  on  pressing  questions,  guided  by  the 
pole  star  of  righteousness,  we  can  unite  upon  fundamental 
principles  and  make  our  Influence  for  good  a  power  in  the 
land  and  only  thus  can  we  perform  the  duty  we  owe  to  our- 
selves to  our  fellowmen   and   to   posterity. 


Specifications  for  Gravel  for  Road 
Construction* 

By  WALLACE  F.  PURRINGTON, 
In  drawing  up  any  specification  to  cover  gravel  used  In 
road  construction,  there  are  certain  facts  which  must  bo 
kept  in  mind.  The  foremost  (question  of  all  is,  are  the  speci- 
fications workable?  A  theoretical  specification  based  on  lab- 
oratory findings  alone  may  be  very  impracticable  in  the  field, 
owing  to  the  fact  that  the  deposit  from  which  the  samples 
were  collected  is  not  homogeneous,  so  that  the  samples  tested 
do  not  fully  or  accurately  represent  any  large  part  of  the 
deposit.  In  the  second  place,  specifications  may  work  well 
or  badly,  according  to  whether  or  not  the  purchaser  has  the 
equipment  or  technical  knowledge  to  check  up  the  different 
items  of  composition   in  the   specification. 

At  the  present  time  most  specifications  covering  gravel 
are  (to  the  writer's  mind)  very  ambiguous  and  wholly  im- 
practicable to  put  into  operation.  Many  states  make  a  prac- 
tice of  using  screened  gravel,  but  for  the  expense  involved 
and  the  results  obtained.  New  Hampshire,  and  it  has  many 
miles  of  very  good  gravel  road,  has  found  this  procedure 
unnecessary.  If  the  manipulation  of  run-of-bank  gravel  is 
properly  supervised,  the  results  obtained  are  equal  to  those 
with  the  screened  material.  In  the  first  place,  gravel  usually 
is  defined  as  the  material  passing  a  3%-in.  screen;  then  a 
%-in.  screen  is  interposed  and  two  distinct  sizes  of  material 
are  separated.  The  material  retained  on  the  Vi-in.  is  arbitrar- 
ily called  gravel  or  coarse  aggregate  and  the  material  pass- 
ins  it  is  called  sand  oi:  fine  aggregate.  Specifications  com- 
monly attempt  to  set  limits  to  the  ratio  of  gravel  to  sand 
which  shall  be  such  as  to  guard  against  the  gravel  being  too 
sandy  on  the  one  hand  or  too  cobbly  on  the  other. 

This  might  be  very  satisfactory  if  gravel  deposits  were 
generally  uniform  and  homogeneous  in  texture;  but  that  is 
not  the  case,  the  gravel  deposits  which  are  most  abundant 
and  accessible  all  through  the  northern  states,  deposits  left 
by  flooded  rivers  during  the  closing  stages  of  the  Ice  Age, 
are  notable  heterogeneous  in  structure  and  texture.  The 
long  narrow  ridges  or  "eskers"  of  the  New  England  States, 
and  the  shorter,  interrupted  ridges  and  hummocks  of  gravel, 
called  "kames,"'  show  abrupt  variation  in  the  deposit,  from 
the  fine  sand  to  coarse,  cobbly  gravel,  both  in  vertical  sec- 
tion and  lengthwise;  so  that  a  sample  taken  at  one  level  or 
at  one  point  may  give  a  very  incorrect  idea  of  the  average 
run  of  gravel  from  the  face  of  the  bank,  and  is  no  guide 
whatever  to  the  quality  of  material  that  will  be  found  50  or 
100  ft.  farther  in. 

These  banks  were  built  by  rivers  running  through  and 
out  from  the  melting  ice  sheet,  where  great  floods  during 
warm  days  or  weeks  alternated  with  sudden  droughts  when 
severe  cold  waves  checked  the  wastage  of  the  glacier.  This 
spasmodic  behavior  of  the  glacier  rivers  accounts  in  large 
measure  for  the  variability  of  the  material  in  most  "bank" 
gravels.  Even  the  wash  plains  and  valley-terrace  gravels 
which  accumulated  beyond  the  reach  of  the  ice  sheet  show 
too  much  variation  in  texture,  both  vertically  and  horizon- 
tally, to  yield  samples  that  would  afford  an  adequate  basis 
for  judgment  In  the  laboratory  of  what  can  so  readily  be 
seen  in  the  field.  A  demonstration  of  this  fact,  by  a  study 
of  scores  of  samples  from  a  single  deposit,  has  been  given 
by  Reinecke  and  Clarke  in  a  paper  entitled,  "The  Sampling 
of  Deposits  of  Road  Stone  and  Gravel  in  the  Field,"  and 
published  in  tho  Proceedings  of  the  American  Society  for 
Testing  Materials,  Vol.  18,  part  2,  1918.  Their  conclusions 
were   summed  up  as  follows: 

"A  large  variation  was  found  between  results  of  duplicate 
granulometric  laboratory  analyses  on  the  same  sack  of 
gravel.  The  variation  in  texture  over  one  deposit  of  gravel 
of  800  acres  was  found  to  be  large." 

An  inspection  of  almost  any  bank  in  New  Hampshire  will 
illustrate  tho  truth  of  the  foregoing  statement,  and  the  fu- 
tility of  depending  upon  a  single  sample  or  many  samples 
to  pass  judgment  on  a  given  deposit.  The  desired  result  Is 
far  more  likely  to  be  gained  by  making  the  texture  (coarse 
or  fine)  and  grading  (uniform,  streaky,  etc.),  matters  for 
field  inspection  by  the  engineer  in  charge,  and  leaving  the- 
laboratory  to  test  only  the  resistance-to-wear  of  the  gravel. 
.■Assuming  then  that  the  material  is  composed  of  hard  durable- 


•From  the  y\Ti.  rican  Machinist.  O'-t.  21. 
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stones,  the  rather  overworked  phrase,  "such  as  will  meet 
the  approval  of  the  engineer,"  can  well  be  used.  This  means 
mure  for  the  proper  construction  of  gravel  roads  than  any 
theoretical  grading  system  that  may  bo  adopted. 

In  New  ICiigland  and  the  Northern  States,  three  sorts  of  ma- 
terial usually  compose  the  gravel  pavement  of  a  road;  gravel, 
sand,  and  till  (which  last  is  commonly  called  "hard  pan"). 
According  to  the  proportion  in  which  two  or  more  of  these 
are  combined,  such  roads  should  be  designated  as,  "sand- 
gravel."  ■•llllgravel. '  or  "sand-till-gravel"  road.  The  choice 
as  to  which  type  of  gravel  road  is  to  be  built  will  depend 
largely  upon  the  material  found  In  the  subgrade.  The  liner 
material  is  added  to  fill  the  voids  in  the  coarse  aggregate, 
and  acts  as  a  binder.  The  state,  being  the  purchaser, 
may  well  tell  the  contractor  whether  clay.  till,  or  sand  shall 
be  used.  It  might  also  say  that  the  base-course  shall  be  of 
gravel,  the  larger  stones  predominating,  and  that  the  wear- 
ing or  top  course  shall  be  such  that  much  smaller  stones 
shall  predominate.  This  sort  of  statement  is  comprehended 
by  all  parties  interested.  The  engineer,  inspector,  contractor, 
or  government  representative  has  an  intelligent  basis  from 
which  to  draw  conclusions  and  a  far  more  honest  statement 
than  could  be  obtained  by  a  chance  sample  showing  that  59 
or  63  per  cent  is  retained  on  a  Vi-in.  screen.  Such  a  specifi- 
cation Is  not  only  misleading,  it  is  positively  absurd. 

The  soundness  or  durability  of  the  stone  comprising  the 
aggregate  Is  however  a  matter  of  considerable  Importance. 
Fortunately,  we  have  a  rational  method  of  gaging  this  in 
the  Rea  raodiflcation  of  the  PeVal  abrasion  test  as  described 
in  the  Bureau  of  Public  Roads  Bulletin  No.  553.  page  30.  By 
this  test  it  is  possible  to  place  certain  arbitrary  values  which 
ordinarily  should  not  be  exceeded. 

A  few  outstanding  facts  will  serve  to  summarize  what  has 
been  said  concerning  gravel  specifications:  (1)  The  greatly 
increased  demand  by  the  public  for  good  roads  cannot  be  met 
in  every  community  by  adopting  the  heavier  and  more  costly 
types  of  construction.  Gravel  and  earth  roads  must  still  be 
very  generally  built,  and  local  materials  thus  used.  As  the 
item  of  screening  of  gravel  is  quite  costly  we  may  well  con- 
sider its  elimination,  as  the  question  of  its  efficacy  Is  open  to 
question.  (2)  Specifications  for  the  material  to  be  put  into 
such  gravel  roads  must  be  plain  and  straightforward;  so  far 
as  grading  is  covered,  the  specifications  must  be  based  upon 
what  a  reliable  engineer  sees  at  the  pit  where  the  deposit  is 
fully  exposed  not  based  upon  the  laboratory  screening  test 
of  a  sample  or  a  group  of  samples,  from  a  deposit  which  in 
all  probability  varies  greatly  in  texture.  (3)  A  laboratory 
test  of  the  per  cent  of  wear  of  the  coarse  aggregate,  accord- 
ing to  the  Rea-PeVal  test,  should  be  made  a  part  of  the  speci- 
fication, to  insure  that  the  material  consists  of  sound,  durable 
stones.  (41  The  character  of  the  fine  aggregate  or  matrix 
should  be  left  to  the  judgment  of  the  engineer.  (5)  A  little 
theory,  mixed  with  a  lot  of  common  sense,  Is  better  than  the 
reverse. 

With  these  points  in  mind,  after  conducting  an  extensive 
field  and  laboratory  survey  of  gravels,  the  state  of  New 
Hampshire  has  adopted  the  following  specifications: 

CJravt-l  Is  to  he  'jpilorstoid  to  be  a  water-laid,  stratified  deposit 
wht-'h  consists  of  rolled  and  rounded  stones  accompanied  by  sand 
md  clay  In  Tarylngr  proportions.  The  stones  (or  ro.irse  atrKrejjate) 
-h.-r.l  be  hard  and  sound  and  well  assorted.  In  sizes  up  to  but  not 
■  xceedlns  3^4  In.  In  lonp  diameter.  The  resistance  to  wear  shall 
te  determined  by  the  modified  abrasion  test  described  In  bulk-tin 
553.  pa^e  30.  of  the  I'.  .S.  Department  of  .\ffrlculture.  ofllce  of  pub- 
lic rcids:  end  the  travel  thus  tested  shall  bo  classified  as  follows: 

Class  A.  hard  pravel  under  7  per  cent  wear. 

C!a?3  P.  medium  nard  pravel  fmm  7  to  10  per  cent  wear. 

Ciajs  C.  medium  soft  gravel  from  10  to  15  per  cent  wear. 

Class  D.  soft  pravel  above  15  per  cent  wear. 
Classes  A  and  B  may  be  used  for  either  or  both  base  or  surface 
course.     Class  C   will   not   be  used   for  surface   course   and   pravil 
of  D  quality  will  not  be  used  except  by  written  permission  of  the 
Commissioner. 

The  texture  (coarseness  or  fineness)  of  the  aegregate  from  any 
source  of  supply  of  irravel  shall  be  such  that  It  shall  meet  the 
written  approval  of  the  Cf^mmlssioner.  No  gravel  shall  be  used 
until  a  complete  repot  has  been  made  by  the  engineer  regarding 
its  qualities,  and  the  approval  of  the  Commissioner  has  been  ob- 
tained speclfyine  the  class  of  work  for  which  its  use  is  approved. 
The  approval  shall  be  furnished  on  a  form  which  shall  contain  the 
folluwing  information: 

1      Account  to  which  work  Is  to  be  charged   

(Town) 

2.  Nature    of   m.iterlal.    gravel,    sandy   gravel,    sand,    till,    clay 

3.  Source  of  material    

(Local  name)  (Location) 


4.  Type  of  material,   yravel,   s;m\.l-tlll.   Kravol-clay.   sand-clay 

5.  Contractor  or  Foreman   

(Nanifi  (Address) 

6.  Grautng  of  pit   (Visual   Inspection).     ^Check   the  description 
which  best  fits  thi-  case). 

(a)     Uniform  and   woll  grndiil.    Uirso   stones   prt'donilnatlng. 
tb)     Uniform   and   well  t,T.'idi-d,    small   stones   prediirnlnatine. 

(c)  Streaky   or   poorly    Kradid,    course    aguregate   pridoml- 
natlng. 

(d)  Streaky  or  poorly  graded,  iln.-  aKgrt-gute  preOomlnatlne- 

(e)  Sandy  with  only  a  small  amount  of  coarse  aggrcgato. 
<f)     Cobbly  with  only  a  small  amount  of  line  aggregate. 

7.  The   Laborator>-   has   reported   on   a.  sample   sulimitted   from 

this  sourcs  under  Liiboratory  Nunibi  r  to  be   

%  of  wear  and  Is  rated  as  Class gravel. 


Knglneer 
This  Is  satisfactory  material  and  m.Ty  be  used  in  the  base,  sur- 
face course. 


By 


Commissioner 


These  blanks  shall  be  executed  In  quadruplicate,  one  copy  to 
be  furnished  the  contractor,  one  copy  to  the  Ofllce  of  Public  Roads, 
one  copy  to  the  Commissioner  and  one  copy  to  be  retained  by  the 
Engineer. 

It  Is  understood  that  the  Engineer  may  order  the  contractor  to 
cease  operation  In  any  pit  when  In  his  Judgment  the  size  of  ag- 
gregate is  not  suitable  for  the  type  of  road  construction  under 
consideration. 


Novel   Method  of  Heating   Aggregates  for 
Cold  Weather  Paving  Job 

Concrete  driveway  construction  during  temperatures  rang- 
ing from  9°  below  zero  to  30°  above  was  successfully  car- 
ried out  last  December  by  the  Moore-Young  Construction 
Co.,  Waterloo,  la.  The  work  Involved  the  laying  of  1,700  sq. 
yd.  of  7-in.  concrete  industrial  driveway  between  Dec.  13  and 
Dec.  26,  1919.  The  methods  employed  are  described  in  the 
October-November  Concrete  Highway   .Magazine. 

The  weather  conditions  were  severe  during  the  time  con- 
crete  was  laid,   calling  not  only   for   heated   aggregates   and 


~0/d  p<iilf>unchrj  fullof  hc/e^  _      __ 

Method  of  Heating  Aggregates. 

water  but  adequate  protection  for  the  men  and  the  work.  A 
tent  100  ft.  long  and  40  ft.  wide  was  set  up  and  the  interior 
heated  by  means  of  12  salamanders.  As  the  work  progressed 
and  the  concrete  had  hardened  sufficiently  to  permit,  a  section 
of  the  tent  was  taken  down,  carried  ahead  and  set  in  line 
with  the  pavement.  Due  to  irregular  placing  of  the  buildings 
on  each  side  of  the  road  and  a  line  of  poles  running  its  full 
length,  no  movable  frame  could  be  devised  for  the  tent  shel- 
ter. Therefore,  the  moving  of  tent  sections  was  slow  and 
somewhat  expensive. 

The  mixer  was  housed  in  at  a  central  location  and  the 
heated  aggregates  were  moved  to  the  mixer  in  wheelbarrows. 
Concrete  was  from  55  to  60°  F.  when  placed.  It  was  moved 
to  the  work  In  open  dump  wagons,  an  average  distance  of 
500  ft.     During  this  movement  it  lost  from  5  to  10°  F. 

A  section  40  ft.  wide  and  about  30  ft.  long  was  laid  each 
day.  After  24  hours  this  section  was  covered  with  building 
paper  and  a  foot  of  manure.  No  section  remained  more  than 
24   hours  under  the  tent. 

The  method  of  heating  sand  for  this  job  was  especially 
successful  and  Is  shown  In  an  accompanying  sketch. 

Some  difficulty  was  experienced  in  heating  the  tent  as  the 
gas  from  the  salamanders  was  objectionable  to  the  men 
working  in  the  enclosure. 
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Central  Mixing  Plant  Lays  918 

feet  of  1 8-ft.  Concrete  Road 

in  10  Hours 

With  a  crew  consisting  of  from  lis  to  M  men,  McCree, 
Moos  &  Co..  Contractors.  St.  Paul.  Minn.,  averaged  1,360  sq. 
yd.  of  Minnesota  state  highway  specification  concrete  pave- 
ment per  10-hour  day  during  the  first  i;!  days  of  October. 
On  Oct.  14  they  laid  2.196  sq.  yd.  of  pavement  in  less  than 
10  hours.     They  ran  out  of  cement  at  -I  p.  m. 

The  McCre>-->'"^-'   mntract  covers   T'/s   miles  of  road   run- 


"Suflicient  water  shall  be  used  in  mixing  to  produce  a  con- 
crete which  will  meet  with  the  following  test ;  When  placed 
and  tamped  in  a  cylinder  6  in.  in  diameter  and  12  in.  high 
and  the  form  removed,  the  concrete  shall  have  a  vertical 
settlement  of  not  more  than  2  in.  when  machine  finishing  is 
employed  and  not  more  tlian  0  in.  when  hand  finishing  is 
employed." 

The  dry  mix  was  necessary,  therefore,  ou  this  job.  A 
full  minute  mix  was  strictly  adhered  to. 

The  contractors  used  a  l-yd.  Smith  tilting  mixer  operated 
by  a  central  mixing  plant.  This  plant  was  located  in  Big 
T,;ike  at  the  half-way  point  of  this  road  so  that  the  maximum 
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Central   Mixing    Plart. 


The   Sand   and   Cement   Are   Carried   to  the    Hopper    by    the    Belt    Conveyors:    the    Stone    Is    Placed    in    the 
Hoppers  hy  the  Clam  Shell  and  85   Ft.   Boom   Derrick. 


ning  north  and  south  from  Big  Lake.  Minn.  It  is  an  18-ft. 
highway,  one  course  concrete  pavement.  6V4  in.  thick  on 
the  sides  and  IM  in.  thick  in  the  center,  the  average  thick- 
ness being  termed  7  In.  A  1:2:4  mix  was  used,  as  allowed  by 
the   state   of  Minnesota  when  a  machine  tamper  and  finisher 


haul  for  the  mixed  concrete  to  either  extremity  of  the  road 
was  3%  miles. 

The  handling  of  materials  at  the  central  mixing  plant 
was  very  efficiently  and  simply  arranged.  The  cement  in 
bags  is  unloaded  direct  from  the  cars  into  a  warehouse  at 
the  plant.  A  belt  conveyor  leads  from  the  warehouse  to  a 
hopper  directly  over  the  mixer.  The  bags  are  opened  in 
the  warehouse  and  the  cement,  six  bags  at  a  time — enough 
for  one  batch — is  dumped  upon  the  belt  conveyor  which  car- 
rie.s  it  up  to  the  cement  hopper. 


«agUr 


Truck   With   Special   End    Dump    Body.    Ready   for   Load. 

is  used.  The  state  specifications  on  "composition"  are  as 
follows:  "This  concrete  shall  be  composed  of  1  part  port- 
land  cement,  2  parts  fine  aggregate  and  "i/4  parts  of  coarse 
aggregate  unless  the  machine  tamper  and  finisher  is  used. 
in   which   case  4   parts  of  coarse  aggregate  may  be  used. 

The   state's   clause   specifying   "consistency"   reads   as   fol- 
lows: 


Concrete    Is   Delivered   to   Road   by   Truck,  Spread   by    Horse    Drawn- 
Suck  Scrapers  and  Tamped  and  Finished  by  IVlachlne. 

The  sand  is  brought  from  a  pit.  1%  miles  away,  to  the  cen- 
tral mixing  plant,  by  2i^-ton  end-dump  trucks.  The  trucks 
d  posit  the  sand  into  a  trap,  from  which  another  belt  con- 
veyor elevates  it  to  a  second  hopper  over  the  mixer.  This 
sand  hopper  has  a  capacity  of  20  yd. 

The  crushed  stone  is  St.  Cloud  granite  and  is  shipped  to 
the  plant  in  gondolas.  A  1-yd.  clam  shell  bucket  on  an  85- 
ft.  boom  derrick  unloads  from  these  cars  directly  into  a 
third  hopper  over  the  mixer.  The  stone  hopper  has  a  ca- 
pacity of  20  to  2.T  yd.  When  filled,  the  surplus  crushed 
stone  is  unloaded  into  a  stock  pile  behind  the  derrick  andi 
then  the  hopper  is  kept  supplied  from  this  stock  pile. 
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The  batch  hopper  of  tho  mixer  is  suhiliviil^'J  to  hold  the 
correct  proporticns  of  CLMiient,  saad  and  crushed  stone,  which 
iie  fed  into  the  tatch  hopper  from  the  respective  material 
.'lopptrs  directly  above  it. 

After  the  1-inlnut^  mix  the  mixer  tilt.-;  and  .lis.'harKes  Its 
entire  batch  In  S  seconds  into  a  bottom  dump  hopper  ar- 
ranged just  high  enough  to  permit  the  trucks  to  drlvi^  in 
heneath  it.  This  hopper  for  the  mixed  concrete  will  hold 
two  full  batches,  2  cu.  yd. 

The  wet  concrete  is  carried  to  the  road  by  motor  trucks, 
-Uton  capacity,  special  short  wheolbase,  equipped  with 
■  iid-dump  bodies  manufactured  by  the  Loe  Trailer  &  Body 
I'o.,  Chicago.  These  bodies  have  a  level  capacity  of  2  yd. 
l)ut  are  usually  loaded  with  about  IVjj  yd.  of  concrete.  After 
the  concrete  was  delivered  on  the  surface  it  was  spread  by 
liorse-drawn  scrapers.  The  contractors  state  that  this 
!  .ethod   greatly  facilitates  the  work  of  finishing. 

The  first  stretch  of  road  laid  on  this  contract  was  started 

I'.i   miles  north  of  the  mixing  plant,  working  south.     When 

this  section  had  been  completed  up  to  the  mixing  plant,  the 

work  was  started  1V4  miles  south  of  the  town  of  llig  Lake. 

working  north.     When  this  ."i-mile  section  was  completed  and 

•  udy  for  tralllc.  the  work  was  starti'd  at  the  extreme  north- 

rn  extremity  of  the  road.  ;!-!4   miles  from  the  mixing  pinnt. 

working   south    again.     This   system    enables    the    trucks   to 

'ravel.  Hi  miles  over  the  new  concrete  road  with  their  loads 

;   concrete  and  continually  cuts  down  the  stretch  that  has 

u>  be  traveled  ovr  tli'>  nnpavf!  rn:>,u 

Compression  Tests  of  Field  Samples 
of  Concrete  Pavement 

During  the  past  2';  years  abinit  lno  miles  of  concrete 
pavement  has  been  laid  in  Sacramento  t'ounty,  California. 
The  work  has  been  done  by  means  of  a  county  bond  issue 
of  $1,750,000  under  the  direction  of  the  Sacramento  Countv 
Highway  Commission,  the  present  members  of  which  are  F. 
B.  McKevitt,  W.  S.  Caruthers  and  R.  C.  Irvine,  all  of  Sacra- 
mento. The  completion  of  the  final  l.'iU  miles  of  pavement 
has  been  delayed  because  of  difilculties  regarding  the  routes, 
notwithstanding  which  Sacramento  County  now  has  about 
2L'.T  miles  of  improved  highways  within  her  borders.  The 
planning  and  construction  of  the  recent  system  of  concrete 
highways  was  under  the  supervision  of  E.  M.  Morton  as  Chief 
Engineer. 

Practically  all  of  the  concrete  base  pavements  were  con- 
structed to  a  width  of  1.".  ft.,  and  4  to  5  in.  in  thickness.  The 
mixture  of  concrete  used  was  in  the  proportion  of  1  part 
of  cement.  2'.<;  parts  of  sand  and  i>  parts  of  rock.  Excellent 
materials  were  generally  available  for  construction.  Much 
of  the  sand  was  shipped  from  the  Yuba  River  and  consisted 
of  clean  white  quartz  sand  of  fair  grade.  The  rock  generally 
used  consisted  of  crushed  cobbles,  obtained  in  Sacramento 
County  from  the  plant  of  the  Natomas  Company  of  California, 
usually  graded  to  form  a  special  concrete  mixture.  The  rock 
ranged  from  %  in.  to  2%  in.  in  size,  with  crushed  and  un- 
crushed  gravel  in  about  equal  proportions. 

The  cement  used  was  obtained  from  the  Henry  Cowell 
I.ime  &  Cement  Co.  of  San  Francisco,  and  is  an  excellent 
:ade  of  hydraulic  Portland  cement. 

Typical  sand  gradings  are  shown  below,  of  six  varieties  of 
sand  used  on  the  work: 

.\VER.\GE  .S.\XD  GRADINGS.   SACRAAfENTO  COCN'TY.   CALIF. 
Total   pcrrentapp  pa.«sing^  sieve  numlicr.s. 

200.  ion.  80.  50.  10.  M.  20.  10  ", . 
1.75  3.0  17.3  41. S  (11.9  S'.S  05.1  lOn 
0.8  1.8  6.7  14.7  .•)2.2  70.7  95.4  100 
6.6       7.9     17.3     28.0     41.5     58.3     80.8     100 
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In  the  spring  of  1919  the  idea  was  conceived  that  a  series 
of  compression  tests  on  samples  cut  from  the  pavements 
already  installed,  some  of  which  had  been  in  use  nearly  two 
years,  might  furnish  interesting  information  to  highway  en- 
gineers .generally,  as  well  as  data  upon  which  to  base  con- 
clusions regarding  the  strength  which  might  be  expected 
from  field  concrete  of  the  type  used.  The  pavements  were 
unsurfaced  and  without  exceptions  were  resisting  the  traffic 
in  a  highly  satisfactory  manner.  .Arrangements  were  per- 
fected with  the  ^California  Highway  Commission  to  obtain 
the  use  of  a  Calyx  core  drilling  machine  mounted  on  a  motor 
truck,    which   outfit  had   been  built   by  the  Commission   for 


the    purpose    of    sampling    com-ri'te    pavements.      This    outfit 
cuts  a  clean  core  -IVj  in.  in  diameter. 

The  machine  was  obtained  in  .\pril,  and  sent  out  over  the 
various  roads  in  charge  of  one  of  the  assistant  engineers  of 
the  commission.  On  most  of  the  roads  the  instructions  were 
to  obtain  random  samples  about  once  in  every  mile.  In  sev- 
eral cases  where  unusual  conditions  during  construction  had 
been  encountered  additonal  samples  were  to  be  obtained  at 
locations  designated. 

During  April  and  a  portion  of  May  a  total  of  11.*;  samples 
were  taken,  the  average  being  about  S  per  day.  including 
the  lost  time  of  moving  from  one  road  to  another.  The  time 
for  cutting  each  sample  varied  from  10  to  40  minutes.  Con- 
crete made  with  Yuba  River  sand  and  Natomas  rock  aver- 
aged from  20  to  30  minutes  per  sample.  The  amount  of  No. 
9  chilled  steel  shot  used  per  sample  averaged  2.4  lb. 

It  is  to  be  regretted  that  the  samples  obtained  did  not 
have  sumcient  height,  owing  to  the  pavement  thickness,  to 
make  the  ratio  of  the  height  to  the  diameter  the  standard 
two  to  one  ratio,  and  without  doubt  the  breaking  strengths 
found  are  higher  than  would  have  been  found  if  the  samples 
had  conformed  to  the  two  to  one  nitio.  The  results  in  the 
table  below  are  believed  to  be  from  If;  to  40  per  cent 
greater  than  would  have  been  the  case  if  the  breaks  were 
made  on  standard  sized  samples. 

The  following  table  shows  the  name  of  the  road  from  which 
the  samples  were  taken,  the  number  of  samples,  the  range 
of  their  age  in  days,  their  average  height,  the  average  den- 
sity of  samples  on  each  particular  road,  and  the  average  com- 
pression required  to  break  the  samples.  The  average  com- 
pression of  all  the  samples  was  .'l.O.'IO  lb.  Thirteen  samples 
broke  above  4.000  lb.,  the  highest  being  4,609  lb. 

c  c  --■• 

Road.  P  4)-  u   .     o 

M  c  "*♦-?  tO>.        CI    .  ,  I 

<ot  oM  Sj;      fees       f^a      k»        5V 

y.    <l    <1      ^1  ^t  =b  I?  |e. 

•Mar>-3VJlle     9*243-585  4  1/3  2.3'55  2,755  4,'2.f6  2T1T0  l' 

■•H    ,Street    19  426-707  4  9/38  2.489  3.697  4.5412.700  3 

•Fair   Oaks-Grf-enback .   4  545-638  6  1/16  2.360  2.943  3.418  2  370  4 

•Greenback    Lfine    S  6S0-770  4  6/64  2.305  3.211  3.823  2  765  1&6^ 

j-ickson     27     29-369  4  71/216  2.4113,360  4.384   2.390  2 

•Florlii-Wost     2  585-599  3  15,16  2.3.5— 2.632  2  680  2,61 »  !• 

•Fli.rln-FJerkins     4  543-640  4  1/16  2.55-f3,077  3.974  2,l?««  ^' 

•ICIk  Grovo- Franklin   ..   4  605-732  4  1/16  2.42-f3.233  3  700  2  <>90  1 

•Klk  Gro>. -Sheldon   ...   5  550-655  4  7/20  2.477  2,776  3,145  1^635  1 

•Lower  Stockton    8  149-665  4  19/64  2.370  3.057  3  222  2  800  1 

•<;.ill-New   Hope    7     6S-659  4  1/8  2.384  2.841   3.635  2'23n  1 

Clay  Station    7     20-78  3  47/56  2.513  2.895  3.522  2  579  1 

•Fropport     6  539-701  4  1/4  2.432  3,613  4,609  3,201  1&6 

•R.nrtle  I.'-.l.-.nd   4  593-615  4  7/32  2.472  2.602  2.925  2  295  S 

Iii.-itrict    744    7     64-129  5  11/56  2.395  2.747  3.757  2  201  5 

•■■'•ind    Island    21     57-373  5  2/21  2.32     2,244  2.955  1.700  5 

•'  "cket     6  307-418  4  1/4  2.43—2,973  3,7812,640  1 

•Machine  tamper  used. 

Considerable  variation  in  coii'pression  strength  was  noted 
as  the  result  of  these  tests,  on  samples  taken  from  pave- 
ments similar  in  materials,  workmanshio.  amount  of  water, 
etc.  This  variation  is  not  accounted  for.  but  would  seem 
to  indicate  that  closer  regulation  of  equipment,  labor  and 
materials  is  necessary  to  produce  a  concrete  of  uniform 
strength.  Most  of  the  pavements  from  which  these  samples 
were  taken  were  automatically  tamped  by  means  of  an  early 
type  of  road  tamper  and  finisher,  but  the  results  do  not  show 
that  the  concrete  finished  with  the  tamper  possesses  any 
greater  strength  than  that  which  was  tamped  by  hand. 
Judging  from  the  structure  of  the  broken  samples,  the  ma- 
chine tamped  concrete  seems  to  contain  more  rock  particles 
than  the  hand  tamped. 

Asphalt  Block  Hillside  Construction.— A  recent  develop- 
ment in  asphalt  block  street  work  is  the  use  of  the  blocks 
In  hillside  paving.  This  type  of  construction,  according  to 
a  paper  presented  at  the  St.  Louis  convention  of  the  Amer- 
ican Society  for  Municipal  Improvements,  by  Mr.  P  S. 
Thompson  of  The  Hastings  Pavement  Co..  was  first  laid  in 
Dobbs  Ferry,  N.  Y.,  in  191G  on  a  9  per  cent  grade.  The  con- 
crete foundation  and  mortar  bed  are  laid  in  the  usual  man- 
ner. The  asphalt  blocks  are  laid  upon  the  mortar  bed  one 
row  at  a  time,  with  a  %-in.  wooden  strip  beneath  each  course. 
The  wooden  strips  are  then  removed  and  the  joints  filled  with 
grout,  mixed  1  to  li^.  Before  the  grout  has  taken  its  initial 
set  it  is  scraped  out  of  the  joint  by  means  of  a  special  tool 
to  a  depth  of  about  %  in.  The  result  obtained  bv  this  method 
is  stated  to  be  a  Smooth  pavement  with  recessed  joints, 
affording  protection  against  slipping  of  horses  and  skidding 
of  motor  vehicles. 

17^ 
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Surface  Treatment  of  Gravel  Roads* 

By  PHILIP  P.  SHARPLKS. 
Manr.ger  Gcucral  Tarvla  D.-partnicnt  of  tin;  Barrett  Co. 
During  the  last  few  years  attempts  have  been  made  lo 
utilize  the  bituminous  materials  used  so  successfully  in  ma- 
cadam road  maintenance  in  surface-treating  gravel  roads. 
Naturally  much  of  the  success  of  these  treatments  has  de- 
pended on  the  gravel  roads  chosen  for  the  experiment.  As 
in  the  early  days  of  macadam  treatment,  the  attempt  has 
been  made  to  save  gravel  roads  which  had  so  tar  disintegrated 
that  a  surface  treatment  could  be  of  little  use,  or  to  treat 
roads  which  were  gravel  only  in  name  and  not  in  fact.  Need- 
less to  say,  a  surface  treatment  cannot  supply  drainage,  a 
foundation,  or  modify  a  poor  construction.  Its  only  office  is 
to  protect,  by  a  surface  skin,  the  structure  that  lies  beneath. 
If  the  skin  cannot  be  supported,  the  road  cannot  be  main- 
tained by  surface  treatments. 

Except  in  certain  localities  like  New  England  and  part  of 
Texas,  and  scattered  points  in  other  states  where  a  fund  of 
practical  experience  has  been  accumulated,  the  bituminous 
treatment  of  gravel  roads  may  be  said  to  be  in  the  experi- 
mental stage. 

The  importance  of  surface  treatments  is  everywhere  real- 
ized. A  gravel  road,  well  built  of  good  materials  and  suf- 
ficiently wide  to  handle  the  traffic,  can  take  care  of  200  vehi- 
cles per  day  without  undue  stress,  if  it  is  well  maintained  by 
the  patrol  system  with  an  intelligent  use  of  the  road  scraper 
and  road  drag.  With  an  increase  in  the  intensity  of  traffic, 
the  dust  nuisance  becomes  intolerable,  and  the  road  develops 
pot  holes  faster  than  the  patrol  men  can  fill  them  up. 

Surface  treatment,  it  it  can  be  successfully  worked,  seems 
to  hold  out  the  only  hope  of  holding  the  gravel  road  under 
increased  traffic.  When  the  cost  of  replacing  the  gravel  road 
with  some  more  resistant  type  is  considered,  it  will  be  found 
that  a  very  considerable  annual  sum  can  be  expended  on  a 
gravel  road  rather  than  to  spend  the  money  to  reconstruct  it. 
According  to  the  type  considered,  the  interest  on  the  new 
construction,  the  depreciation,  and  the  upkeep  will  total  $2,- 
000  to  $4,500  annually,  which  could  well  be  expended  on  the 
gravel  road  rather  than  to  replace  it. 

As  long  as  a  gravel  road  is  giving  reasonable  satisfaction 
with  good  dragging  and  patrol  maintenance,  it  should  not  be 
surface  treated,  since  the  maintenance  by  surface  treatment 
is  more  expensive  until  the  traffic  reaches  a  point  that 
warrants  its  use. 

Surface  treatments  should  never  be  attempted  unless  pro- 
vision is  made  beforehand  to  insure  proper  patrol  or  gang 
maintenance.  Their  economy  and  success  depend  on  proper 
daily  care.  It  is  less  expensive  to  let  the  gravel  road  go  to 
pieces  in  the  first  place  than  to  surface-treat  it  and  then  let 
it  go  to  pieces. 

The  application  of  bitumens  on  gravel  may  be  divided  into 
three  groups: 

The  application  of  dust-laying  oils. 

The  formation  of  a  bituminous  mat. 

The  formation  of  a  bituminous  crust. 

The  application  of  dust-laying  oils  may  be  restorted  to  on 
any  type  of  gravel  road.  Subsequently,  the  road  is  main- 
tained by  the  ordinary  dragging  and  patrol  methods.  It  must 
be  remembered,  however,  that  the  oil  destroys  the  natural 
bonding  quality  of  the  gravel  and  that  in  wet  weather  the 
oil  forms  an  objectionable  greasy  mud. 

The  second  method,  the  formation  of  a  mat  or  carpet  coat 
with  heavy  bitumens,  either  tar  or  asphalts,  is  rarely  success- 
ful, since  the  mat  Is  not  thoroughly  supported  by  the  gravel 
surface  and  quickly  breaks  under  traffic  and  scales  off. 

The  third  method,  of  forming  a  bituminous  crust  which 
does  not  form  a  separate  layer  but  is  anchored  firmly  into  the 
gravel,  has  given  the  greatest  success.  In  this  work  the  re 
fined  tars  used  cold  have  been  especially  valuable.  They 
penetrate  Into  the  gravels  easily  and  harden  just  sufficiently 
under  traffic  to  make  the  process  successful.  A  material  that 
does  not  harden  eventually  produces  a  wavy  surface.  Such 
a  surface  treatment  can  be  successful  only  on  a  road  capable 
of  sustaining  the  crust  under  the  traffic  conditions  imposed. 
Needless  to  say.  it  must  be  built  of  good  gravel,  well  drained. 
of  proper  strength  and  of  a  width  adetiu.-ite  for  the  traffic. 
Treatments  on  one-track  roads  are  not  advisable.     If  they  are 

•Abstract  of  n  paprr  prescnt-^fl  last  month  at  the  annuni  con- 
veation  of  the  American  Society  for  Municipal  Improvements. 


adequate  for  the  traffic,  they  do  not  need  surface  treatment. 
If  they  are  not  adequate,  they  should  be  widened. 

The  gravel  roads  are  prepared  for  the  treatment  by  shaping 
and  dragging  during  the  spring.  If  new;  gravel  is  added,  it 
should  not  e.xceed  a  depth  of  2  in.  and  should  be  added  as 
early  in  the  spring  as  possible.  Heavy  additions  of  gravel 
should  be  made  in  the  fall,  and  new  gravel  roads  should  not 
be  treated  until  they  have  weathered  a  winter  and  been  care- 
fully reshaped  in  the  spring. 

The  road  should  be  treated  in  the  spring  as  soon  as  it  is 
firm  and  solid.  In  New  Hampshire  and  Maine,  the  roads  are 
usually  ready  about  the  middle  of  May,  but  there  is  consider- 
able seasonable  variation. 

Sweeping  is  usually  but  not  always  necessary.  Only  the 
dust  should  be  removed  and  care  should  be  taken  not  to 
loosen  the  gravel. 

The  refined  tar  is  put  on  cold,  or  only  warmed  slightly  to 
100  or  120"  F.  The  best  results  are  obtained  by  mechanical 
sprayers,  putting  on  two  coats.  The  first  is  of  0.4  gal.,  which 
is  allowed  to  dry  in  without  cover,  which  usually  takes  G  to 
21  hours  in  dry,  sunny  weather.  The  second  coat  of  0.3  gal. 
follows.  If  this  is  not  quickly  absorbed,  it  is  covered  with 
just  enough  coarse,  sharp  sand  or  fine  gravel  to  prevent  the 
bitumen  from  picking  up  on  the  vehicle  wheels. 

After  the  work  has  been  completed,  the  road  should  be 
given  careful  patrol  maintenance.  Breaks  will  develop  over 
soft  spots  in  the  gravel,  and  these  must  be  patched  with  a 
mixture  of  gravel  and  refined  tar.  The  patrolman  should  be 
supplied  with  4  to  10  bbl.  of  refined  tar  per  mile  at  convenient 
.'^pots  for  this  work.  As  .soon  as  the  first  batch  of  weak  spots 
has  been  eliminated,  a  good  gravel  road  requires  compara- 
tively little  attention,  even  under  heavy  traffic.  The  trunk 
highway  between  Portsmouth  and  Portland  carries  2,000  to 
:;,00(>  vehicles  per  day  on  this  construction. 

The  treatment  usually  carries  a  road  through  the  winter, 
but  whether  it  breaks  up  during  the  spring  depends  on  the 
road  construction,  the  traffic  and  the  weather  conditions. 
After  a  hard,  snowy  winter,  the  road  is  not  likely  to  break, 
but  after  a  soft,  open  winter,  it  is  quite  sure  to  act  like  an 
ordinary  gravel  road. 

If  it  does  not  break  up,  it  is  given  a  further  treatment  »t 
about  Vi  gal.  per  square  yard,  and  this  usually  requires  a 
cover  of  sharp  sand  or  small  gravel,  using  about  1  cu.  yd.  to 
HOO  sq.  yd.  of  area. 

If  the  road  breaks  up,  it  is  treated  like  any  other  gravel 
road— shaped  up  and  dragged  back  into  shape.  The  time 
when  this  can  be  done  is  short,  and  it  is  necessary  to  work 
quickly.  If  the  road  once  hardens,  ordinary  road  machines 
have  little  effect  on  the  surface.  The  re-shaped  road  is  then 
re-treated.  Usually  14  to  %  gal.  per  square  yard  will  be 
found  sufficient  to  restore  the  surface  and  carry  it  through 
the  season. 

Roads  that  do  not  in  themselves  break  up  may,  after  a  few 
seasons,  become  rough  through  frost  displacement  or  through 
poor  maintenance.  A  road  becoming  rough  should  be  broken 
up  in  the  spring.  The  road  roller  with  a  steam  scarifier  are 
efficient  tools  for  this  purpose.  After  breaking,  the  road  is 
harrowed  back  into  shape  and  re-rolled.  It  is  then  given  a 
treatment  of  refined  tar  and  treated  like  the  road  that  has 
broken  naturally.  The  refined  tar  in  the  road  sUcks  the 
gravel  together  in  chunks  to  some  extent,  and  the  road  often 
is  smoother  and  wears  better  than  ever  before. 

The  cost  of  the  breaking  up  is  not  excessive.  In  Maine 
it  was  under  $200  per  mile  for  an  IS-ft.  road  previous  to  the 
war. 

The  scheme  which  has  been  outlined  for  extending  the  use- 
fulness of  gravel  roads  must  not  be  misunderstood.  It  does 
not  produce  roads  which  are  capable  of  standing  the  punish- 
ment of  higher  class  roads.  They  are  not  adapted  to  heavy, 
all-the-year-round  traffic,  but  they  are  adapted  to  a  light  win- 
tor  traffic  and  during  the  summer  will  stand  up  under  heavy 
touring  traffic. 

Where  heavy  winter  and  spring  traffic  exists,  this  type  of 
road  will  not  answer,  and  macadam,  bituminous  macadam,  or 
even  a  more  expensive  type,  will  prove  more  economical. 

If.  however,  the  gravel  road  can  be  made  to  stand  the  traffic 
by  an  expenditure  of  even  $1,000  to  $1,200  per  mile  per  year. 
it  is  justifiable,  rather  than  to  build  a  higher  type  at  prevail- 
ing prices  and  high  Interest  rate.s.  A  $20,000  per  mile  type 
fOEts  yearly  in  the  neighborhood  of  $2,500  for  interest,  de- 
preciation and  upkeep;  and  a  $40,000  per  mile  type  may  be 
rated  at  $4,500  per  year  for  the  same  charges. 
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Provisions  of  Washington,  D.  C, 
Zoning  Plan 

On  .March  1.  1920.  Congress  passed  an  act  providing  for 
a  zoning  commission  for  the  District  of  Columbia.  The  work 
was  started  on  May  1,  and  the  zoning  plan  was  oflicially 
adopted  on  Aug.  30.  The  principal  provisions  of  the  plan 
were  described  by  Mr.  Harland  Bartholomew,  consultant  to 
the  commission,  in  a  paper  presented  at  the  recent  conven 
tlon  of  the  American  Society  for  .Municipal  Improvements, 
from   which  the  matter  following  is  abstracted. 

Use  Districts. — There  are  four  use-districts: 

1.  Residential    district 

2.  First  commercial  district 

;;.     Second   commercial  district 

t.     Industrial  districts. 

In  the  residential  district  buildings  may  be  used  for  dwel 
lings,  apartment  houses,  hotels,  churches,  clubs,  Institutions, 
etc.;  farm  and  truck  gardening,  nurseries  ami  greenhouses 
are  also  permitted  as  well  as  the  excavation  and  removal 
of  sand,  gravel  or  clay;  accessory  buildings  customary  and 
Incidental  to  the  foregoing  uses  are  also  permitted.  Including 
a  private  garage  containing  not  more  than  four  automobiles. 
A  public  garage  having  no  repair  shop  is  also  permittecl  In  a  res- 
idential district  when  complying  with  a  very  rigid  consent  rule 
heretofore  adopted.  It  was  deemed  necessary  to  admit  pub- 
lic garages  to  residential  districts  owing  to  their  great  area, 
the  consent  rule  now  in  force  having  operated  to  prevent 
any  unusual  abuses  of  such  a  privilege.  In  this  connection 
It  is  interesting  to  note  a  provision  requiring  that  all  garages 
located  In  residence  districts  be  removed  at  least  50  ft.  in 
case  of  private  and  75  ft.  In  case  of  public  garages  from  any 
street  bullding-llne. 

In  the  first  commercial  district,  which  constitutes  por- 
tions of  the  principal  radial  thoroughfares  as  well  as  a  con- 
siderable section  of  the  principal  business  district,  buildings 
may  be  erected  and  property  used  for  the  usual  types  of 
retail  stores  and  shops  but  excluding  blacksmith,  bottling 
works,  cooperage,  lumber-yard,  livery  stable,  public  garage 
and  automobile  repair  shop  (except  when  complying  with 
the  consent  rule),  stone-yard,  junk-yard,  uses  excluded  from 
the  second  commercial  district  and  any  kind  of  manufacturing 
other  than  the  manufacture  clearly  incidental  to  a  retail  busi- 
ness conducted  on  the  premises.  Bakeries  or  laundries  em- 
ploying more  than  five  persons,  a  milk  distributing  station  or 
a  public  garage  with  only  Incidental  repair  facilities  are 
permitted  in  the  first  commercial  district  upon  written  con- 
sent of  the  owners  of  75  per  cent  of  the  property  within  a 
radius  of  200  ft. 

The  second  commercial  district  is  greatly  limited  in  area 
and  usually  confined  to  the  property  bordering  railroads 
which  is  now  used  for  or  in  the  future  would  be  unsuitable 
for  any  use  other  than  manufacturing  purposes.  .\n  exten- 
sive list  of  objectionable  types  of  industries  are  excluded 
from  the  second  commercial  district. 

In  the  industrial  district  buildings  and  premises  may  be 
used  without  restriction  except  those  already  imposed  by 
law  or  municipal  regulation.  Industrial  districts  are  greatly 
limited  in  area  being  confined  to  narrow  belts  along  the 
railroads   where   heavv    Industries   have   already    been    built. 

Height  Districts. — There  are  four  height  districts  as  fol 
lows: 

3.5-ft.  height  district 

55-ft.  height  district 

85-ft.  height  district 

no-ft.  height  district. 

The  .^.i-ft  height  district  embraces  practically  all  one- 
family  detached  residential  districts  of  Washington  and  the 
outlying  suburban  areas  as  yet  undeveloped.  In  this  district 
a  one-family  house  may  exceed  Zh  ft.  height  restriction  by 
no  more  than  10  ft.  by  providing  two  side  yards  of  15  ft. 
each. 

The  55-ft.  height  district  contains  those  sections  of  the 
old  city  of  Washington  now  occupied  by  •'?  and  4-story  houses 
and  apartments. 

The  S.i-ft.  height  district  Includes  practically  all  of  the 
wide  streets  within  the  old  city  limit.s.  the  higher  value  prop- 
erty surrounding  the  principal  business  district  and  the  In- 
dustrial areas. 

The  llO-ft.  height  district  includes  the  principal  down-town 
business  district  with  such  areas  as  this  district  will  ex- 
pand In. 

(1 


For  many  years  Wushlngtou  has  had  a  very  detailed  plan 
of  regulating  the  heights  of  buildings,  depending  in  gen^iral 
upon  the  width  of  the  street.  With  the  exception  of  PeuD- 
sylvanla  Ave.,  upon  which  buildings  ItiO  ft.  high  could  be 
built,  no  building  elsewhere  in  the  District  of  Columbia  could 
exceed  130  ft.  in  height  and  this  only  on  streets  llii  ft.  wide 
within  the  business  district  specitlcally  designated  as  busi- 
ness streets.  There  never  seemed  to  have  been  any  great 
reason  for  exceptional  height  on  Pennsylvania  Ave.  and  only 
comparatively  few  buildings  within  the  business  district 
have  even  taken  advantage  of  the  maximum  height  limita- 
tions of  130  ft.  Considerable  objection  was  voiced  to  a  re- 
duction in  the  height  limit  from  130  ft.  to  110  ft.,  in  fact 
the  only  real  objection  to  the  entire  plan  expressed  at  the 
hearings  having  been  with  regard  to  tho  reduction  of  height 
limit.  After  mature  deliberation  tho  Zoning  Commission  felt 
justified  in  establishing  a  llOft.  height  limit. 

Area   Districts. — There  are  four  area  districts  as  follows: 

1       ".\"  area  district 

-.     "B"  area  district 
'C'"  area  district 

■I.     "D"  area  district. 

The  "A"  area  district  Includes  areas  to  be  developed  for 
detached  and  semi-detaohod  homes.  A  rear  yard  and  one 
side  yard  are  required.  Buildings  may  occupy  40  per  cent  of 
an  interior  lot  and  50  per  cent  of  a  corner  lot. 

The  "B"  area  district  is  intended  primarily  for  areas  which 
will  develop  with  row-houses  and  small  apartments.  A  rear 
yard  is  required.  Buildings  may  occupy  60  per  cent  of  an 
interior  lot  and  70  per  cent  of  a  corner  lot. 

The  "C"  area  districts  are  intended  for  areas  to  be  de- 
veloped with  larger  apartment  houses  and  stores  and  shops 
in  the  first  commercial  district.  Commercial  buildings  may 
occupy  100  per  cent  with  the  first  floor,  otherwise  buildings 
shall  not  occupy  in  excess  of  75  per  cent  of  the  interior  lot 
nor  in  excess  of  90  per  cent  of  a  corner  lot. 

The  "D"  area  district  includes  the  high  value  down-town 
business  district,  tho  second  commercial  district  and  the  in- 
dustrial district.  X  rear  yard  is  required  on  interior  lots 
above  the  first  floor  where  lot  occupancy  of  no  more  than 
I'O  per  cent  Is  permitted. 

For  all  tenements  or  apartment  houses  hereafter  erected 
two  side  yards  are  required  of  dimensions  complying  with 
the  district  within  which  such  tenement  or  apartment  house 
is  located. 

In  order  to  encourage  a  desirable  type  of  the  less  expensive 
forms  of  group  housing  now  becoming  more  or  less  prevalent, 
a  proviso  was  added  that  the  requirements  of  side  and  rear 
yards  might  be  waived  for  a  community  house  containing 
no  more  than  three  individual  buildings  where  two  side  yards 
and  a  rear  yard  of  not  less  than  10  ft.  each  were  provided 
and  otherwise  complying  with  the  area  requirements  of  the 
district  in  which  located. 

Non-conforming  uses  existing  at  the  time  of  the  adoption 
of  the  zoning  regulations  are  permitted  to  continue,  but  in 
accordance  with  the  act  of  Congress  no  structural  alterations 
may  be  made  in  non-conforming  uses  except  such  as  may  be 
required  by  law  or  regulation.  No  new  buildings  may  be 
erected  in  connection  with  non-conforming  use.  The  act  of 
Congress  is  more  specific  and  restrictive  in  this  connection 
than  any  other  zoning  law  or  ordinance.  It  practically  as- 
sures complete  conformity  with  the  zoning  plan  by  all  build- 
ings within  a  reasonable  period,  i.  e.,  the  life  of  existing 
buildings. 

One  of  the  interesting  features  of  the  Washington  work 
has  been  a  definite  determination  of  tho  district  boundary 
line  both  for  height,  area  and  use  of  buildings  and  prem- 
ises upon  a  set  of  real  estate  atlases  secured  especially  for 
that  purpose.  While  the  zoning  regulations  and  a  set  of 
maps  will  be  published  for  general  circulation,  there  never- 
theless exists  a  final  record  of  the  exact  boundaries  of  the 
districts  In  the  determination  of  which  many  inaccuracies 
or  inconsistencies  were  avoided,  which  undoubtedly  would 
have  occurred  in  a  series  of  small-scale  maps. 

The  Zoning  Commission  of  Washington  becomes  under  the 
act  of  Congress  a  continuing  body.  While  the  Commissioners 
of  the  District  of  Columbia  are  charged  with  enforcement 
of  the  zoning  regrulations,  app^nl  from  the  action  of  the  Com- 
missioners of  the  District  of  ("'liTmMM  may  be  taken  to  the 
Zoning  Commission.  Thus  Ih-  Zi-'--  Commission  becomes 
In  effect  a  Board  of  Appeals  in  who"''  also  rests  the  power 
to  initiate  changes  In  the  plan  now  adopted,  either  by  their 
own   motion  or  upon  petition.     Interesting  In  this  respect  Is 
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the  provision  in  the  Act  of  Congress  that  where  a  petition 
for  a  change  in  a  district  occurs  which  is  not  contiguous  to 
a  similar  district,  the  owners  of  at  least  50  per  cent  of  a 
frontage  within  an  area  not  less  than  "  blocks  in  length 
must  join  in  such  petition  before  it  may  be  considered  by 
the  Zoning  Commission. 


Rules  for  Utilizing  Old  Macadam  as 
Base  for  Bituminous  Pavements 

In  a  discussion  Oct.  H  at  the  convention  of  the  American 
Society  for  Municipal  Improvements,  .Mr.  George  C.  War- 
ren, President  of  Warren  Bros.  Co.,  Boston,  Mass.,  gave  the 
following  rules  for  the  use  of  existing  macadam  as  base  for 
bituminous   pavements: 

Never  depend  on  surface  appearance  nor  even  on  test  ex- 
cavations made  a  tevc  weeks  or  months  before  construction 
to  determine  whether  or  not  the  old  macadam  will  require 
reinforcement. 

.\lways  make  test  holes  or  better  test  cuts  across  the  street 
or  road  at  intervals  of,  say,  100  ft.  immediately  in  advance 
of  construction  and  from  those  test  observations  come  to 
an  intelligent  conclusion  as  to  the  necessity  for  a  depth  of 
new  metal  required  to  provide  the  necessary  strength  of 
base  which  will  doubtless  vary  on  different  sections  of  the 
same  project.  The  quantity  of  new  metal,  if  any,  cannot 
be  definitely  determined  in  advance.  Consequently,  such 
reinforcement  should  be  paid  for  per  ton  or  cubic  yard  of 
new  material  actually  used  and  bids  taken  on  that  basis.  It 
is  wasteful  to  attempt  to  determine  and  specify  in  advance 
of  construction  how  many,  if  any,  inches  of  new  metal  is 
necessary  over  the  entire  rojrd.  Even  if  test  excavations  are 
made  in  advance  of  preparation  of  plans  and  specifications 
preparatory  to  letting  a  contract,  traffic  may  very  materially 
change  the  condition  before  the  construction  period  has  ar- 
rived. 

1)0  not  disturb  the  old  macadam  for  change  of  grade  or 
contour  or  by  scarifying  unless  absolutely  necessary.  Any 
such  disturbance  more  or  less  reduces  the  strength  and 
consequently  the  conservation  value  of  the  old  macadaui  and 
sometimes  actually  removes  practically  all  of  it  in  the  cen- 
ter of  the  road. 

If  the  crown  is  excessively  high,  better  correct  by  build- 
ing up  the  quarters  and  outer  edges  with  new  metal  than 
to  remove  solid  road  metal  from  the  center  unless  there  is 
a  greater  depth  of  solid  macadam  in  the  center  than  is  neces- 
sary. 

In  every  case  where  there  is  any  road  metal  on  the  street, 
however  thin  or  weak  it  may  be,  it  is  better  to  leave  it  in 
place  and  conserve  it  for  "all  it  is  worth"  than  to  remove 
it,  especially  in  these  times  of  high  cost  of  labor  and  ma- 
terials. 

If  such  test  excavation  as  recommended  above  develops  l> 
in.  or  more  of  solid  metal  (whether  gravel  or  crushed  stone) 
in  which  the  coarse  particles  (ranging  from  '4  in.  to  2  in. 
or  more  in  size)  are  more  than  %  the  total  metal  so  that 
the  finer  particles  merely  fill  the  voids,  then  no  treatment 
is  necessary  nor  advisable  except  to  regulate  the  grade, 
"knocking  off"  the  high  and  filling  up  the  low  places  by 
scarifying,  picks  in  the  roller,  or  hand  picks,  as  may  be 
most  economical  in  each  case,  and  then  thoroughly  roll  the 
thus  "prepared  base." 

If  such  tests  show  that  the  fine  particles  predominate,  or 
the  depth  is  insufficient  on  the  whole  or  any  part  of  the 
macadam  road  or  street,  that  condition  does  not  justify  ex- 
cavation and  wasting  of  the  material:  just  add  to  the  old 
surface,  after  regulating  its  grade,  whatever  depth  of  new 
metal  intelligent  consideration  of  all  the  conditions  indi- 
cates is  best  and  safp.  It  will  surely  be  much  less  labor  and 
much  less  costly  than  to  remove  the  old  metal  and  supply 
an  entirely  new  base. 

If  the  drainage  is  poor,  it  should  be  corrected.  A  greater 
depth  or  more  rigid  type  of  base  does  not  correct  faulty 
drainage.  On  the  other  hand,  faulty  drainage  can  be  cor- 
rected at  much  lower  cost  than  by  destroying  the  old  maca- 
dam and  furnishing  new  fniind.ntinn 

Tree  Planting  Along  California  Highways. — A  committee 
has  been  appointed  to  consider  a  system  of  tree  and  shrub 
planting  along  the  state  highway  system  of  California. 


Present  Tendency   in  Street 
Lighting 

The  present  trend  in  street  lighting  and  illumination  was 
outlined  as  follows  in  the  report  of  the  Committee  on  Street 
Lighting  submitted  last  month  at  the  annual  convention  of 
the  American  Society  for  Municipal  Improvements: 

There  is  a  tendency  in  the  larger  cities  to  install  on  the 
principal  thoroughfare,  or  thoroughfares,  usually  the  main 
thoroughfare  of  the  city,  what  is  known  as  high  power  lamps, 
either  the  gas  filled,  or,  in  exceptional  cases,  the  luminous 
arc. 

New  installations  have  just  been  made  on  Broadway  in 
the  city  of  Los  .\ngeles,  at  Saratoga  Springs,  N.  Y.,  at  New 
Orleans  and  at  San  Francisco.  These  installations  are  com- 
po.sed  of  ornamental  iron  poles  carrying  one  or  more  lamps 
at  the  top.  Considerable  height  has  been  added  to  the  poles, 
in  some  cases  27  ft.,  in  contrast  with  lower  candlepower  units 
installed  heretofore. 

There  is  a  tendency  to  substitute  for  residential  lighting  a 
lantern  neatly  designed  to  replace  the  round  globe  which  has 
been  so  extensively  used  heretofore.  There  is  an  advantage 
in  the  lantern  in  that  wlien  a  glass  becomes  broken  it  is  not 
as  expensive  as  the  replacement  of  the  globe.  As  an  illus- 
tration: an  8x18  globe  cost  at  this  time  approximately  $7.50, 
the  Sxl6  nearly  ?a.  Therefore  it  is  easily  seen  that  the  re- 
placement of  -one  or  two  panels  in  a  lantern  is  much  less 
expensive  and,  furthermore,  the  lantern  is  a  change  and  w-hen 
of  proper  design  Is  very  artistic. 

Greater  effort  is  being  put  forth  in  designing  street  light- 
ing systems  artistically.  This  refers  to  the  standards  as 
well  as  the  lamp  equipment.  In  former  years  our  street  light- 
ing systems  were  anything  but  artistic,  and  some  of  them 
very  cumbersome  and  unsightly.  These  are  all  giving  way 
to  the  more  modern  artistically  designed  equipment. 

Practically  all  street  lighting  heretofore  has  been  on  the 
series  system.  There  is  a  tendency,  however,  to  install 
multiple  systems.  The  thing  that  stands  in  the  way  of  the 
increased  use  of  the  multiple  system  is  the  problem  of  con- 
trolling the  system,  i.  e.,  turning  the  lights  on  and  off  in  a 
way  that  will  not  only  be  economical  but  dependable.  The  con- 
stant-potential multiple  system  with  proper  control  offers 
considerable  advantage  over  the  old  constant-current  series 
system.  It  has  greater  flexibility  in  the  number  of  lamps,  the 
elimination  of  station  apparatus,  taking  advantage  of  the 
use  of  constant-potential  transformers  already  in  service  for 
commercial  purposes,  power  factor  practically  unity.  It 
seems  that  the  tendency  will  be  tor  an  increased  extension 
of  constant-potential  multiple  systems  except  where  special 
systems  are  required  for  white-way  lighting. 

The  practice  on  the  part  of  municipal  oflicials  today  is 
to  spend  more  money  for  street  illumination.  In  this  con- 
nection often  comparison  as  to  the  cost  of  street  lighting 
on  the  per  capita  basis  is  made,  but  it  does  not  tell  the  whole 
story.  The  true  comparison  is  the  number  of  watts  per  mile 
of  street  or  the  candle-power  per  mile  of  street.  Then,  too. 
the  rate  paid  for  electrical  energy  must  be  taken  into  con- 
sideration. 

The  tendency  in  the  past  has  been  to  illuminate  one  dow-n- 
town  street,  or  the  business  section  and  leave  the  residential 
.section  unprotected.  There  is  a  clamor  for  electric  street 
illumination  to  replace  the  inadequate  gas  lighting  of  the 
past  age.  Changes  are  being  made  as  fast  as  the  old  contracts 
expire.  It  is  difficult  for  gas  illumination  to  compete  with 
first-class  electric  street  illumination. 

In  changing  over  street-lighting  systems  from  gas  to  elec- 
tric, in  many  cases  the  old  Iron  lamp-post  can  be  used  by 
substituting  a  neat  and  artistic  top  casting  carrying  the 
necessary  socket,  receptacles  and  glassware.  This  will  save 
considerable  expense  in  the  installation  of  an  ornamental 
street-lighting  system  in  a  residential  section  in  the  replace- 
ment of  gas  lighting.  This  has  been  done  in  Chicago  with 
good  effect. 

More  money  is  being  appropriated  for  street  lighting  than 
in  the  past  because  of  the  fact  that  it  is  now  realized  that 
a  well-lighted  thoroughfare  is  a  great  aid  to  the  protection 
of  the  inhabitants  of  our  cities,  a  great  aid  to  the  police  de- 
partment and  fire  department  and  furthermore,  greatly  adds 
to  the  safety  in  these  days  of  the  advanced  use  of  motor- 
propelled   vehicles. 
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Tractors  for  Snow  Renio\iil  Work  in 
New  York  City 

As  a  means  for  preventing  traffic  tie-ups  due  to  unexpected 
blizzards,  such  as  the  one  of  last  February,  which  cost  the 
merchants  of  New  York  City  $00,000,000,  ami  the  city  itself 
$5,500,000  for  emergency  snow  removal,  and  the  city  itself 
purchased  much  new  snow  removal  eciuipnient.  This  in- 
liiUes  100  small  tank-type  tractors,  5ii  large  crawler  type 
•actors,    and    a    big    lleet    of    trucks    with    dump    bodies,    to- 


Small   Tractor  for  Snow   Rcniovnl   Work. 

■ther  with  the  necessary  push  plows  tor  the  tractors.     The 

rder  for   the   100  small  tank-type   tractors   was  awarded   to 

The  Cleveland  Tractor  Co.  of  Cleveland.  0..  which  will  sup 

I'ly  standard  Cletracs  equipped  with  winter  tracks,  a  covered 

lb.  a  two-man  seat,  storm  curtains  and  sirens.  These  trac- 
■  irs  will  be  painted  the  characteristic  buff  and  red  of  the 
.New  York  Street  Cleaning  and  Fire  Departments.  They  will 
lif   delivered   in   December. 


(ioiinty  Replaces  Teams  and  Slip  Scrapers 

with  Power  Scraper  for  E.xcavat- 

ing  Gravel 

A  mechanically  operated  drag  scraper  at  the  gravel  pit  of 
the  Cass  County  Road  Commission,  near  Cassopolis,  Mich., 
is  accomplishing  the  work  of  half  a  dozen  teams  in  excavat- 
ing and  handling  gravel,  according  to  D.  P.  Smith,  road  super- 
intendent of  Cass  County. 

The  equipment   consists  of  a   ';,  cii    yd.   .Sauerman   bottom- 
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View    of    Cass    County    Gravel    Pit.    Showing    Power    Scraper    Near 
Top   of    Incline. 

less  power  scraper  operated  by  a  Clyde  6'4x8  double  cylinder, 
double  drum  steam  hoisting  engine,  a  "Good  Roads"  portable 
screening  plant,  a  No.  10  Fort  Wayne  jaw  crusher,  and  a 
traction  engine  that  furnishes  power  for  driving  the  crusher, 
the  screens  and  the  bucket  elevator  that  raises  the  sand  and 
gravel  from  the  crusher  to  the  top  of  the  screening  plant. 


The  gravel  deposit  is  in  a  ridge  running  back  from  the 
main  highway  a  distance  of  about  >,i  mile.  Teams  and  slip 
scrapers  had  been  used  for  several  seasons  in  conjunction 
with  the  portable  screening  plant  and  had  cut  down  the  end 
of  the  ridge  for  a  distanci' of  some  30  ft.  back  from  the  road. 
When  the  power  scraper  was  punhased  In  July,  19:;o.  the 
screening  outtlt  which  had  been  stationed  at  the  side  of  the 
road,  was  moved  down  Into  the  centrr  of  the  pit  and  located 
as  shown  in  the  illustration,  while  the  scraper  was  installed 
so  it  could  cut  straight  back  Into  the  face  of  the  ridge  for  a 
distance  of  150  ft.  and  drag  tin-  excavated  material  In  a  short 
wooden  incline  alongside  the  scn-cuIng  plain.  The  ini'lhod 
of  operation  Is  simple.  Whi'U  lli^-  sirupi-r  reaches 
the  top  of  the  wooden  incline,  the  load  drops  through 
a  grated  opening  to  the  crusher  and  then  to  thi-  boot  of  the 
bucket  elevator.  As  the  scraper  is  bottomless,  ilii-  dumping 
action  is  automatic  and  the  hoist  operator  merely  has  to  dis- 
engage the  front  drum  operating  the  "load"  cable  attached 
to  the  front  chains  of  the  scraper  and  thrown  in  I  he  fric- 
tion of  the  rear  drum  operating  the  "pull-back"  cabli'  and  the 
scraper  Is  on  its  way  back  for  another  loail. 

In  its  first  two  months  of  operation,  the  power  scraper 
opened  a  new  cut  about  20  ft.  wide  and  30  ft.  deep  for  a  dis- 
tance of  about  1011  ft.  into  the  gravel  ridge.  During  this 
period,  it  moved  an  average  liaily  yardage  of  125  cu.  yd. 
.Vccording  to  -Mr.  Henry  Secor,  foreman  of  the  gravel  pit. 
the  plant  only  has  to  be  operated  on  a  half-time  basis  to 
produce  this  output  and  could  easily  excavate  and  convey 
250  cu.  yd.  per  day. 

The  cost  of  excavating  and  conveying  125  cu.  yd.  per  day 
with  the  power  scraper  has  averaged  $11.00.  including  coal, 
oil.  water,  light  repairs  and  the  wages  of  the  engineer,  who 
also  acts  as  fireman.  Before  the  power  equipment  was  In- 
slalled.  the  county  was  paying  $10.00  per  day  lo  excavate  100 
cu.  yd.,  employing  four  teams  and  sli|)  sioops  and  two  extra 
laborers. 

New  Bridge  Span  for  Highways 

.■\  new  bridge  span  of  simple  construction,  designed  par- 
ticularly for  highway  needs,  has  just  \\fi-n  pl.iced  on  the  raar- 


The   Simplex    Bridge   Span. 

ket.  The  essential  features  of  the  structure  are  two  I-beam 
girders  with  shoes,  and  two  channel  arcs  shaped  in  factory 
and  shipped  to  field  ready  for  assembling.  In  assembling  no 
skilled  labor  is  required.  All  that  is  necessary  is  to  place  the 
I-beams  on  the  abutments,  raise  the  channel  arcs  with  a 
gin  pole  and  drop  the  stress  rods  into  place.  The  only  tools 
required  for  this  work  are  two  wrenches  and  a  crow  bar.  It 
is  stated  that  three  men  can  put  in  place  and  assemble  one 
of  these  structures  in  three  days.  The  bridges  are  built  in 
sizes  for  any  span  up  to  SO  ft.  For  the  latter  span,  the 
structure  is  designed  to  carry  a  load  of  25  tons.  The  span 
was  Invented  and  patented  by  Mr.  J.  W.  Lee,  an  engineer  ex- 
perienced in  highway  building  and  maintenance.  It  is  sold 
by  the  Pan-American  Road  Machinery  Co..  TiOT  Rector  Build- 
ing, Chicago,  of  which  Mr.  l.*e  is  president. 


Committee  of  Manufacturers  to  Co-operate  with  American 
Road  Builders'  Association. — Representatives  of  15  industries 
identified  with  highway  construction  held  a  meeting  at  The 
Automobile  Club  of  America  Oct.  22nd.  The  purpose  of  the 
meeting  was  to  complete  the  organization  of  an  advisory  com- 
mittee of  manufacturers  to  co-operate  with  the  American 
Road  Builders'  Association  in  holding  a  great  exposition  of 
highway  equipment  and  materials  in  connection  with  the  as- 
sociation's annual  convention,  which  will  be  held  at  the  Coli- 
seum, Chicago,  during  the  week  of  Feb.  7th  next.  The  indus- 
tries represented  at  the  forthcoming  exposition  will  include 
the  sand  and  gravel  industry;  crushed  stone:  Portland 
cement:  asphalt  and  oil;  tar;  granite  block;  paving  brick: 
slag:   road  building  machinery;   quarrying  machinery;   exca- 
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vating  machinery:  trucks;,  tractors  aud  trailers;  concrete 
mixers;  engineering  instruments  and  explosives.  It  was  de- 
veloped at  the  meeting  that  upwards  of  one  billion  dollars  is 
annually  available  for  highway  and  street  work  and  that  a 
genuine  necessity  exists  for  capacity  production  and  distribu- 
tion of  highway  materials  and  equipment.  An  executive  com- 
mittee to  represent  the  producers  and  manufacturers  was  ap- 
pointed, consisting  of  J.  E.  Pennybacker.  of  the  Asphalt  As- 
sociation; B.  H.  Wait,  of  the  Portland  Cement  Association; 
W.  T.  ChoUar,  of  the  Lakewood  Engineering  Co.;  D.  C.  Fen- 
ner,  of  the  International  Motor  Truck  Co.,  and  P.  P.  Sharpies, 
of  The  Barrett  Company.  A  Chicago  committee  was  also 
appointed,  with  S.  F.  Beatty,  of  the  Austin-Western  Road  Ma- 
chinery Co.,  as  chairman. 


Road  Grading  with  Land  Leveler 
and  Tractor 

By  J.  L.  COCIvRELL. 

The  land  leveler,  a  dirt-moving  machine  used  extensively 
in  the  Western  states,  but  comparatively  unknown  in  this 
section  of  the  country,  is  being  used  by  Mr.  W.  M.  Spencer, 
a  contractor  of  Liberty,  Mo.,  in  road  grading. 

When  the  writer  was  observing  the  operations,  they  were 
grading  a  road  through  a  country  where  the  land  was  very 
hilly  and  these  succession  of  small  hills  had  to  be  cut  down 
and  the  dirt  moved  into  the  depressions  in  order  to  bring 
the  road  to  the  required  grades.  Usually  the  dirt  had  to 
be  moved  from  100  to  300  ft.,   the  average  being  about  200 


United  States  Department  of  Agriculture  has  been  employ- 
ing oiling  methods  extensively.  Fifty-three  miles  of  construc- 
tion of  the  Columbia  River  highway  from  The  Dalles  east- 
ward lies  through  sandy  country,  in  many  places  of  a  vol- 
canic ash  as  light  as  flour.  As  fast  as  cuts  are  opened  up 
and  fills  made  in  this  light  soil  the  wind  whips  out  the  fill 
slopes  and  sand  dunes  creep  into  rock  cuts,  completely  block- 
ing the  road.  Oil  Is  the  only  agency  yet  found  to  stop  the 
trouble.  The  equipment  used  to  spray  the  crude  oil  consists 
of  two  supply  tanks,  or  drums,  in  which  the  oil  is  carried 
from  the  storage  tank  at  the  railway  siding,  and  a  tractor, 
which  draws  the  oiling  rig  and  supplies  the  steam  through  a 
hose  to  the  compressor  tank,  which  is  carried  on  a  trailer. 
The  oil  is  heated  by  the  steam  and  forced  through  a  hose  with 
a  nozzle  consisting  of  a  half-inch  pipe.  The  steam  atomizes 
the  oil  and  sends  it  in  a  fine  spray  for  100  ft.  or  more,  depend- 
ing or  whether  the  spray  is  projected  in  the  direction  of  the 
wind  or  against  it.  For  obvious  reasons,  spraying  is  usually 
carried  on  in  the  direction  of  the  wind.  Where  sufficient  oil 
is  used,  this  means  of  controlling  the  sand  dunes  is  very  effec- 
tive, and  It  is  believed  that  the  cost  w'ill  not  be  excessive, 
though  exact  figures  are  not  obtainable  at  this  time. 


Loading  and  Screening  Sand  With  Scoop 
Conveyor 

The  installation  shown  in  the  accompanying  illustration 
is  employed  at  the  sand  pit  of  Somers  &  Sons,  Wyoming. 
Pa.  The  screen  is  supported  by  a  pole  and  on  the  edge  of 
the  truck  by  a  small   block  of  wood.     The  24-ft.  scoop  con- 


Road    Grading    With    Land    Leveler. 

ft.  The  "Caterpillar"  outfit  was  moving  dirt  two  ways; 
that  is,  going  over  the  hill  and  loading  at  the  crest  and 
dumping  in  the  depression  on  the  far  side,  and  on  the  re- 
turn trip  the  dirt  was  moved  to  the  depression  on  the  op- 
posite side  of  the  hill.  This  made  one  leveler  full  of  dirt 
delivered  for  each  turn  made,  and  the  total  travel  for  each 
load  of  dirt  400  ft.  The  dirt  moved  per  load  was  estimated 
at  4  yd.,  and  the  time  per  load  was  8  minutes,  including 
turns.  This  figures  %  yd.  per  minute  or  300  yd.  per  10-hour 
day. 

Two  men  are  all  that  are  necessary  to  operate  this  outfit 
It  loads  in  ordinary  clay  without  plowing  and  the  dirt  is 
placed  where  needed  and  may  be  spread  out  thin  and  evenly 
or  all  dumped  within  5  or  6  ft.  of  travel. 

The  operator  on  the  leveler  can  place  the  whole  weight 
of  the  machine,  which  is  about  5,000  lb.,  on  the  cutting  blade 
The  leveler  is  equipped  with  a  power  lift  which  may  be  con- 
trolled in  such  a  way  that  the  dirt  can  be  placed  as  desired 
by  the  operator.  Part  of  the  dirt  may  be  released  and  then 
the  blade  dropped  again  and  the  balance  of  the  dirt  released 
at  another  point. 

This  work  wag  being  done  with  a  10-ton  '('aterpillar"  trac- 
tor and  land  leveler.  The  Holt  Manufacturing  Co.,  Peoria, 
111.,  also  builds  a  land  leveler  of  suitable  size  for  the  5-ton 
"Caterpillar." 


Loading   and    Screening    Arrangement   at   Wyoming,    Pa.,    Sand    Pit. 

veyor  is  placed  so  that  the  material,  when  discharged,  would 
fall  near  the  top  of  the  screen.  The  screen  being  set  at 
proper  angle  the  large  lumps  rolled  off  out  of  the  truck  while 
the  fines  fell  through.  With  this  arrangement  it  is  stated 
that  5  tons  of  sand  can  be  loaded  and  screened  in  7  minutes. 


Personals 

Forest  Lake,  Sanford,  Fla.,  li.is  been  appointed  member  of  the 
Slatj  iioail  Department  of  Florida. 

A.  M.  Green,  al  present  county  surveyor  of  Modoc  County,  Cal- 
ifornia, has  been  appointed  county  engineer. 

J.  B.  Crockett  has  resigned  as  county  engineer  of  Collins 
County.  Texas,  and  will  engage  in  contracting.  He  is  succeeded 
by  E.  P.  Asbury. 

C.  C.  Boyer  of  Bishop,  Cal.,  formerly  connected  with  the  Cal- 
ifornia department  of  highways,  has  been  made  district  engineer 
of  the  Nevada  highway  department  with  headquarters  at  Las 
Vegas.  He  succeeds  C.  E.  Benson,  who  resigned  some  time  ago 
to  enter  arother  line  of  business. 


Trade  Publications 


Control  of  Shifting  Sand  on  Roads  by  Oiling. — Shifting  sand 
dunes  which  cover  up  a  highway  soon  after  it  is  com- 
pleted have  formed  a  serious  obstacle  to  improved  road  build- 
ing in  some  parts  of  the  country,  particularly  in  the  North- 
west.   To  remedy  the  evil,  the  Bureau  of  Public  Roads  of  the 


The  following  trade  publications  of  interest  to  engineers  and 
contractors  have  been  Issued  recently: 

Tarvia. — The  Barrett  Co.,  New  York  Clt.v.  4S  page  booklet 
describing  the  various  uses  of  tarvia  in  road  work. 

Snow  Removal  Equipment. — Baker  Manufacturing  Co.,  Spring- 
field. III.  12  page  catalog  of  snow  moving  equipment.  Including 
auto  truck  and  horse  drawn  snow  plows. 

Tractors. — Holt  Manufacturing  Co.,  Peoria,  111.  Bulletin  regard- 
ing application  of  "Caterpillar"  tractors  to  transportation  purposes 
for  various  industries.  Contains  specific  cost  data  and  operating 
information. 

Vitrified  Clay  Pipe  Culverts. — Clay  Products  As.sociation.  133  W. 
Wasliirirton  St..  Chicago,  III.  22  page  booklet  containing  standard 
specllkations  and  working  drawings,  tables  of  quantities,  ca- 
pacities, strengths,  etc. 

Road  Building  Equipment. — Tjakewood  Engineering  Co.,  Cleve- 
land, O.  32  page  l)ooklet  describing  the  concrete  roads  building 
plant  featured  by  this  company.  Contains  descriptions  of  the 
various  units  making  tip  this  plant  and  their  use. 
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Two  Kinds  of  Logic 

Ninety  years  ago  Sir  John  llerschel,  a  celebrated  astron- 
ompr,  wrote  a  little  book  entitled,  "The  Study  of  Natural 
Philosophy."  It  was  this  book  that  not  only  suggested  to 
John  Stuart  Mill  the  idea  of  formulating  his  "canons  of  In- 
duction" but  furnished  him  with  all  that  is  novel  in  his  treat- 
ment of  the  subject  of  induction.  Were  it  not  for  one  para- 
laph  in  his  Logic,  Mill  might  he  charged  with  having  stolen 
lis  entire  inductive  logic  from  Herschel.  Speaking  of 
lierschel's  book  Mill  says: 

Our    third    example   sh.Tll    be    taken    from    Sir   John    Herschcl's 

ni.ioourse  on  tho  Study  of  Natur.il  Philosophy,  a  work  replete  with 

b.-ipplly     selected     exemplifications     of     inductive    processes    from 

imo.^t  every  department  of  physical  science,  and   in  which  alone, 

I   .-ill  books  which   I  have   met  with,   the  four  methods  of   induc- 

■n  are  distinctly  recognized,  though  not  so  clearly  characterized 

nd   defined,    nor    their   correlation    so    freely    siiown,    as    has   ap- 

1"  ared  to  me  desirable. 

Thus  Mill  gives  scant  credit  to  the  man  to  whom  he  really 
owes  nearly  all  that  Is  of  value  in  his  discussion  of  inductive 
logic. 

Herschel  speaks  of  logic  as  being  of  two  kinds:  (1)  Verbal 
logic  and  (2)  Rational  logic.  The  former  is  the  Aristotolean 
logic  or  the  "logic  of  the  schools."    The  latter  Is: 

that  hlKher  kind  of  logic,  which  teaches  us  to  use  our  reason  in 
the  most  advantageous  manner  for  the  discovery  of  truth,  which 
lioints  out  the  criterions  by  which  we  may  be  sure  we  have  at- 
';iined  It,  and  which,  by  detecting  the  sources  of  error,  and 
xposing  the  haunts  where  fallacies  are  apt  to  lurk,  at  once 
warns  us  cf  their  danger,  and  shows  us  how  to  avoid  them. 
Thii  greater  logic  may  be  termed  rational,  while,  to  that  inferior 
department  which  is  conversant  with  words  alone,  th.-  epithet 
verbal    may.    for   distinction    be    applied. 

Verbal  logic  was  introduced  by  Aristotle,  himself  a  gram- 
marian before  he  became  "the  father  of  logic."  Herschel 
properly  designates  it  as  an  "inferior  department"  of  logic. 
Had  Herschel  called  his  book  "The  Principles  of  Inductive 
Logic,"  or  "A  Treatise  on  Rational  Logic,"  or  "Experimental 
Lo^ic,"   or   any   other   name    in   which    the    word    logic    was 


given  prominence,  there  is  little  doubt  that  to  Herschel  and 
not  to  Mill  would  have  been  assigned  the  credit  of  having 
been  the  first  to  depart  from  the  traditions  of  "the  schoolmen" 
in  producing  a  book  on  the  science  of  reasoning.  But  so  great 
is  the  inertia  of  an  established  belief  that  there  is  scant 
hope  now  that  Horschel's  book  will  be  generally  elevated  to 
the  eminence  that  it  deserves.  The  book  has  long  been 
out  of  print,  whereas  Mill's  inferior  treatise  is  still  to  be  had 
in   up-to-date   apparel. 

The  difference  between  a  scientific  training  and  a  linguis- 
tic training  is  well  illustrated  in  the  works  of  these  two  men. 
Herschel  clothes  his  ideas  in  clear  language,  made  still  more 
lucid  by  the  frequent  use  of  illustrative  examples.  Mill  de- 
lights in  Latinic  words,  the  more  technical  the  belter,  the 
meaning  of  which  he  seldom  takes  the  pains  to  define.  Al- 
though preeminently  a  verbalist.  Mill  seems  to  scorn  the  task 
of  defining  the  words  he  uses;  or,  having  defined  them,  is 
careless  about  adhering  to  the  definitions.  Thus  he  speaks 
of  "law"  as  being  "a  uniformity  of  nature,"  only  to  say  later 
on  that  "laws"  may  be  counteracted — in  other  words,  may 
cease  to  be  a  uniformity.     We  quote: 

For    there    is    probably    no    one    even    of    the    best    established 
laws  of  causation  which  Is  not  sometimes  counteracted. 

A  natural  law  Is  never  counteracted,  but  a  force  (or  cause) 
may  be.  Mill  repeatedly  confuses  "law"  with  "force" — a  thing 
that  Herschel  never  does.  The  reason  tor  Herschel's  care- 
fulness in  the  use  of  words  is  probably  to  be  found  in  his 
training  as  an  astronomer  and  chemist.  The  man  who  be- 
comes habituated  to  use  instruments  and  reagents  with  pre- 
cision usually  needs  but  little  practice  In  words  before  h.e 
comes  to  use  them  also  with  precision.  But  the  man  who 
has  never  been  accustomed  to  physical  exactitude  is  usually 
as  careless  in  his  language  as  he  is  in  his  observations  and 
his  actions.  There  is,  however,  grave  danger  that  the  scien- 
tific man  will  not  see  that  language  is  itself  an  instrument,, 
one  without  which  complex  thinking  is  almost  impossible. 
Hence  it  is  a  mistake  to  belittle  the  Aristotolean  logic  even 
though  it  be  "inferior"  to  Baconian  logic.  Nor  did  Hersciel 
belittle  verbal  logic. 
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Illustrative  of  the  influence  of  an  excessive  training  in 
linguistics  is  Mill's  evident  belief  that  he  has  converted 
Herschel's  "rules  for  the  discovery  of  truth"  into  "canons 
of  inductive  proof."  Looking  behind  the  words  to  the  acts 
that  they  are  intended  to  explain,  there  is  not  a  particle  of 
difference  between  one  of  Mill's  "canons"  and  one  of  Her- 
schel's "rules."  But. to  a  language  loving  mind,  like  that  of  a 
Mill  or  a  Bain,  if  the  words  are  sufficiently  changed  the  acts 
seem  also  to  be  changed.     So  Bain  says: 

It  was  the  distinction  of  Jlr.  Mill's  handling  of  Logic  to  draw 
a  clear  and  broad  lino  between  the  Art  and  Science  of  Proof  and 
the  Art  of  Discovery.  The  main  business  of  Ijogic,  accordinfr  to 
him.  i.s  the  provins  of  rropositlons:  only  in  an  incidental  way 
does  it  aid   in  supcresting  them. 

To  quote  Mill  himself: 

Logic  dees  not  undertake  to  And  evidence,  but  to  determine 
"whcthr-r  it  has  lioen  found.  TjOffic  neither  observes,  nor  invents. 
nor  discovers,  but  judges. 

It  is  scarcely  to  be  wondered  that  so  narrow  a  view  as  to 
the  province  of  logic  has  all  but  killed  it  as  a  special  science, 
Herschel's  treatment  of  logic  is,  on  the  other  hand,  inspiring. 
The  pity  is  that  he  did  not  give  to  his  book  a  title  that  would 
have  been  a  challenge  to  the  entire  school  of  verbalistic 
logicians.  What  a  rattling  in  scholastic  tombs  there  would 
have  been  had  Herschel  called  his  book  Rational  Logic  or  the 
Science  of  Discoverv. 


What  Do  You  Spend  for  Technical 
Advancement? 

Two  book  publishers  produce  nearly  all  (probably  90  per 
cent)  of  the  technical  books  sold  in  this  country.  One  of 
these  two  publishers  is  the  owner  of  11  technical  periodicals. 
From  a  recent  statement  by  one  of  the  managers  of  that 
book  company  it  appears  that  four  books  are  sold  annually 
for  every  subscriber  to  the  eleven  periodicals.  This  does  not 
mean,  either  that  the  subscribers  buy  only  from  the  book 
publisher,  or  that  the  book  publisher  sells  books  only  to 
those  subscribers.  It  seems  probable,  therefore,  that  the 
average  technical  man  buys  fewer  than  four  books  annually 
— probably  not  more  than  two  or  three.  This  leads  to  the 
conclusion  that  the  average  technical  man  spends  not  more 
than   $10  a  year  for  technical  books. 

At  first  sight  this  seems  like  a  considerable  sum  to  in- 
vest annually  in  books  of  an  educational  nature;  but  is  it? 
Is  three  cents  a  day  an  adequate  outlay  for  technical  books? 
It  is  true  that  another  five  cents  daily  may  be  the  average 
expenditure  for  technical  society  membership  and  for  sub- 
scription to  technical  periodicals.  But  even  if  the  average 
total  expenditure  for  technical  self-culture  is  10  ct.  daily,  is 
it  adequate?  Doubtless  the  average  daily  expenditure  of 
the  same  men  for  tobacco  is  twice  10  ct.  Doubtless  the 
average  daily  income  of  these  men  exceeds  1,000  ct.  Is  the 
expenditure  of  1  per  cent  of  one's  daily  income  for  technical 
education   and   co-operative   effort  an   adequate   expenditure? 


Hoover    Endorses    the    Federated 
American  Engineering  Societies 

Herbert  C.  Hoover.  President  of  the  American  Institute 
of  Mining  and  Metallurgical  Engineers,  has  recently  made 
the  following  statement  about  the  Federated  American  En- 
gineering  Societies: 

Tho  time  has  arrived  in  our  national  development  when 
•we  must  have  a  definite  national  program  in  the  develop- 
ment of  our  great  engineering  problems,  all  of  which  cry  for 
some  broad-visioned  national  guidance.  We  must  create  a 
national  engineering  sense  of  provision  for  the  nation  as 
a  whole.  If  we  are  to  develop  this  national  sense  of  engineering 
and  its  relations  to  our  great  human  problems,  it  must  re- 
ceive the  advocacy  of  such  institutions  as  this.  The  Feder- 
ated American  Engineering  Societies,  composed  of  the  va- 
rious engineering  societies,  represent  the  engineers  of  the 
United  States. 

It  is  our  duty  as  citizens  to  give  voice  to  those  critical 
matters  of  national  policy  which  our  daily  contact  with  this, 
the  fundamentally  constructive  profession,  illuminates  to  us. 
Just  as  our  medical  associations  voice  the  necessity  of  safe- 
guards to  national  health;  as  the  bar  associations  offer  safe- 
guards to  our  judiciary,  so  the  engineers  should  exert  them- 
selves in  our  national  engineering  policies.     We  have  none; 


but  we  need  some,  or  the  next  generation  will  face  a  lower 
instead  of  a  higher  standard  of  living  than  ours. 

Individual  initiative  is  insufficient  because  the  problems 
involve  political,  financial,  interstate  matters  beyond  indi- 
vidual ability.  The  problems  involved  are  beyond  indi- 
vidual initiative  alone.  We  must  have  a  national  conception 
and  national  guidance.  Co-operation  by  united  effort  instead 
of  parrallel  effort  not  only  promises  greater  good  to  the  pro- 
fession but  seems  to  be  the  unanimous  will  of  the  engineer- 
ing profession  of  the  country  as  evidenced  by  the  Juno  con- 
vention in  Washington  and  the  subsequent  action  of  the  en- 
gineering societies   throughout  the   country. 

The  Federated  American  Engineering  Societies  is  of  such 
I)ortent  that  it  seems  to  me  real  cooperation  can  be  accom- 
plished in  full  measure  only  by  membership  in  it  and  that 
only  by  such  combined  nction  can  we  secure  the  measure  of 
public  service  we  all  desire. 

The  object  of  this  organization  as  stated  in  the  Constitu- 
tion is  to  further  the  public  welfare  wherever  technical  knowl- 
edge and  engineering  experience  are  involved,  and  to  con- 
sider and  act  upon  matters  of  common  concern  to  the  engineer- 
ing and  allied  technical   professions. 

Here  is  the  opportunity  for  the  engineering  profession  to 
show  its  solidarity  and  accept  this  opportunity  of  perform- 
ing Its  duty  to  the  nation  which  rests  upon  the  profession  as 
a  whole  and  cannot  be  performed  by  any  component  part  in 
an  individualistic  effort. 


Advantages  of  Meterage. — An  interesting  little  note  set- 
ting fortli  tTie  advantages  of  metering  water  services  ap- 
pears in  the  1919  report  of  the  Water  Department  of 
Charleston,  S.  C.     We  quote  as  follows: 

Too  much  importance  cannot  be  given  to  the  matter  of 
metering  the  water  to  customers.  In  first  place,  in  a  mu- 
nicipally owned  plant,  in  which  all  of  the  citizens  are  in- 
terested, it  makes  evej'yone  pay  for  the  water  used  by  them, 
and  therefore,  throws  no  burden  on  any  one.  In  the  next 
place,  it  is  gradually  making  for  better  plumbing  and  more 
attention  being  given  to  the  water  supply  by  each  one  of 
our  customers.  Metering  has  meant  the  saving  of  a  water 
famine  in  our  city.  It  has  converted  an  unprofitable  run- 
down plant  into  a  profitable,  gradually  improved  efficient 
one,  with  no  hardship  on  any  one  who  uses,  but  does  not 
waste  the  water.  It  would  be  utterly  impossible  for  the 
Commission,  with  the  present  perfectly  adequate  water  sup- 
ply to  the  needs  and  uses  of  the  town  metered,  to  supply 
enough  water  to   the  city  were   it  not   for  the  meters. 

According  to  the  report,  on  Dec.  31.  1919,  the  water  serv- 
ices of  Charleston  were  92.2  per  cent  metered,  and  it  was 
hoped  during  the  coming  year  to  meter  the  649  taps  remain- 
ing on  the  flat  rate.  J.  E.  Gibson  is  Manager  and  Engineer 
of  the  Water  Department. 


Peat  Blocks  for  Fuel  in  Baltic  States. — So  serious  is  the 
fuel  situation  in  the  Baltic  States  that  the  Government  of 
Latvia  is  considering  the  issuing  of  wood  and  peat  cards  in 
much  the  same  manner  as  the  other  governments  of  Europe 
if^sued.  durin.g  the  war,  bread,  sugar  and  milk  cards.  As  a 
lesult  of  this  threatened  fuel  shortage  the  I>atvian  Govern- 
ment has  turned  its  attention  to  the  harvesting  of  the  vast 
peat  deposits  which  are  to  be  found  about  Riga,  in  the  coun- 
try around  Kovno,  and  in  other  sections.  Already  the  peat 
market  in  Riga  is  one  of  the  interesting  spots  in  the  city, 
while  the  gathering  and  preparing  of  it  is  furnishing  employ- 
ment  for  scores  of  men  and  women. 

In  this  attempt  to  educate  the  people  in  the  use  of  peat, 
the  various  stations  of  the  American  Red  Cross  are  setting 
an  example  by  using  it  for  cooking  purposes.  At  the  same 
time  Red  Cross  officers  are  conducting  experiments  with  a 
combination  of  peat  and  other  materials  in  an  endeavor  to 
find  a  fuel  which  may  be  used  in  the  manufacturing  plants 
about  Riga  and  thereby  reduce  the  drain  on  the  wood  supply 
of  the  country. 


Construction  to  Start  on  Illinois  Waterway. — The  Illinois 
ncpartnient  of  Public  Works  has  awarded  the  contract  for 
the  first  of  the  six  locks  for  the  new  Illinois  project,  which 
will  open  G?,  miles  of  waterway  between  the  Illinois  River  at 
the  Drainage  Canal  of  the  Sanitary  District  of  Chicago.  The 
lock  will  be  built  at  Marseilles,  and  the  contract  price  is 
?l,373.n.').     Bids  for  the  second  lock  will  be  openeu  Nov.  23. 
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An  Economic  Electrical  Pumping 
Plant  at  Delphi,  Indiana 

By  G.  C.  BLALOCK, 
Asiit.    I'ruf.   of   Electrical   Enclneering.    r*urdue   University. 

Prominent  among  the  many  municipalities  In  the  State  of 
Indiana  which  have  recently  elected  to  change  their  pump- 
ing stations  from  steam  to  automatic  electric  operation  is 
the  city  of  Delphi.  This  change  was  effected  in  July,  1919, 
without  interruption  to  service,  and  successful  operation 
has  proceeded  since  then  at  a  very  marked  reduction  in 
operating   expense. 

The  equipment,  furnished  by  the  Mill  Pump  Company  of 
Anderson.  Ind..  and  installed  under  the  supervision  of 
'harles    Brossnian    of    Indianapolis,    consists    of    two    -tin.. 

vo-stage.  centrifugal  service  pumps,  driven  by  30  hp.  squir- 
f  1  cage  Induction  motors,  and  a  G-in.  six-stage  centrifugal 
::re  pump,  arranged  for  drive  by  75  hp.  motor  or  by  an 
.lutomobile-type  gasoline  engine  of  corresponding  capacity, 
(he  motor  and  engine  being  mounted  for  driving  through 
clutches  from  opposite  ends  of  the  same  shaft.  The  service 
pumps  are  rated  at  400  gals,  per  min.  each  against  a  head 
of  140  ft.,  while  the  Bre  pump  has  a  capacity  of  800  gals, 
per  min.   against   a   head   of  231   ft. 

The  service  pumps  are  used  alternately,  the  capacity  of 
<ine  unit  being  sufficient  to  supply  the  normal  demand.  This 
'nit  is  automatically  brought  into  operation  when  the  pres- 
-tire  drops  to  50  lbs.  and  is  shut  down  at  GO  lbs. 

The  water  supply  flows  through  a  10-in.  pipe  by  gravity 
.rom  springs  located  three  miles  away  and  empties  into  an 
underground  reservoir  at  the  station.  The  discharge  goes 
directly  from  the  pumps  into  the  mains  and  into  an  elevated 
storage  tank,  which  may  be  cut  off  in  case  of  fire  and  the 
pressure  raised  by  bringing  the  Gin.  unit  into  operation. 

Power  for  driving  the  motor  is  secured  from  a  transmis- 
•'•n  line  which  passes  through  the  town  and  is  delivered  at 
.\200  volts.  25  cycles.  3-phase,  and  stepped  down  at  the 
station  to  220  volts. 

Pump  Tests. — The  matter  of  testing  the  pumps  presented 
some  difficulty  because  of  the  lack  of  suitable  means  for 
measuring  the  output.  Xo  means  was  available  for  shut- 
ting off  the  flow  of  water  to  the  mains  while  pumping  to 
the  elevated  tank,  nor  was  it  found  possible  to  cut  off 
entirely  the  flow  of  water  from  the  springs  into  the  intake 
reservoir.  So  it  was  necessary  to  devise  an  indirect  method 
for  making  the  test.  The  method  adopted,  while  admittedly 
subject  to  error,  permitted  determinations  which  give  at 
least  a  general  idea  of  the  station  duty  and  efficiency.  It 
Is  to  be  recommended  in  all  cases  of  electric  operation  that 
a  meter  be  provided  on  the  discharge  side  of  the  station, 
to  be  used  in  conjunction  with  the  electric  meters  commonly 
provided  on  the  motor  intake,  for  checking  station  duty 
and  efficiency  at  frequent  intervals. 

The  motors  were  first  disconnected  from  the  pumps  and 
given  lockedrotor  and  no-load  tests.  The  necessary  resist- 
ance was  inserted  in  the  main  circuit  back  of  the  switch- 
board by  means  of  water  rheostats  constructed  from  oil 
barrels,  with  old  boiler  tubing  for  electrodes.  The  resist- 
ance of  the  windings  was  measured  by  use  of  the  storage 
batteries  provided  for  starling  the  gasoline  engine.  With 
the  data  thus  obtained  circle  diagrams  were  plotted  and 
performance  curves  of  the  motors  determined  In  the  usual 
manner.  These  curves  showed  the  motor  performance  to  be 
up  to  common  requirements. 

For  determining  differences  in  water  level  in  the  elevated 
:ank  a  float  was  arranged,  with  line  extending  over  a  pulley 
at  the  top  of  the  tank,  and  thence  to  a  scale  near  the  ground. 
The  differences  in  elevation  could  thus  be  read  to  fractions 
■  if  an  inch  and  this  method  therefore  provided  a  much 
more  accurate  measure  of  water  entering  or  leaving  the 
■ank  during  a  given  period  than  could  have  been  obtained 
y  depending  upon  pressure  gauge  readings,  since  the 
gauge  did  not  read  nearer  than  2  lbs.  per  sq.  in.,  corre- 
sponding to  a  head  of  about  4.5  ft.  A  calibration  curve  be- 
tween scale  and  pressure  gauge  readings  was  plotted  for 
assistance  in  obtaining  accurate  readings  of  total  head  when 
the  pump  was  in  operation. 

For  the  24-hr.  period  during  which  the  test  was  conducted 
scale  and  pressure  gauge  readings  were  taken  at  intervals 
varying  from  5  mins..  during  the  periods  of  greatest  de- 
mand to  30  mins..  during  the  period  from  midnight  to  early 
morning.      Pump    operation    was    limited    to    comparatively 


short  intervals  and  during  these  periods  of  operation  read- 
ings were  also  taken  of  voltage,  current,  power  input,  speed, 
and  vacuum  at  5  min.  intervals.  .\  demand  curve  for  the 
24-hr.  period  was  plotted  and  by  assuming  the  demand 
during  a  given  interval  of  pump  operation  to  remain  con- 
stant at  the  average  value  found  for  the  preceding  interval 
of  shut  down,  It  was  possible  to  calculate  the  discharge. 
That  is,  assuming  an  average  outflow  from  the  pump  to  the 
mains  as  determined  from  the  demand  curve,  the  excess  of 
pump  discharge  over  consumption  entered  the  standpipe: 
and  the  pump  discharge  was  equal  to  the  sum  of  the  quan- 
tity consumed  and  the  quantity  entering  the  standpipe. 
Thun,  since  the  total  head  against  which  the  pump  operated, 
as  well  as  the  power  input,  was  known,  the  duty  and  effi- 
ciency could  be  readily  calculated. 

Test  Results. — \x\  average  of  12  runs  indicated  that  the 
motors  were  operating  at  15  to  20  per  cent  less  than  their 
full  load  rating,  which,  however,  did  not  materially  reduce 
their  efficiency  as  indicated  by  the  circle  diagram.  This 
characteristic  Is  more  advantageous  than  otherwise  since 
it  enables  the  pump  to  discharge  at  a  higher  rate  in  case 
of  abnormal  demand  without  endangering  the  motor. 

The  over-all  plant  efficiency  proved  to  be  slightly  less 
than  40  per  cent,  which  Is  a  fair  figure  for  a  plant  of  this 
size.  This  results  In  a  pumping  duty  of  1.25  kw.-hrs.  per 
1,000  gals,  or  O.Sfi  kw.-hrs.  per  1.000  gals,  per  100  ft.  head, 
which  is  better  than  the  average  duty  for  small  town  plants 
over  the  state.  (See  Bui.  No.  4,  Engineering  Experiment 
Station,  Purdue  University.  Electric  Driven  Waterworks  in 
Indiana.) 

The  average  demand  for  the  24-hr.  period  was  found  to  be 
73  gals,  per  min.,  corresponding  to  a  total  consumption  for 
the  day  of  105.000  gals.,  while  estimates  based  on  the  sta- 
tion chart  show  that  for  a  period  of  13  days  preceding  the 
test  period  the  average  water  pumped  per  day  was  94.500 
gals.,  a   per  capita  consumption  of  43  gals. 

Electric  Energy  Consumption. — Records  of  meter  readings 
for  the  first  year  of  operation  arc  given  below.  The  periods 
between  meter  readings  do  not  correspond  exactly  to  the 
time  shown,  but  serve  to  give  a  general  idea  of  the  distri- 
bution through  the  twelve-month  period. 


1919 


Month.  Kilowatt-hours. 

Julv     1.C80 

AURiist     2,124 

September    2,424 

October    2,364 

November    1,944 

December    2,028 


1920 


Month.  Kilowatt-hours. 

.Tanuar>'   2,976 

February     2.076 

March  2,724 

April     2.SS0 

May     2.568 

June    2,364 


Total  energy  consumed  during  the  year  =  29,652  kilowatt- 
hours. 

.'\verage  anergy  consumption  per  month  =  2.471  kilowatt- 
ho\irs. 

The  above  records  indicate  either  that  the  amount  of 
water  pumped  during  the  test  period  was  abnormally  high 
or  that  the  plant  is  operating  at  even  better  efficiency  than 
shown  by  the  test  figures.  .■\n  average  of  2,471  kilowatt- 
hours  per  month,  at  the  test  figure  of  1.25  kilowatt-hours 
per  1.000  gals.,  would  indicate  an  average  daily  pumpage  of 
about  G.T.noo  gals,,  or  30  gals,  per  capita. 

Operating   Costs. — Comparison    of   operating   costs   for   the 

last   year  of  steam   operation   and   the   first  year  of  electric 

operation    show    a    very   marked    difference    in    favor   of   the 

electrical  equipment.     From  .Tuly,  1918,  to  July.  1919.  under 

steam  operation,  expenses  were  as  follows: 

Liibor    $1,74S.96 

Fuel     1,899.78 

Supplies    196.15 

Maintenance     57.41 


Total    $3,899.30 

From  July.    1!)19.   to  July.   1920.   with   electric  operation,   the  ex- 
penses were; 

Labo.-    $       3.00 

ICIectriclty    666.86 

Gasoline    107.06 

Supplies    107.40 

Maintenance     .51. SI 


Tot.ll     $    9.16.13 

Thus  electric  operation  is  shown  to  result  in  a  saving  of 
76  per  cent  in  total  operating  expense,  a  result  little  short 
of  startling.  And  if  we  consider  cost  of  steam  operation 
during  the  calendar  year  of  1918,  the  result  is  even  more 
pronounced,  since  the  operating  expenses  for  this  year 
mounted  to  a  total  of  $4,821.  It  must  be  kept  in  inind,  of 
course,  that  charges  for  electric  energy  have  not  kept  pace 
with  the  rising  costs  of  fuel  and  labor  and  that  when  a 
stable   price   level   Is   again   reached    the   difference   between 
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operating  costs  by  steam  and  electricity  will  not  be  so 
pronounced  as  indicated  by  the  figures  here  given.  But  it 
seems  not  too  much  to  expect  that  electrical  equipment, 
intelligently  selected  and  properly  installed,  may  be  de- 
pended upon  at  all  times  to  result  in  a  saving  of  23  per 
cent  to  50  per  cent  in  operating  expense  of  pumping  sta- 
tions serving  a  population  less  than  10,000.  For  larger 
populations  it  is  hardly  safe  to  draw  general  conclusions  at 
the  present   time. 


Some  Points  Learned  in  Operating 
the  Columbus  Garbage  Dis- 
posal Plant* 

By  WALTER  D.  BEE, 
Superintei.dent,  Pivision  of  Garbage  Disposal.  Columbus,  Ohio. 
The  garbage  at  the  Columbus  plant  is  first  cooked  with 
live  steam,  then  pressed  through  continuous  roller  presses. 
Tank  liquor  from  the  presses  goes  to  the  grease  separating 
tanks  and  from  these  to  storage.  The  tank  liquor  is  drawn 
from  storage  as  needed  and  passed  through  vacuum  evapora- 
tors. Solids  from  the  roller  presses  go  through  the  first 
dryer,  and  then  to  the  percolator  tor  final  de-greasing  with 
gasoline.  After  percolating,  the  tankage  is  mixed  with  all 
the  stick  liquor  it  will  hold,  and  again  dried,  the  final  opera- 
tion being  sizing  and  grinding. 

Drying  the  Tankage. — The  first  point  to  be  covered  is  the 
manner  of  drying  the  tankage  so  as  to  produce  a  merchant- 
able article.  At  the  Columbus  plant  the  tankage  is  dried 
twice.  As  it  comes  from  the  presses  the  tankage  contains 
from  65  per  cent  to  75  p:>r  cent  of  moisture.  This  moisture 
content  is  reduced  in  the  first  drying  to  about  10  per  cent 
or  12  per  cent,  or  dry  enough  for  the  material  to  be  "wetted" 
with   gasoline. 

After  final  de-greasing  with  gasoline  as  the  solvent,  the 
tankage  is  passed  over  a  %-in.  mesh  screen,  all  material  too 
large  to  go  through  the  openings  being  rejected  as  of  no 
further  value.  That  which  goes  through  the  screen  is  then 
conveyed  to  the  mixer  where  enough  stick  liquor  is  added 
to  make  the  mixture  so  thin  that  it  will  "run"  rather  than 
"pile  up."  This  makes  a  pretty  wet  product  to  dry  in  one 
operation,  but  we  do  it  in  a  direct  heat  dryer,  and  the  tank- 
age comes  out  as  a  hard  granular  substance  with  an  average 
of  about  3  per  cent  moisture. 

It  has  been  our  experience  that  the  mixing  is  the  particular 
place  where  both  the  quality  and  the  weight  of  the  finished 
tankage  may  be  most  easily  influenced.  The  more  stick  that 
can  be  added,  the  better  and  heavier  will  be  the  resulting 
tankage.  The  average  annual  analysis  of  Columbus  tank- 
ake  runs  about  3%  per  cent  ammonia,  1  per  cent  potash,  and 
7%  bone  phosphate,  and  we  receive  very  few  dead  animals 
to  help  boost  the  ammonia. 

Since  learning  the  importance  of  the  stick  in  the  finished 
product,  we  have  been  able  to  command  a  better  market 
at  a  much  higher  price  than  is  obtained  for  other  tankages 
which  have  not  been  so  carefully  manufactured.  In  fact,  we 
are  at  present  getting  almost  as  much  per  unit  as  is  being 
paid  for  high-grade  animal  tankage. 

Solvents  and  Their  Recovery. — The  second  point  to  be  dis- 
cussed is  that  of  solvent."*  and  their  recovery.  Gasoline  has 
always  been  used  at  the  Columbus  plant,  and  up  to  the  time 
this  country  entered  the  war,  there  was  no  particular 
difficulty  in  securing  the  grade  desired.  During  the  war, 
however,  we  had  to  take  what  we  could  get  and  be  glad  we 
got  it.  The  result  being  that  there  was  considerable  loss 
of  solvent  due  to  high  boiling  points. 

La.st  year  and  this,  we  have  been  able  to  get  a  good  grade 
of  gasoline  by  carefully  specifying  what  we  wanted  and  then 
distilling  a  sample  from  the  car,  to  see  if  it  was  up  to  specifi- 
cations. Several  cars  have,  during  the  last  10  years,  been 
rejected  and  turned  back  to  the  refiners  because  of  high  end 
points.  As  our  power  plant  operates  at  115-lb.  steam  pres- 
sure without  superheat,  we  are  limited  in  the  temperature 
■we  can  obtain  in  the  percolator,  when  "steaming  out." 

We  spev-Ify  a  .straight-run  gasoline  which  will  distill  off 
at  least  95%  at  300'  F.,  and  then  watch  the  car  sample  to  see 


that  the  distillate  comes  off  reasonably  uniform.  Ordinary 
motor  car  gasoline  does  not  distill  readily  with  steam,  and 
in  addition  is  not  nearly  so  good  a  grease  solvent  as  the  "high 
test"  variety.  Our  loss  of  solvent  averages  a  little  more  than 
one  gallon  per  ton  of  garbage  treated,  and  has  varied  con- 
siderably from  year  to  year,  due  to  condition  of  plant  and 
grade  of  gasoline  used. 

Quantity  and  Quality  of  Garbage. — As  a  last  point  for  dis- 
cussion, I  believe  a  short  review  of  general  garbage  conditions 
(luring  the  last  ten  years  in  Columbus,  will  be  of  interest  and 
show  to  what  extent  the  people  responded  to  the  appeal  to 
conserve  food  during  the  war. 

Up  to.  and  including  1916,  the  City  collected  garbage  once 
a  week  during  cool  weather,  and  twice  a  week  through  July, 
August,  and  September.  Beginning  with  the  year  1911,  the 
garbage  increased  from  190  lbs.  per  capita,  to  218  lbs.  in 
1915.  In  1916,  the  last  year  of  twicea-week  summer  collec- 
tions, the  decrease  started  with  203  lbs.  per  capita.  Since 
l!tl6,  collections  have  been  on  a  w-eekly  schedule  throughout 
the  year,  and  the  slump  continued  to  1918  with  a  per  capita 
of  138  lbs.  Last  year  showed  an  increase  to  157  lbs.,  and 
this  year  promises  to  add  a  further  substantial  increase. 

That  the  quality  of  garbage  is  best  indicated  by  its  grease 
content,  is  shown  by  the  fact  that  we  have  been  able  to  hold 
the  tankage  production  almost  uniformly  at  a  bit  more  than 
10%  of  the  green  garbage  weight.  We  feel  that  the  quantity 
of  tankage  that  can  be  produced  from  a  ton  of  garbage  de- 
pends more  upon  the  care  and  completeness  of  manufacture 
than  on  the  richness  of  the  garbage. 

Taking  this  fact  as  a  basis,  I  do  not  believe  that  the  quality 
of  the  garbage  varied  much  from  year  to  year,  until  1916, 
when  wages  had  advanced  considerably,  but  commodity  prices 
had  not,  as  yet,  gone  up  in  proportion.  Previous  to  1916, 
grease  recoveries  were  fairly  uniform  at  about  2*^%.  In  1916 
more  than  3%  of  grease  was  obtained.  Since  then,  grease 
recoveries  have  decreased  until  last  year  less  than  2%  was 
produced.  So  far  this  year  the  quantity  of  grease  secured  in- 
dicates that  the  low  point  was  reached  in  1919,  and  with  a 
further  decline  in  the  price  of  food,  the  grease  content  or 
richness  of  the  garbage  should  slowly  increase. 


Operation  of  Fitchburg,  Mass.,  Sewage 
Disposal  Plant  in  1919 

The  total  cost  of  operation  and  maintenance  for  the  year 
1919  of  the  Fitchburg,  Mass.,  sewage  disposal  plant  was  $9.56 
per  million  gallons,  according  to  the  annual  report  of  the  De- 
partment of  Public  Works.  The  following  data  from  this 
report   are   of  interest. 

During  the  year  the  grit  chamber  removed  223.9  cu.  yd. 
of  screenings.  The  Imhoff  tanks  treated  an  average  of  3,351,- 
380  gal.  per  day,  with  a  computed  period  of  detention  of  6.0 
hours  average,  3.8  hours  minimum,  and  20  hours  maximum. 
The  annual  average  removal  of  settleable  solids  was  98.04 
per  cent,  of  suspended  matter  66.5  per  cent,  and  a  total  of 
823.7  tons  of  dry  solids.  The  flow  was  reversed  each  month. 
Grease  and  scum  accumulations  amounted  to  18.8  cu.  yd.  and 
were  removed  three  times  a  week.  Two  of  the  Imhoff  tanks 
were  cleaned  for  the  first  time  since  the  beginning  of  the 
operation. 

The  trickling  filters  treated  3.336.000  gal.  per  day,  or  2.960,- 
000  gal.  per  acre  per  day  on  an  average  for  the  year.  There 
was  no  appreciable  trouble  with  clogging.  .22.2  nozzles  or 
8.4  per  cent  of  the  total  were  cleaned  on  an  average  each 
day.     Unloading  began  in  April  and  continued  through  May. 

The  secondary  tanks  removed  360,078  gal.  of  sludge  with 
93.28  tons  of  dry  solids  during  the  year.  Of  this  amount, 
243,502  gal.  were  returned  to  the  Imhoff  tanks  for  digestion. 

Sludge  was  disposed  of  on  sludge  beds  and  by  filling  in 
low  areas.  On  the  former  499.585  gal.  of  sludge  amounting 
to  234.77  tons  of  dry  solids  were  placed,  and  in  the  latter 
913,140  gal.  with  406.01  tons  of  dry  solids. 

The  total  cost  of  operation  and  maintenance  was  $13,834 
or  $9.56  per  million  gallons,  based  on  a  total  of  1,219.9  million 
gallons  of  sewage  passed  through  the  plant.  Based  on  a  pop- 
ulation of  38.300,  the  per  capita  cost  was  $0,303. 


•A  pape.-  read   bi^fore   the   Amerlcaft   Society   for  Municipal   Im- 
provement. 


Progress  of  Miami  Flood  Prevention  Project. — According  to 
the  recently  issued  third  annual  report  of  the  directors  of 
the  Miami  Conservancy  District,  the  district  has  1.725  persons 
on  its  pay  roll.  Sluicing  will  be  the  main  work  for  the  next 
twelve  months  on  the  five  dams  under  construction. 
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Bank  Protection  and   Restoration: 
a  Problem  in  Sedimentation- 

By  W.  C.  CriU). 
Synopsis. — The  protection  and  restoration  of  a  sliding 
Dauk  along  the  Mississippi  River  at  Natchez,  Miss.,  upon 
which  are  located  the  tracks  of  the  Natchez  &  Southeni 
Railway,  Is  described  and  illustrated  In  this  paper.  It  deals 
with  the  protection  of  a  railway  track  on  a  hill  150  ft. 
above  low  water.  The  hill  is  composed  largely  of  sand  and 
was  subject  to  constant  slides  during  low  water,  but  of 
Kreatest  extent  during  floods  in  the  Mississippi  River.  These 
slides  had  so  narrowed  the  space  Intervening  between  the 
•r.icks  and  the  brow  of  hill  at  the  time  the  work  was  begun 
.at  the  safety  of  the  railway  company's  trafHc  was  in 
jeopardy  and  some  means  for  relief  had  to  bo  found.  Econ- 
omy was  the  keynote  of  the  design,  and  how  well  this  was 
worked  out  is  shown  by  a  comparison  between  the  estimated 
and    actual    costs. 

The  underlying  principle  of  the  project  was  to  produce 
sedimentation  during  floods.  This  was  accomplished  by 
the  construction  of  a  mud-cell  dike.  After  the  required 
amount  of  sediment  had  been  secured,  the  exposed  banks 
were  permanently  protected   with  concrete  slab  paving. 

The  completion  of  the  work  required  six  years,  due  prin- 
cipally to  the  many  delays  and  Interruptions  by  high  water. 
However.  Nature  worked  exceptionally  well  in  the  execution 
of  the  plan,  which  accounts  for  the  few  losses  suffered. 

Geological,  topographical,  and  flood  conditions  at  Natchez, 
Miss.,  as  well  as  the  progressive  stages  in  the  design,  are 
described  in  detail.  No  mathematical  formulas  or  theoret- 
ical discussions  enter  the  paper,  its  chief  value  being  a 
description  of  a  practical  application  of  sedimentation  to 
the  replacement  of  a  river  bank  which  had  been  carried  away 
by  erosion  and  slides. 

Introduction. — The  property  and  tracks  of  the  Natchez  & 
Southern  Railway  Co..  at  Natchez.  Miss.,  are  located  for 
2^!  miles  along  the  left  bank  of  the  Mississippi  River.  A 
succession  of  reverse  bends  above  and  below  the  city  indi- 
cates the  century-old  changes  which  are  taking  place  In  the 
river.  The  Natchez  bank  rises  precipitously  to  an  eleva- 
tion from  125  to  150  ft.  above  low  water  and  being  on  the 
concave  side  of  a  sharp  bend,  receives  the  force  of  the 
current  for  several  miles.  X  considerable  amount  of  revet- 
ment has  been  placed  by  the  Mississippi  River  Commission 
along  the  city  front  in  past  years,  but  it  did  not  extend 
sufficiently  far  down  stream  to  prevent  erosion  along  the 
Natchez  &  Southern  company's  property.  However,  this 
latter  part  of  the  bank  does  not  receive  the  full  effect  of 
the  current,  since  the  channel  crosses  some  distance  above. 
In  1S90,  when  the  railroad  was  constructed,  the  inter- 
vening space  between  the  brow  of  the  hill  and  the  tracks 
was  of  adequate  width,  but  protection  against  future  loss 
by  erosion  was  evidently  deemed  advisable,  since  a  single 
row  of  piles,  spaced  from  5  to  6  ft.  apart,  was  driven  at 
that  time  along  the  water's  edge  where  erosion  was  in 
progress.  This  work  was  of  little  benefit,  and  as  the  years 
went  by  other  Ineffectual  forms  of  protection  were  tried 
.  with  a  continued  loss  of  bank.  Up  to  1912,  more  than 
$50,000  had  been  expended  in  this  manner  without  satisfac- 
tory results. 

Following  the  severe  flood  of  1912.  an  examination  of  the 
location  was  made  and  so  much  of  the  bank  was  found  to 
be  lost  that  it  was  considered  Imperative  to  take  steps  for 
relief.  Surveys  for  a  new  location  back  In  the  hills  were 
made,  but  the  estimated  cost  of  a  new  line  was  In  excess 
of  $150,000.  It  was  deemed  advisable,  therefore,  to  make 
another  effort  to  preserve  the  riverfront  location,  which 
could  be  done.  It  was  thought,  at  considerably  less  expense 
than  that  required  for  a  new  line. 

The  writer,  then  drainage  engineer  for  the  Missouri  Pa- 
cific System,  and  In  charge  of  river-protection  work,  made 
an  Investigation  of  the  conditions  and  designed  an  improve- 
ment, the  completion  of  which  was  to  extend  over  a  period 
of  from  5  to  6  years,  at  an  estimated  cost  not  to  exceed 
$50,000.  The  design  was  subsequently  approved  and  all 
work  In  connection  therewith  completed  In  the  early  part 
of  1918.  at  a  total  expense  of  $38,741.  As  the  results  of  the 
work  have  been  satisfactory  and  some  novel  features  were 


used,  a  description  thereof  may  be  of  interest  to  the  engi- 
neering  profession. 

Character  of  River  Bank.— The  geologic  formation  of  the 
Natchez  hills  consists  of  well-deflned  strata  of  clay,  sand, 
and  a  deposit  locally  known  as  conglomerate  or  iron  stone. 
The  clay  forms  the  surface  covering,  is  very  absorptive, 
and  is  40  ft.  or  more  in  depth.  The  sand  is  clean  and  coarse, 
and  lies  between  the  clay  and  the  conglomerate.  The  con- 
glomerate outcrops  slightly  above  low  water  in  this  location. 
It  Is  dark  brown  In  color  and  appears  to  have  been  de- 
posited in  a  molten  state.  It  is  very  hard  and  brittle,  and 
where  It  Is  of  any  thickness  satisfactorily  resists  erosion. 
Investigation  showed  that  it  lies  In  several  layers,  each 
separated  by  a  light  colored  clay  also  of  a  quality  not  easily 
eroded. 

The  sand  stratum  being  exposed  along  its  vertical  face 
was  continually  being  ground  away  by  the  action  of  the 
elements.     The   clay    was    thus   undermined    and.   when    sat- 


•Slislitly  con(l<>nsed  from  a  paper  prepared  for  the  Transactions 
of  the  American  Society  of  Civil  p:nglneers. 


Fig.  1 — Construction  Details  of  Mud-Cell  DItce. 
uraled'by  rainfall,  would  break  off  in  large  pieces  and  slide 
to  the  toot  of  the  bank,  carrying  with  it  large  quantities  of 
the  surrounding  material.  Very  frequently  after  the  slides 
occurred  the  fallen  materials  would  take  a  natural  slope 
at  the  foot  of  the  hill,  which  for  a  time  prevented  further 
sliding  or  breaking  away  at  the  top.  However,  the  lapping 
of  waves,  created  by  passing  boats,  soon  carried  away  the 
toe,  and  the  slides  were  repeated.  During  high  stages  of 
the  river,  at  a  gauge  of  about  35  ft.,  direct  currents  would 
always  set  in  and  cause  a  rapid  loss  of  bank. 

Design  of  Mud-Cell  Dike.— The  previous  loss  of  much 
bank  made  it  apparent  that  the  correction  of  the  difliiculty 
lay,  not  only  in  preventing  further  erosion,  but  in  a  restora- 
tion of  the  foot  of  the  bank  so  that  a  toe  might  be  formed 
and  a  slope  worked  back  to  the  brow  of  the  hill.  Material 
was  scarce,  as  the  few  cuts  along  the  track  would  ndt  yield 
enough  excavation  to  form  the  toe,  and  the  expense  of 
having  such  material  loaded,  hauled,  unloaded,  and  placed 
in  the  right  locations  along  the  river-front  was  excessive. 

Mississippi  flood  waters  are  always  charged  with  sedi- 
ment, and  when  the  current  is  sufllciently  retarded  exten- 
sive deposits  of  silt  can  be  secured.  This  fact,  therefore, 
offered  an  economical  solution  of  the  problem  of  restoring 
the  foot  of  the  slope  by  taking  advantage  of  natural  condi- 
tions and  producing  sedimentation. 

With  the  local  conditions  to  be  met,  and  having  In  mind 
his  previous  experience  with  various  types  of  control  works 
for  producing  scour  and  deposits,  the  writer  decided  to 
adopt  mud-cell  construction  as  affording  about  the  cheapest 
means  for  getting  results.  The  conglomerate  offered  a 
foundation  secure  against  scour  and  one  on  which  a  deposit 
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of  required   width  and  height  could  safely  be  carried.     The  The    deflection    of    head-water    in    succeedins    floods    was 

problem  then  was  to  gather  sediment  from  the  river,  deposit  successfully  obtained  with  the  pile  dike  after  its  completion 

it  to  as   great  a   height  as   possible,  and  hold   It   lu  position  in   the    spring   of    1!U4.    and    sedimentation    progressed    very 

against   erosion,   so   that   future   slides   from    the   top   of  the  satisfactorily  within  the  area  enclosed  by  the  mudcell  dike. 

hill  would  find  a  permanent  lodging  place  and  a  stable  slope  The  dikes  were  permitted  to  stand  ihrough  the  high  water 

be  built  up  by  castina  over  the  side  of  the  hill  such  material  of   1914   and   I'Jlo   and   until   the  low   water  of   1916   without 

as  would  become  available  from  time  to  time.  additions   or  changes.     When   an   examination   was   made   in 

The  design  required  that  the  improvement  be  carried  out  the  summer  of  191G,  it  was  found  that  decay  had   begun  to 

in    two    parts:      First,    to    produce    sedimentation,    and.    sec-  show  among  the  brush  and  polos  forming  the  mud  cells,  and 

ond.   to   protect   permanently    the   slopes  after  sedimentation  as    sedimentation    had    progressed    to    an    e.xtent    that    the 

had    progressed    sufficiently.     The    first    part    called    for   the  enclosed  area  was  practically  tilled  and  a  growth  of  willows 

construction  of  a  mudcell  dike  with  a  pile  dike  at  its  head  had  appeared  on  the  surface,  it  seemed  advisable  to  proceed 

as  a  protection  against  direct  currents,  and  the  second,  the  at   once   with   the   second   part   of   the   plan,   the   permanent 

construction   of   a   low   concrete   toe   or    retaining   wall    with  protection  of  the  slopes. 

reinforced  concrete  slab  paving  on  the  slopes  above.  Autliority   for  the   required   expenditure   could   not   be   ob- 

In  the  fall  of  1912,  the  mudcell  dike  was  constructed.     It  tained   until   the   working   season   of   1916   had   become   well 

was  1,100  ft.   long,  23  ft   high,  and  from  75   to  100  ft.  from  advanced,  but  the  construction  of  the  toe  or  retaining  wall 

the  foot  of  the  hill.     The  distance  from  the  foot  of  the  hill  was   started  in  November  of  that  year  and  was  practically 

was  regulated  by  the  width  required  to  i;ive  a  2  to  1  slope  complete,    together    with    a    short    section    of    the    concrete 

from  low  water  to  the  top  of  the  hill.     The  height  of  23  ft.  slabs,   when    another   flood    caused    suspension    of   the    work 

put  the  top  of  the   dike   at  the  37-ft.  level,  Natchez  gauge,  and    nothing    further   was    done    until    the    low-water    period 

which  wa.s  considered  to  be  the  maximum  elevation  to  which  of   1917.      The   high   water,   however,   caused    no   damage   to 

sedimentation  could  be  forced.  the   work. 

The   mud   cells    (Fig.   1)    were   made   from   live  brush  and  Concrete   Slope    Wall. — In    preparation    for   the    permanent 

poles    which    were    cut   and    towed    from    an    island    several  slope   protection,   all   the   projecting   ends   of   the   brush   and 

miles   up   stream   from   the   work.     A   12-in.   foundation   mat-  poles   in    the    mud-cell    dike   not    covered    by   deposits,   were 

tress,  30  ft.  wide,  was  first  laid  directly  on  the  conglomerate.  chopped  away.     The  debris  was  deposited  on  the  slopes  for 

This  was  formed  by  laying  the  brush  in  bundles,  or  fascines.  further   use   and   a   trench   dug   along   the   foot   of   the   mud- 

which   were  wrapped   at   4-ft.   intervals   with   single   lashings  cell  dike  for  the  toe  wall.     The  bottom  of  the  footing  course 

of  No.  9  galvanized  wire.     Anchor  lines  of  %-in.  galvanized  was   placed   at   about   the   10ft.   level.   Natchez  gauge,   which 

strand,   spaced    .SO    ft.    apart    and    woven    into    the    mattress,  gave  a  def>th  below  the  exposed  surface  of  the  conglomerate 

were  run  back  to  deadmen  at  the  foot  of  the  hill.     A  tier  of  of  from  3  to  5  ft.,  this  depth  being  ample  to  afford  protec- 

cells,   5    by   5   ft.    was   built   on   the   foundation   mattress   by  tion    against    under-scour    in    this    location.      The    toe    wall 

placing  single   rows   of   brush   and   poles   at   right   angles   to  was  reinforced  with  galvanized  mesh  and  carried  to  a  gauge 

each  other,  very  much  after  the  fashion  of  a  log  cabin.     At  height  of  14  ft.,  at  which  elevation  the  concrete  slabs  were 

!\  height  of  5   ft.    the  cells   were   floored   over   with   a   layer  connected  to  it. 

of  brush  and  a  second  tier  of  cells  was  started   5  ft.  bacH  When  excavating  the  trench  for  the  toe  wall  many  small 

from   the   river   face   of  the   dike.     Five  tiers   of  cells   were  springs     were     encountered,     which     necessitated     shoring 

placed   in  this   manner,   forming  a  completed  dike  28   ft.,  or  and     delayed     progress.      These     springs     came     from     un- 

five  cells,   wide  at  the   bottom   and   5   ft.,   or  one  cell,  wide  der     the     hill     and     yielded     such     a     quantity     of     water 

at  the  top,  and  a  settled  height  of  23  ft.     All  cell  walls  were  that     openings     had     to     be     left     in     the     toe     wall     to 

bound    with    wire    and    cable    to    the    foundation    course,    as  provide    for    discharge     into    the     river.      The    water    was 

well  as  to  deadmen  at  the  foot  of  the  hill.     To  present  the  collected  and  delivered  to  the  openings  by  G  by  G  in.  drain 

cells    from    floating    when    submerged,    they    were    ballasted  boxes   laid    on    top    of   the   inside    projection    of   the   footing 

with  loose  conglomerate  picked  up  along  the  river-front.     A  course.     The   drains   were   surrounded   with   bank-run   gravel 

connection   with   the  hill   at  the   lower  end  of  the  dike  was  lo  filter  the  water  and  prevent  loss  of  the  material  behind 

made   by   joining    the    latter   to   an   old    abandoned    transfer  the    wall. 

barge  which  had  been  sunk  in  line  during  high  water  just  The  bulk  of  the  sediment  recovered  by  the  mud  cells  was 
previous  to  the  commencement  of  the  dike.  deposited  between  the  dike  and  the  foot  of  the  hill,  and  did 
Six  lateral  mud-cell  dikes,  or  baffles,  1.5  ft.  wide  by  100  not  completely  fill  the  cells.  After  removing  the  projecting 
ft.  long,  were  connected  into  the  main  dike  and  run  up  cells,  it  was  found  that  some  filling  would  be  required  to 
the  hill  to  Gauge  40  to  prevent  parallel  currents  and  eddies  bring  the  surface  of  the  slope  to  the  elevation  at  which 
in  the  enclosed  area  where  sedimentation  was  being  fought.  concrete  paving  was  to  be  placed.  This  condition  was  pro- 
Through  various  delays  in  getting  materials  and  proper  vided  for  by  casting  the  slabs  in  place  on  supported  forms. 
pile-driving  equipment,  the  pile  dike  for  the  head  protection  The  slabs  were  4  in.  thick,  54  in.  wide,  14  ft.  long,  and 
could  not  be  finished  with  the  mud  cells,  and  an  unexpected  reinforced  with  galvanized  mesh.  They  were  placed  on,  a 
flood  came  on.  An  emergency  dike  was  started  as  soon  3  to  1  slope,  and  cast  in  alternate  sections. 
as  there  was  a  sufficient  depth  of  water  to  get  a  marine  On  all  supported  work,  the, space  underneath  the  forms 
driver  on  the  job,  but  a  satisfactory  closure  could  not  be  was  filled  with  debris  from  the  mud  cells.  This  was  done 
made  owing  to  difficulty  in  handling  the  driver  in  the  heavy  to  collect  sediment  during  high  water.  '  As  the  first  row  of 
current.  The  emergency  dike  was  breached,  which  resulted  slabs  was  nearing  completion,  high  water  came  and,  as  was  , 
in  the  tearing  loose  of  three  uncompleted  upper  tiers  of  the  expected,  suflficient  sediment  w-as  collected  to  fill  solidly  the 
main  dike  for  a  length  of  100  ft.  These  tiers  were  floated  space  thus  left.  The  inclined  floor  of  the  forms  was  made 
inshore  and,  after  the  flood  had  receded,  were  again  used  up  in  panels  or  sections  which  were  removed  after  the 
by  cutting  the  binding  wires  and  cables  and  relaying  them  concrete  had  hardened  sufficiently  to  support  itself.  Form 
in  the  original  position.  work  was  unnecessary  for  the  upper  part  of  the  slope,  and 
During  the  low-water  period  of  1913  the  permanent  pile  the  slabs  were  cast  directly  on  the  ground.  The  amount 
dike  to  protect  the  mud-cell  dike  against  head-wa'ter  was  of  paving  constructed  was  39.744  sq.  ft.,  being  46  ft.  wide 
completed.  This  dike  extended  from  a  point  up  stream  to  on  the  slope,  or  up  to  a  level  of  33  ft.,  Natchez  gauge,  and 
an  outside  lap  connection  with  the  mudcell  dike,  a  distance  8G4  ft.  long. 

of  600  ft.     The  structure  ranges  from   8  to  42  ft.  in  height  Cost  Data.— A  subdivision  of  the  total  cost  of  |38,741   be 

above  the  natural  ground  surface,  the  top  being  at  an  ele-  tween  the  three  classes  of  work  performed  Is  as  follows: 

vation   of   56   ft.   on   the   Natchez   gauge.     It   is   made   up   in  Mud-ccU  dike    $9,292 

width  of  112  lin.  ft.  with  piles  in  single  rows,  216  lln.  ft    in  Permanent    pile"  il'lke    '..'.'.'.'...'.'.'.'.".!'.'.!'.!!!!!!!!!!!! !  lO^eO* 

double    rows,    and    272    lln.    ft.    In    three   rows,    with    3%    by  Ccncrete   paving   and    wall li.Mh 

10-ln.  white  oak  sheeting,  spaced  2  in.  apart,  applied  to  the  Tot?!    $a8,741 

outer,  or  river,  face  of  the  dike.     Cypress  piles  ranging  In  Cross-sections  of  the  amount  of  deposits  obtained  through 

length    from   32   to   62   ft.   were  used   and   16  to   20-ft.   pene-  the   use   of   the   mud-cell   dike   were   taken,   but  the   records 

tratlons  were  obtained  through  the  conglomerate,  under  hard  have  been  lost  or  cannot  be  located  at  this  time.     However, 

driving.     The  piles  were  spaced  8  ft.,  center  to  center,  and  it  is   the  writer's  recollection   that  approximately   56,000  cu. 

driven      in     staggered     position    so    as    to    gain    additional  yd.    of    material    were    recovered.      On    that    basis    the    unit 

-otrength    against    overturning.      This    necessitated    an    Intrl-  cost   of   restoring    the    foot   of    the    bank    was    16.6   cts.    per 

cafe    system   of   bracing.  cu.   yd.,  very   much   less   than   would   have   been   required   in 
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jhat  location  by  any  other  method.  It  must  be  borne  In 
mind,  in  this  cennection.  that  had  material  from  the  hills 
been  hauled  in.  some  form  of  protection  against  its  loss  by 
high  water  would  have  been  necessary  until  it  had  settled 
and  the  permanent  paving  was  placed. 

The   general   results   of   the   work   have   been   satisfactory 
!    all   that   could   have   been   expected.     A   permanent   toe 
been  furnished  on  which  a  proper  slope  can  be  founded. 
;  the  deficiency  in  the  width  of  the  brow  of  the  hill  can 
Lf    tilled   out    whenever   the   exigencies  of   the    situation   de- 
mand   it. 

The    frequent     interruptions     to     construction     operations 

.sed  by  high  water  were  aggravating,  at  times,  and  occa- 
ned  higher  costs  on  some  of  the  work  than   was  desired, 

•    when  the  entire  project  is  viewed  as  a  whole,  it  would 
;ii  that  Nature  at  all  times  worked  hand  in  hand  with  the 

winters. 

All   work,  with  the  exception  of  the  permanent   pile  dike, 

.-  executed  by  the  railway  company  forces  under  various 
men.  as  assigned.  Special  credit  is  due  J.  C.  Bauer,  Inspec- 
tor of  River  Protection.  Missouri  Pacitlc  System,  for  the 
execution  of  the  mud-cell  dike;  it  was  through  his  efforts, 
while  in  charge  of  that  part  of  the  work,  that  the  greatest 
obstacle  wa.-5  overcome.  Credit  is  also  duo  Mr.  C.  B.  Col- 
pitis, now  of  Coverdale  &  Colpitis.  New  York  City,  for  the 
successful  completion  of  the  pile  dike.  The  dike  was  con- 
tracted for.  but  when  about  75  per  cent  complete,  the  con- 
tractors refused  to  proceed  further,  and  it  was  completed 
by  railway  company  forces  working  under  Mr.  Colpitfs 
direction. 

The  writer  left  the  employ  of  the  Missouri  Pacitlc  Sys- 
tem in  the  spring  of  lyiT  during  the  interruption  of  the 
work  on  the  concrete  paving  due  to  high  water,  and  the 
final  stage  was  carried  to  completion  under  the  direction 
of  his  successor.  J.  A.  Liihmer.  M.  Am.  Soc.  C.  E.,  Principal 
Assistant    Engineer,    .Missouri    Pacific   System. 

The  permanency  of  the  completed  work  depends  on  the 
permanency  of  the  head  protection.  When  this  fails  the 
t)ank  will  go  back  to  the  condition  found  in  1912.  The 
writer  many  times  urged  the  local  officials  of  the  Natchez 
*  Southern  Railway  Co.  to  have  the  city  garbage  dumped 
behind  the  pile  dike,  so  that  a  permanent  bank  might  be 
formed  by  the  time  the  life  of  the  dike  had  been  reached, 
and  thus  avoid  the  necessity  and  expense  of  rebuilding  the 
structure.  It  is  understood  that  as  yet  this  part  of  ^he 
program  has  not  been  put  Into  effect. 


Artificial  Glaciers  for  Irrigating 
Dry  Land 

.\ii   ingenious   method-  for   securing  a   supply   of  water  for 

their   parched   fields   during   the   hot   season   is   practiced   by 

the  mountaineers  living  upon  the  slopes  of  the  Karakorum, 

the    great    chain    of   mountains   as    the    northwest    extremity 

of  the  Himalayas,  and  is  thus  described  by   Mr.  Dainelli.  a 

member  of  the  Italian   Alpine  Club,  in  the   Bulletin  of  that 

organization: 

,         The  inhabitants  choose  points  as  high  as  possible  In  lateral 

'    -valleys  which  furnish  but  little  water  supply  in  the  summer 

to  the  principal  valley  which  it  is  desired  to  irrigate.    Such 

I     spots  are  chosen  as  are  shut  in   with   steep  banks  so  as  to 

I    receive   little  or   no   sun.     During  the  hot  season   these  val- 

*    leys  are  filled  with  successive  layers  of  straw  saturated  with 

■ter  and   if  possible  with  dry  pine  needles  and  even  char- 

dl.      Before    the    first    snowfall    the    bed    thus    prepared    Is 

covered    with    pebbles.      When    the    heavy    snowfalls    of    the 

season  are  al  an  end  the  top  layer  of  snow  Is  covered  with 

Tin   and  then  with  earth. — Scientiflc  American. 


48-Year-Old  Concrete  Sewer  Pipe.— While  new  connections 
\ere  being  made  to  the  sewers  of  Lockport.  N.  Y.,  recently. 
It  was  discovered  that  one  of  the  lines  uncovered  was  of 
concrete  pipe.  An  investigation  of  the  city's  record  showed 
that  on  Oct.  1.3,  1872.  a  contract  was  let  to  Peter  Galbally  of 
Lockport  for  building  297  ft.  of  9-in.  and  1.1.'.7  ft.  of  12-in. 
concrete  pipe  sewer  in  Pine  St.  between  High  and  La- 
Grange  Sts. 

J.  H.  Freshee.  City  Engineer  of  Lockport.  made  an  inspec- 
tion of  the  pipe  when  unearthed,  and  says  it  was  in  first-class 
condition. — The  Concrete  Builder. 


Useful   Information  on   Water 
Rights 

The  I'.  S.  Ueparlmenl  oi  .Agriculture  has  just  published 
Bulletin  No.  913  on  Water  Kights  by  H.  P.  Teele.  Irrigation 
Economlsl.  The  bulletin  is  such  an  excellent  one  that  we 
reprint  it  in  full,  omitting  only  an  introductory  paragraph. 

It  is  probable  that  there  is  no  more  complicated  subject  in 
the  whole  field  of  property  rights  than  water  rights,  yet  the 
practical  working  of  the  system  is  comparatively  simple  and 
easily  understood.  It  is  believed  that  a  general  understand- 
ing of  the  subject   is  wilhlu  the  reach  oi  all. 

General  Characteristics  of  Water  Rights.— Though  the  Irri- 
gation laws  of  the  Western  States  differ  in  many  respects, 
ihey  agree  in  several  particulars: 

The  use  of  streams  and  other  surface  water  supplies  for 
irrigation  and  like  purposes  is  subject  to  control  by  the 
States. 

Water  may  be  taken  from  slreams  and  other  sources  for 
irrigation  and  other  beneficial  uses,  but  only  In  accordance 
with  Stale  laws.  This  is  known  as  the  right  of  "appropri- 
ation." 

.\ctual  use  of  the  water  is  a  necessary  step  in  the  holding 
of  a  right  and  when  the  use  ceases  the  right  is  abandoned  or 
forfeiied.  That  Is.  no  one  can  acquire  a  right  to  water  and 
hold  It  without  actually  using  the  water,  either  immediately 
or  within  a  reasonable  lime  thereafter.  This  is  known  as 
the  doctrine  of  "beneficial  use." 

.\mong  users  from  the  same  source,  the  "first  in  lime  is  the 
first  in  right."  When  there  is  not  enough  water  for  all.  the 
rights  are  supplied,  to  the  extent  of  the  supply  available, 
in  the  order  of  the  dates  on  which  they  were  acquired. 
This  is  known  as  the  doctrine  of  "priority."  Exceptions  to 
this  rule  exist  in  a  few  of  the  States  where,  in  cases  of  un- 
usual scarcity,  the  available  water  is  apportioned  among  the 
users  either  by  the  State  officers  or  by  the  courts. 

The  date  of  a  right  Is  fixed  by  the  time  of  taking  the  first 
step  to  acquire  it,  rather  than  by  the  time  of  putting  the 
water  to  use.  This  is  known  as  the  doctrine  of  "relation," 
as  the  rights  relate  back  to  date  of  beginning. 

Some  of  the  Western  States  recognize  also  riparian  rights. 
.\  riparian  right  is  a  right  to  use  water  from  a  stream  which 
flows  through  or  borders  the  land  to  which  the  right  belongs, 
arising  from  the  fact  that  the  land  borders  the  stream,  not 
from  appropriation  or  use  and  "use  does  not  create  or  disuse 
destroy"  the  right.  Where  riparian  rights  are  recognized, 
each  owner  of  riparian  land  has  a  right  to  make  any  rea- 
sonable use  of  the  water  which  will  not  interfere  with  a  like 
reasonable  use  of  it  by  all  the  others.  Hence,  the  value  of  a 
right  depends  very  largely  on  other  rights  to  the  same  source. 

Even  in  those  States  where  riparian  rights  are  recognized 
(California.  Nebraska.  Oregon,  Texas,  and  Washington),  ap- 
propriation rights  are  recognized  also,  and  most  of  the  irri- 
grting  is  done  under  appropriation  rights.  Consequently,  the 
subject  of  riparian  rights  will  not  be  discussed  further. 

How  to  Acquire  Water  Rights.— In  each  of  the  arid  or  semi- 
arid  States,  except  Kansas  and  Montana,  the  acquirement  of 
rights  to  water  direct  from  surface  sources  is  under  the  con- 
irTTl  of  State  officials,  and  one  wishing  to  get  such  a  right 
must  follow  the  procedure  prescribed  by  law.  The  procedure 
is  much  the  same  in  all  the  States  and  consists  in  (1)  mak- 
ing application  to  some  State  official  or  board  on  forms  sup- 
plied by  the  State,  giving  full  information  as  to  plans  for 
irrigation  works  and  use  of  water;  (2)  carrying  out  of  the 
plans  as  approved  by  the  State;  (3)  submitting  proof  of  com- 
lletion  of  works  and  use  of  water;  and  (4)  granting  of  cer- 
tificate or  license  by  the  State,  defining  the  right  as  to  quan- 
tity of  water,  use  to  be  made  of  water,  and  time  during  which 
it  may  be  used. 

The  official  or  board  to  which  application  should  be  made 
In  each  of  the  States  is  shown  herewith: 

Arizona — State  water  commissioner.   Phoenix. 

California — State  water  commission.  San  Francisco. 

Colorado — State  engineer.  Denver. 

Idaho — State  commissioner  of  reclamation.  Boise. 

.Nebraska — Stale  engineer,  Lincoln. 

Nevada — State  engineer,  Carson  City. 

.Vew   Mexico — State  engineer,  Santa  Fe. 

.\orth    Dakota— State   engineer,   Bismarck. 

Oklahoma — Slate  engineer.  Oklahoma  City. 

Oregon — State   engineer.   Salem. 

South    Dakota — State   engineer.   Pierre. 
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Texas — State  board  of  water  engineers.  Austin. 

Utah — State   engineer.   Salt   Lake   City. 

Washington — State  hydraulic  engineer,  Olympia. 

Wyoming — State  engineer.  Cheyenne. 

In  Kansas  and  Montana  it  is  required  that  one  wishing 
to  acquire  a  water  right  shall  post  at  the  point  of  diversion, 
and  record  with  the  county  clerk  a  notice  showing  the  in- 
tention to  take  water,  the  amount  to  be  taken,  and  the  use  to 
be  made  of  it.  The  proposed  work  must  begin  within  a 
reasonable  time  and  must  be  prosecuted  diligently  to  com- 
pletion, and  the  water  must  be  put  to  a  "beneticial  use."  In 
Montana,  if  a  court  has  defined  previously  existing  rights  to 
water  from  a  source  from  which  one  proposes  to  take  water, 
application  for  a  right  to  divert  the  water  must  be  presented 
to  the  court  which  defined  the  existing  rights.  In  each  of  the 
two  States  the  law  specifies  what  must  be  shown  in  the  no- 
tice posted,  and  anyone  proposing  to  obtain  a  right  direct 
from  a  stream  or  other  surface  source  should  consult  the  law 
of  the  State  in  which  the  land  to  be  irrigated  is  located.  In 
the  States  given  above,  application  to  the  State  engineer, 
or  the  board  named,  will  bring  blanks  and  full  instructions. 
The  point  to  be  kept  in  mind  is  that  title  to  water  is  fully 
as  important  as  title  to  land,  and  it  should  receive  the  same 
careful  attention.  However,  very  few  will  have  occasion 
to  acquire  rights  direct  from  streams,  and  the  subject  need 
not  be  discussed  at  length. 

Although  few  farmers  will  have  occasion  to  acquire  rights 
direct  from  streams,  many  will  acquire  them  by  purchasing 
land  served  by  such  rights,  and  rights'to  water  from  canals 
relate  back  to  the  rights  from  the  streams  or  other  sources 
from  which  the  water  is  taken,  and  one  can  judge  of  the  value 
of  rights  from  canals  only  by  examining  their  rights  to  water 
from  the  original  source.  A  right  to  water  from  a  canal  can 
be  no  better  than  the  right  under  which  the  canal  gets  its 
supply. 

Evidences  of  Title  to  Rights  to  Water  from  Streams.' — 
Rights  to  water  direct  from  streani.s  are  represented  by  the 
following  evidences  of  title:  Filings  in  the  county  records; 
filings  in  State  engineers'  offices;  certificates  from  courts,. 
State  engineers  or  boards;  and  permits  from  State  engineers 
or  boards.  The  force  of  these  evidences  of  title  as  guaran- 
tees of  the  value  of  the  rights  represented  is  discussed  in 
the  following  paragraphs: 

The  posting  and  filing  of  a  notice  regarding  a  proposed 
diversion  of  water  merely  gives  notice  of  intention  to  take 
the  additional  steps  necessary  to  the  acquirement  of  a  right, 
and  its  only  effect  is  to  fix  the  date  of  the  right  at  the  date  of 
filing,  rather  than  at  the  date  of  beginning  construction.  The 
filing  Itself  gives  no  right  to  water,  but  it  must  be  followed 
by  the  construction  of  works  and  the  use  of  water.  Construc- 
tion may  or  may  not  have  followed  the  filing  of  a  notice,  so 
that,  taken  by  itself,  such  a  filing  is  of  little  value  as  evidence 
that  the  party  making  the  filing  has  a  right  to  the  water 
claimed.  No  one  should  purchase  a  right  based  on  such 
filing  without  additional  evidence  that  the  right  is  valid  and 
that  there  is  sufficient  water  in  the  source  from  which  water 
is  claimed  to  supply  not  only  the  right  in  question  but  all 
prior   rights. 

In  Colorado,  a  person  wishing  to  divert  water  from  a  stream 
must  file  a  map  and  plans  with  the  State  engineer,  and  if  the 
map  and  plans  are  In  proper  form  and  set  forth  clearly  what 
Is  claimed,  they  must  be  approved  by  the  engineer  and  a 
copy  showing  this  approval  returned  to  the  claimant.  These 
filings,  like  those  In  county  offices,  are  merely  notices  of  in- 
tention to  divert  and  use  water,  and  the  approval  of  the  en- 
gineer conveys  only  the  authorization  to  proceed  with  the 
other  steps  necessary  to  the  acquirement  of  a  right.  Thus 
the  approval  of  the  engineer  is  no  proof  of  the  existence  of 
a  right.  As  Is  the  case  with  filings  in  the  counties,  the  rights 
represented  by  plans  approved  by  the  State  engineer  in 
Colorado  may  be  good,  but  the  approved  jdans  alone  are  not 
conclusive  evidence  of  that  fact. 

In  many  of  the  arid  States  rights  to  water  are  defined  by 
the  courts,  and  when  rights  have  been  defined  certificates 
are  Issued  to  the  holders  thereof,  stating  the  volume  of  water 
to  which  each  Is  entitled,  the  d.ites  of  the  rights,  and  the 
number.i  of  the  rights  In  the  order  of  thplr  priority.  These 
certificates  are  proof  that  the  persons  holding  them  had  at 
the  time  the  adjudications  were  made,  rights  to  the  volumes 
Of  water  set  forth  in  the  certificates.     They  do  not,  however. 
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show  that  there  is  water  in  the  stream  to  supply  these  rights. 
As  previously  explained,  these  rights  are  to  be  supplied  in  the 
order  of  their  dates,  and  if  the  stream  does  not  supply  water 
enough  for  all  rights  those  of  late  date  receive  no  water.  A 
certificate  showing  that  a  court  has  confirmed  a  right  to  a 
certain  amount  of  water  from  a  given  stream  is  no  evidence 
that  the  holder  can  get  the  given  amount  of  water.  The 
value  of  the  right  depends  upon  the  relation  between  the 
volume  of  rights  of  earlier  date  and  the  flow  of  the  stream. 
A  further  element  of  uncertainty  is  added  by  the  fact  that 
rights  are  forfeited  by  nonuse.  the  period  of  nonuse  which 
brings  about  such  forfeiture  being  fixed  by  law  in  most  of  the 
States.  A  right  certified  to  by  a  court  and  good  at  the  time 
may  have  been  lost  by  abandonment  or  forfeiture,  although 
the  certificate  is  still  in  the  hands  of  the  former  holder  of 
the  right. 

In  other  arid  States  rights  to  water  direct  from  streams 
are  represented  by  certificates  from  the  State,  setting  forth 
the  dates,  extent,  and  locations  of  the  rights.  Such  a  certifi- 
cate is  conclusive  evidence  that  the  holder  had  a  right  to  the 
volume  of  water  naijied  in  it  for  use  on  the  land  specified,  but 
like  a  certificate  from  the  court,  it  does  not  carry  any  guaran- 
tee that  there  is  or  will  be  water  in  the  source  named  to  sup- 
ply the  right  for  any  considerable  part  of  the  season  or  that 
the  right  has  not  been  lost  by  nonuse.  There  may  be  enough 
prior  rights  to  water  from  the  same  source  to  use  all  the 
water  in  odinary  stages  of  the  supply.  As  with  rights  repre- 
sented by  certificates  from  a  court,  rights  represented  by  a 
certificate  may  be  lost  by  abandonment  or  may  be  forfeited, 
without  the  surrender  of  the  certificate. 

Permits  from  State  engineers  to  appropriate  water  have 
different  effects  in  the  various  States.  An  approved  applica- 
cation  constitutes  a  permit  to  take  water  from  the  source 
named  in  the  application  it  any  is  available.  In  several  States 
the  engineer  has  authority  to  refuse  to  approve  an  applica- 
tion if  there  is  no  unappropriated  water  in  the  source  of 
supply,  or  if  the  approval  is  contrary  to  the  public  inter- 
ests. In  Idaho,  on  the  other  hand,  the  engineer  is  required 
to  approve  any  application  that  is  in  proper  form.  An  ap- 
proved application  to  appropriate  water  in  one  of  the  first 
group  of  States  referred  to  would  be  some  indication,  al- 
though not  a  guarantee,  that  in  the  opinion  of  the  engineer 
there  was  unappropriated  water  in  the  source  named  in  the 
application. 

However,  some  State  engineers  take  the  position  that  the 
applicant  is  presumed  to  have  examined  the  water  supply  and 
makes  his  investments  at  his  own  risk;  that,  furthermore, 
neither  the  engineer  nor  the  applicant  can  predict  with  any 
assurance  how  much  water  a  given  stream  will  supply  in  any 
season,  and  that  for  these  reasons  he  is  justified  in  approv- 
ing applications  to  some  extent  in  excess  of  the  apparent  sup- 
ply if  the  applicant  wishes  to  take  a  chance  on  getting  water. 
Against  this  practice  there  is  one  serious  objection— it  robs 
such  permits  of  all  value  as  evidence  of  the  value  of  the 
rights  represented.  Enterprises  based  on  permits  to  appro- 
priate water  which,  in  all  probability,  does  not  exist,  are 
launched,  and  stock,  bonds,  lands,  or  water  rights,  or  all  four, 
are  sold  to  individuals  who  assume  that  a  permit  from  a  State 
official  to  take  a  certain  volume  of  water  from  a  certain 
source  is  a  guarantee  that  water  is  there  to  be  taken.  In  this 
way  the  holder  of  the  permit  transfers  the  risk,  which  he 
fully  understands,  to  parties  who  do  not   understand   it. 

The  purchaser  of  irrigated  land  should  understand  that  a 
permit  to  appropriate  water  is  not  a  guarantee  on  the  part 
of  the  State  issuing  it  that  fhe  quantity  of  water  named  in 
the  permit  is  available.  Even  if  water  is  available,  a  permit, 
in  itself,  does  not  constitute  a  right  to  the  use  of  water. 
Building  works  and  taking  and  using  water  are  necessary  to 
the  holding  of  the  right.  The  permit  itself  fixes  the  time 
within  which  the  works  must  be  begun  and  completed  and 
the  time  within  which  the  water  must  be  put  to  use.  and  a 
failure  to  comply  with  any  of  the  conditions  is  fatal  to  the 
holding  of  the  right. 

The  States  which  require  applications  for  permits  to  ap- 
propriate water  provide  for  issuing  certificates  that  the  works 
described  in  permits  have  been  built  and  the  water  put  to 
use.  These  certificates  or  licenses  are  in  the  same  class  as 
court  decrees  as  evidence  of  rights.  Rights  represented  by 
certificates  or  licenses  can  be  lost  by  abandonment  or  nonuse 
just  as  any  other  right,  but  are  not  so  likely  to  have  been 
since  the  laws  providing  for  them  are  comparatively  recent 
and  the  time  tor  them  to  have  been  abandoned  is  short. 

Certificates  or  licenses  representing  rights  acquired  in  ac- 
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cordance  with  permits  Issued  by  Status  and  as  the  results  of 
adjudications  made  by  State  boards  or  ottlclals  and  based  on 
surveys  made  and  testimony  collected  by  State  offletals  are  the 
best  documentary  evidence  of  the  possession  of  rights  which 
are  likely  to  be  supplied  by  streams  in  average  years,  since 
they  are  based  on  proof  submitted  to  a  State  board  or  otlicial 
whose  duty  it  is  to  protect  the  public  and  are  usually  issued 
after  inspection  by  those  otDcials;  court  decrees  and  certifi- 
cates rank  next;  while  permits  from  State  boards  or  otilcials 
and  copies  of  tilings  in  county  or  State  otilces  rank  last. 

The  preceding  discussion  may  create  the  impression  that 
there  are  no  good  titles  to  the  use  of  water,  but  that  is  not 
the  case.  The  point  is  that  documentary  evidence  alone  Is 
not  sutliclent  to  establish  either  the  existence  of  a  water 
right  or  its  value.  Documentary  evidence  must  be  backed  by 
evidence  of  the  existence  of  a  water  supply  in  excess  of  the 
demands  of  prior  rights.  This  involves  the  study  of  records 
of  stream  flow  and  of  existing  use.  If  a  stream  supplied  con- 
tinuously a  given  quantity  of  water,  and  each  holder  of  a 
right  continuously  used  all  the  water  to  which  he  Is  entitled, 
the  determination  of  the  value  of  a  right  would  be  the  simple 
matter  of  adding  the  amounts  of  all  iht-  prior  rights  and 
comparing  the  sum  with  the  total  supply  of  water.  But 
neither  the  total  supply  nor  the  demand  made  on  that  supply 
Is  uniform.  The  flow  of  any  stream  varies  from  hour  to  hour, 
from  day  to  day,  and  from  season  to  season,  while  the  de- 
mand made  by  any  one  user  may  vary  in  the  same  way,  so 
that  the  probability  of  receiving  water  under  any  right  when 
there  is  not  enough  water  for  all  rights  is  extremely  hard  to 
determine.  On  the  same  stream  there  will  be  early  rights 
whose  holders  can  get  water  whenever  they  need  it.  rights 
whose  holders  usually  get  water  as  they  need  it,  and  other 
right.s  whose  holders  get  water  only  in  flood  season — with 
all  degrees  between  these  extremes. 

In  States  having  water  commissioners,  these  ofllcials  keep 
records  of  the  dates  when  each  ditch  received  water  and  how 
much  it  received.  These  records,  covering  a  series  of  years, 
will  disclose  what  ditches  have  good  rights  and  whether  there 
is  water  in  any  source  beyond  the  demands  of  existing  rights. 
Where  such  records  do  not  exist.  It  is  usually  possible  to 
learn  from  local  disinterested  persons  what  ditches  receive  a 
good  supply,  what  ditches  ordinarily  are  short  of  water,  and 
whether,  in  ordinary  seasons,  there  Is  more  water  than  is 
demanded  by  existing  rights.  A  prospective  purchaser  of  a 
water  right  should  look  carefully  into  both  the  documentary 
and  the  physical  evidence  of  the  value  of  the  right  to  be  pur- 
chased, giving,  perhaps,  more  attention  to  the  latter  than 
to   the   former. 

Rights  to  Underground  Waters.^ — Though  most  farmers  who 
settle  on  irrigated  land  obtain  rights  through  organizations 
of  some  kind  rather  than  direct  from  streams,  there  is  large 
opportunity  for  individuals  to  obtain  independent  supplies  of 
water  from   underground  sources  through   wells. 

With  relation  to  the  nature  of  rights  to  their  use,  under- 
ground waters  are  divided  into  four  classes:  (1)  Under- 
ground streams  flowing  in  known  and  defined  channels;  (2) 
underground  streams  flowing  in  unknown  and  undefined  chan- 
nels; (3)  artesian  waters;  and  (4)  percolating  waters.  While 
these  classes  are  distinct  in  law,  it  is  not  always  easy  to  tell 
to  which  class  a  particular  supply  belongs,  in  fact,  water 
which  has  long  been  considered  in  one  class  may  be  found 
to  be  in  another  class,  and  thus  subject  to  a  different  law. 

Subterranean  streams  flowing  in  known  and  defined  chan- 
nels are  subject  to  the  same  laws  as  surface  streams — that 
is.  In  most  States,  to  appropriation  rights — and  one  may  not 
take  water  from  such  a  stream  by  means  of  wells  or  other 
means  if  it  interferes  with  the  rights  of  prior  appropriators. 
Ownership  of  th"  land  on  which  a  well  is  located  does  not 
give  any  right  if  the  water  is,  in  fact,  a  part  of  the  stream. 

But  if  a  well  draws  water  from  an  underground  stream 
whose  channel  is  unknown  and  undefined,  the  ownership  of 
land  carries  with  it  the  right  to  talce  the  water.  It  is  clear 
that  the  channel  of  such  a  stream  may  become  known  as  a 
result  of  investigation,  in  which  case  the  stream  will  become 
subject  to  the  law  of  appropriation,  and  the  prior  users  may 
stop   the  use  by  later  appropriators. 

Artesian  water — that  which  is  under  pressure  within  the 
ground,  so  that  it  will  rise  in  the  well  to  or  toward  the  ground 
surface — is  held  to  belong  to  all  the  land  overlying  the  ar- 
tesian basin,  and  each  owner  of  such  land  Is  permitted  to 
make  any  reasonable  use  of  the  water  which  will  not  Interfere 
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with  a  like  use  by  all  the  other  landowners.  In  this  respect 
rights  to  artesian  waters  are  similar  to  riparian  rights  on 
streams— they  are  not  fixed  and  definite,  but  depend  upon  the 
total  supply  and  the  total  demand  by  all  owners  of  laud  over- 
lying an  artesian  basin.  Sinci-  the  water  is  the  common  prop- 
erty of  many  owners,  it  is  subject  to  public  control,  and  most 
of  the  States  have  more  or  less  legislation  on  the  subject. 

Percolating  water-  that  Is.  water  moving  through  the  soil, 
but  not  under  pressure  and  not  confined  to  a  known  and  de- 
fined channel— belongs  to  the  overlying  land,  and  the  owner 
of  the  land  may  withdraw  all  he  can  get  for  use  on  his  land. 

As  stated  before,  lu  many  Instances  It  Is  dltllcult  to  Jell  In 
which  class  the  water  found  under  any  tract  of  land  falls, 
but  under  the  law  all  underground  water  is  presumed  to  be 
percolating  water  until  It  is  proved  otherwise.  Artesian 
water  is  easily  recognized,  because  It  rises  above  the  level  at 
which  it  is  found  when  a  well  is  drilled.  In  narrow  stream 
valleys  there  Is  a  strong  presumption  that  the  underground 
water  Is  a  part  of  a  stream  and  that  pumping  from  a  well 
may  be  considered  an  appropriation  from  the  stream.  But 
on  the  plains,  and  In  the  interniountaln  valleys  which  contain 
no  streams,  there  Is  a  strong  presumption  that  water  which 
does  not  rise  above  the  stratum  in  which  it  is  found  Is  perco- 
lating water  and  belongs  to  the  landowner. 

Rights  to  Water  From  Canals,  Etc.— As  has  been  stated, 
most  tiirniers  get  water  rights  from  canal  companies  or  other 
organizations  controlling  enterprises  which  supply  water  to 
farmers. 

Hights  to  water  from  canals  differ  from  rights  to  water 
direct  from  streams  in  one  very  Important  particular— usually 
priority  does  not  hold  among  user.s  from  the  same  canal.  Their 
rights  are  all  on  the  same  basis,  without  reference  to  the 
dates  when  they  were  acquired.  Each  farmer  is  entitled  to  his 
share  of  the  supply  belonging  to  the  canal.  The  companies 
are  supposed  not  to  dispose  of  water  in  excess  of  their  ca- 
pacity to  supply  it,  but  the  relation  of  the  total  rights  disposed 
of  and  the  total  water  supply  should  be  investigated  with 
the  same  care  as  the  water  supply  generally.  The  character 
of  rights  to  water  from  canals  and  the  conditions  limiting 
them  are  fixed  by  the  contracts,  by-laws,  and  regulations  of 
the  organizations  controlling  the  canals,  and  these  are  dis- 
cussed below. 

The  principal  agencies  supplying  water  to  farmers  are  co- 
operative or  mutual  .stock  companies,  irrigation  districts,  the 
United  States  Reclamation  Service,  Carey  Act  companies, 
and  commercial  companies. 

Cooperative  or  Mutual  Companies. — Cooperative  or  mutual 
stock  companies  serve  by  far  the  larger  part  of  the  acreage 
irrigated  by  enterprises  supply  water  to  farmers— 62  per 
cent  of  this  area  in  litlO.  according  to  the  census  reports. 
Water  rights  in  such  companies  are  represented  by  stock  in 
the  companies,  and  each  share  of  stock  entitles  its  holder 
to  a  share  of  the  total  supply  of  water  belonging  to  the  com- 
pany rather  than  to  any  fixed  quantity.  Water  is  not  de- 
livered in  proportion  to  the  acreage  but  in  proportion  to  the 
stock  owned,  although  there  is  a  tendency  for  stock  to  be  held 
in  proportion  to  acreage.  The  cost  of  operation  and  main- 
tenance is  raised  by  assessments  on  stock,  and  the  laws  of 
many  of  the  States  provide  that  companies  may  sell  the  stock 
of  parties  who  fail  to  pay  assessments  levied  on  their  stock. 
Usually  the  stock  may  be  rented,  and  the  lessee  may  draw 
the  water  represented  by  the  stock.  In  this  respect,  a  right 
represented  by  stock  in  a  mutual  company  differs  materially 
from  rights  in  other  companies  or  disllcts.  In  the  latter  en- 
terprises the  water  may  be  used  only  on  particular  tracts  of 
land  and  If  It  Is  not  used  on  those  tracts  the  owners  are  not 
permitted  to  draw  It  or  dispose  of  it  In  any  way. 

The  plans  of  enterprises  of  all  the  other  classes  mentioned, 
except  Irrigation  districts,  contemplate  that  eventually  they 
will  become  joint  stock  companies  of  the  type  Just  described, 
or  Irrigation  districts. 

Water  Rights  in  Irrigation  Districts.— In  irrigation  districts 
the  right  to  water  is  an  Incident  to  ownership  of  land  within 
the  boundaries  of  a  district  and  goes  with  the  land.  Each 
acre  of  land  in  a  district  Is  entitled  to  Its  share  of  the  water 
supply  of  the  district,  whatever  that  supply  may  be.  Here 
the  quantity  of  water  which  will  be  received  depends  entirely 
upon  the  relation  between  the  quantity  available  and  the 
acreage  of  land  in  the  district.  Thus  an  examination  of  the 
water  right  of  the  district  itself  is  the  only  means  of  forming 
an  Idea  of  the  value  of  the  right.  Every  district  has  a  nomi- 
nal water  supply  of  a  certain  quantity  for  each  acre  In  the 
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district,  but  as  pointed  out,  this  may  be  only  nominal.  The 
actual    supply   may    be   much   less. 

In  districts  there  is  no  purchase  of  a  water  right,  as  such, 
but  merely  the  purchase  of  land.  Districts  issue  bonds  to  ob- 
tain funds  for  securing  a  water  supply,  and  taxes  are  levied 
to  raise  funds  to  pay  the  bonds  and  interest  and  the  cost  of 
operation  and  maintenance.  These  taxes,  if  unpaid,  become 
a  lien  on  the  land,  and  the  amount  of  bonds  which  must  be 
paid  off  by  each  acre  of  land  is  in  effect  the  price  of  a  water 
right  for  that  acre,  although  it  may  not  be  called  that.  At 
present  (1920)  there  is  a  very  strong  tendency  to  reorganize 
enterprises  of  other  types,  particularly  United  States  reclama- 
tion projects,  into  districts. 

United  States  Reclamation  Projects.— To  obtain  a  right  to 
water  iu  a  United  Slates  reclamation  project  it  is  necessary 
to  acquire  land  within  the  limits  of  the  project  and  make 
application  to  the  Reclamation  Service  for  water.  For  each 
project  the  Secretary  of  the  Interior  fixes  the  size  of  farm 
unit  (the  acreage  for  which  one  person  may  obtain  water), 
the  price  of  rights  per  acre,  the  quantity  of  water  to  be  de- 
livered per  acre,  and  the  annual  charges  for  water.  These 
items  vary  for  the  different  projects,  but  full  information  re- 
garding any  of  them  can  be  obtained  from  the  United  States 
Reclamation  Service.  Washington.  D.  C.  Though  the  Secre- 
tary of  the  Interior  fixes  for  each  project  the  quantity  of  wat- 
er which  is  to  be  delivered  to  each  acre  of  land,  the  water 
user  on  these  projects,  as  under  the  others,  is,  in  fact,  en- 
titled to  his  share  of  whatever  water  is  available  for  the 
project,  rather  than  a  fixed  quantity. 

Originally  the  United  States  reclamation  projects  consisted 
largely  of  public  lands,  and  entrymen  on  these  lands  took 
them  subject  to  the  water-right  charges,  and  title  to  the  land 
is  not  received  until  the  charges  are  paid.  Owners  of  private 
lands  within  these  projects  are  required  to  apply,  for  water 
and  agree  to  make  their  land  subject  to  the  w^ater-right 
charges.  There  is  little  public  land  in  these  projects  open  to 
entry,  so  that  the  purchase  of  private  land  or  relinquishments 
from  entrymen  on  public  land  subject  to  the  water-right 
charges  is  about  the  only  way  to  acquire  rights  under  such 
projects.  Before  making  such  a  purchase,  one  should  find  out 
from  the  local  office  ot  the  United  States  Reclamation  Service 
the  exact  status  of  the  land  in  question  with  reference  to  pay- 
ments made  and  to  be  made  for  water  rights.  Prices  ot  land 
or  relinquishments  will  be  a  matter  of  agreement  between 
the  parties. 

Water-right  charges  are  to  be  paid  in  20  years,  with  no  in- 
terest on  deferred  payments. 

In  1917  and  1919  many  of  the  States  in  which  the  United 
States  Reclamation  Service  is  operating  amended  their  irri- 
gation district  laws  to  provide  that  districts  may  contract 
with  the  United  States  for  a  water  supply.  It  is  expected 
that  under  these  laws  the  land  in  reclamation  projects  will 
be  organized  into  irrigation  districts,  when  the  water-right 
charges  will  assume  the  form  of  a  tax  lien,  as  in  other  dis- 
tricts. If  this  is  done,  the  acquirement  of  land  within  a  dis- 
trict will  carry  with  it  a  right  to  water. 

Carey  Act  Projects. — The  so-called  "Carey  Act"  (act  of 
Aug.  18.  1.S94)  grants  public  lands  to  the  States  containing 
arid  lands  on  condition  that  the  States  provide  for  their  irri- 
gation and  settlement.  The  States  enter  into  contract  with 
construction  companies  which  build  the  works  and  sell  water 
rights  to  settlers,  while  the  States  sell  the  lands.  The  States 
sell  land  only  to  purchasers  ot  water  rights  and  the  companies 
sell  rights  only  to  purchasers  of  land. 

Water  rights  are  usually  sold  on  deferred  payments,  and 
the  notes  given  for  deferred  payments'  are  made  liens  on 
the  settlers'  interest  in  the  lands  and  each  agrees  to  give  a 
mortgage  on  the  land  itself  as  qoon  as  he  gets  title. 

The  contracts  usually  provide  for  the  delivery  of  a  fixed 
quantity  of  water  per  acre  per  year,  or  for  the  continuous 
delivery  of  a  stream  of  a  given  size  tor  a  given  acreage,  but 
they  provide  also  that  in  case  of  shortage  the  supply  avail- 
able shall  he  divided  among  all  users  in  proportion  to  the 
acreage.  Here,  as  In  the  other  types  of  enterprises  discussed. 
the  relation  ot  the  wafer  supply  of  the  company  to  the  total 
acreage  in  the  enterprise  Is  the  Important  consideration,  and 
not  the  quantity  of  water  named  In  the  contracts. 

Most  Carey  Act  contracts  provide  that  the  projects  shall 
be  turned  over  to  stock  companies  of  the  type  described,  when 
a  certain  proportion  of  the  rights  are  sold.  Purchasers  of 
rights  receive  shares  of  stock  in  the  new  companies,  so  that 
when  the  rights  are  paid  for  the  works  belong  to  the  water 
users. 


Commercial  Companies. — Commercial  Companies  have  all 
sorts  ot  plans  for  disposing  of  water  rights,  but  their  con- 
tracts have  a  general  similarity.  The  laws  of  many  of  the 
States  prohibit  the  ?ale  of  rights  which  merely  allow  the 
purchaser  to  get  water  upon  the  additional  payment  of  an- 
nual charges.  In  consequence,  almost  every  plan  provides 
that  the  purchaser  ot  a  water  right  shall  secure  an  interest 
in  the  works  and  rights  belonging  to  the  company.  Usually 
the  plan  is  the  same  as  that  followed  in  Carey  Act  enter- 
prises— the  exchange  of  the  water-right  contract  for  stock 
in  the  company  when  a  certain  proportion  of  all  the  rights 
in  the  company  is  sold.  These  contracts,  like  the  others, 
fix  the  quantity  of  water  to  be  delivered,  the  land  on  which 
the  water  is  to  be  used,  and  the  charges  which  are  to  be 
paid  annually  until  the  works  are  turned  over  to  the  contract 
holders.  Here,  again,  water  is  to  be  prorated  in  times  of 
scarcity. 

It  is  seen,  therefore,  that  under  practically  every  type  of 
enterprise,  no  matter  what  the  nominal  quantity  of  water  to 
be  delivered  may  he,  the  actual  quantity  is  a  share  in  the 
available  supply,  based,  in  most  instances,  on  the  acreage 
owned,  but  in  mutual  companies  on  the  number  ot  shares  of 
stock  owned. 

In  1919  Montana  enacted  a  law  creating  an  irrigation  com- 
mission, and  providing  that  any  parties  wishing  to  sell  water 
or  water  rights  or  to  contract  to  supply  water,  shall  apply  to 
the  commission  for  a  permit.  It  the  commission,  after  In- 
vestigation, finds  that  it  is  likely  that  there  will  not  be  suf- 
ficient water,  or  that  the  proposed  contracts  or  terms  of  sale 
are  not  fair. 'it  is  to  refuse  permits.  Persons  thinking  of 
buying  irrigated  land  in  Montana  should  apply  to  this  com- 
mission, at  Helena,  for  information  as  to  the  water  rights 
and  water  supply  of  the  parties  offering  land  for  sale. 

Distribution  of  Water  From  Streams. — Water  from  streams 
is  distributed  to  canals  in  accordance  with  their  rights  by 
public  officials,  usually  called  water  commissioners.  Each 
commissioner  has  charge  of  the  water  within  a  certain  dis- 
trict. He  has  a  list  ot  the  rights  showing  amounts,  dates, 
and  locations,  and  distributes  the  water  accordingly.  In 
most  States  commissioners  control  diversions  only  when 
called  upon  by  water  users.  When  there  is  water  enough 
for  all  each  takes  it  as  he  pleases.  In  the  more  highly  de- 
veloped communities  commissioners  are  on  duty  most  of  the 
time.  Interference  with  the  work  of  a  water  commissioner, 
by  changing  gates  set  by  him.  is  a  misdemeanor  in  most 
States. 

Distribution  of  Water  From  Canals. — The  method  ot  dis- 
tributing water  adopted  under  any  canal  system  has  much 
to  do  with  the  value  of  its  rights  to  farmers,  as  it  has  a  large 
influence  on  the  economy  with  which  they  can  use  not  only 
their  water  supply  but  also  their  time.  In  many  instances 
the  regulations  under  which  water  is  distributed  have  more 
practical  effect  than  the  terms  of  contracts  under  which  rights 
are  acquired.  Three  systems  ot  distributing  water  from  ca- 
nals are  in  common  use:  In  continuous  flow;  in  rotation; 
and   on   demand. 

Contracts  or  agreements  under  which  rights  are  purchased 
usually  provide  either  for  the  delivery  of  a  stream  of  a  given 
size  continuously  throughout  the  irrigating  season  or  for 
the  delivery  of  a  certain  quantity  or  depth  ot  water  on  the 
land  per  season;  and  in  many  instances  where  contracts  call 
for  continuous  delivery,  water  is,  in  fact,  delivered  in  rota- 
tion.   In  only  a  few  instances  is  water  delivered  on  demand. 

Delivery  in  continuous  flow  is  the  oldest  system,  but  is 
giving  place  to  rotation.  The  size  ot  the  stream  delivered  de- 
pends on  the  acreage,  a  common  ratio  being  1  cubic  foot  per 
second  tor  80  acres.  Under  this  system  the  farmer  with  a 
few  acres  gets  a  very  small  stream,  while  the  one  with  a  large 
acreage  gets  a  large  stream.  This  system  has  several  serious 
disadvantages.  Small  streams  can  not  be  used  economically. 
On  light  soils  a  small  stream  can  not  be  distributed  evenly 
over  the  fields,  and,  whatever  the  type  of  soil,  irrigating  with 
a  small  stream  takes  much  more  time  than  should  be  used 
for  that  purpose.  When  a  farmer  has  a  large  enough  acreage 
to  give  him  a  stream  ot  2  or  more  cubic  feet  per  second  he 
can  use  a  continuous  flow  to  better  advantage,  since  it  Is  a 
large  enough  stream  to  work  with,  and  he  can  rotate  the 
water  among  his  own   fields. 

Under  the  rotation  systems  the  various  farmers  under  a 
canal  receive  water  in  turn,  and  In  this  way  each  gets  a  larger 
stream  than  it  he  received  a  continuous  stream,  and  he  can 
use  the  water  to  good  advantage  and  get  through  with  it, 
leaving  him  more  time  tor  other  work.    The  quantity  M  water 
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received  is  regulated  by  the  length  of  time  a  stream  la  used 
by  each  farmer,  rather  than  by  the  size  o(  the  stream.  This 
system  has  the  disadvantage  that  the  farmer  can  not  always 
get  water  just  when  he  thinks  he  needs  it,  but  usually  ro- 
tation schedules  are  arranged  to  flt.  as  nearly  as  possible, 
the  needs  of  the  crops  grown,  and  the  advantages  of  having 
large  streams  and  doing  the  watering  quickly  more  than  offset 
any  disadvantage  of  waiting  for  turns. 

The   ideal   system    is    to   get   water   on   demand.      In   such 
ises  a  water  supply  is  like  a  bank  account     The  farmer  has 
credit  of  his  season's  supply  and  can  draw  as  he  needs  it. 
Ills  system  can  be  adopted  only  where  storage  facilities  are 
\allable  for  holding  the  water  until  it  is  called  for. 
I'sually  the  farmer  will  have  no  choice  as  to  which  system 
•  •  will  work  under,  except  that  hi-  may  choose  where  he  will 
•ttle,  and  keep  this  point  in  mind  in  making  his  choice.     If 
.1  farmer  is  acquiring  land  under  an  established  irrigation  sys- 
tem, local  inquiry  as  to  results  under  the  system  will  be  the 
best   means   of   determining   the   satisfactory   character  of   a 
distributing  system,  as  well  as  the  value  of  the  water  supply. 

Sewage  Disposal  at  a  Saskatche- 
wan Penitentiary 

A  complete  sewage  disposal  plant  entirely  boused  in,  was 
:.tced  in  operation  during  the  latter  part  of  the  war  to  take 
ire  i.\i  the  flow  from  a  penitentiary  located  on  the  outskirts 
^i  Prince  Albert,  Saskatchewan,  has  been  successful  in  its 
operation  even  in  the  extreme  cold  winters.  A- description 
of  this  plant  is  contained  in  an  article  by  R.  F.  Uniacke, 
Chief  Engineer  of  Penitentiaries,  Department  of  Justice.  Ot- 
tawa, in  a  recent  issue  of  The  Canadian  Elngineer,  from  which 
the  following  notes  are  taken. 

The  plant  (Figs.  1  and  2)  was  designed  to  take  care  of 
255  persons,  with  a  per  capita  flow  of  50  gal.  in  IS  hours, 
or  a  total  of  13,oOu  gal.  per  day,  and  consists  of  a  sewage 
ejector  discharging  into  an  Imhoff  tank,  dosing  tank,  sprinkl- 
ing filters,  and  secondary  tank.  A  screen  chamber  is  pro- 
vided with  two  rectangular  baskets  about  IS  in.  square  and 
12  in.  deep,  which  can  be  lifted  from  place  and  cleaned.  The 
sewage  ejector  discharges  30  gal.  of  sewage  each  time,  and 
is  operated  by  an  IngersoU-Rand  3V6  by  4-ln.  belt-driven 
water-cooled  air  compressor. 

The  capacity  of  the  Imhoff  tank  is  12,000  gal.  of  which  5,000 
gal.  is  sludge  storage.  The  tank  is  divided  longitudinally 
by  partitions  so  placed  as  to  give  a  rectangular  cross  sec 
tlon  of  4  by  5  ft.  deep,  and  below  this  are  the  steeply  Inclined 
baffles  for  the  settled  solids  to  slide  down.  The  dosing  cham- 
ber has  a  capacity  of  900  gal.  between  high  and  low  level  and 
contains  a  Miller  dosing  siphon.  When  the  overflow  reaches 
a  level   about   4   In.   below  the  top  of  the  weir,  the  siphon 


liquid    chlorine    machine    was    installed    for    disinfecting    the 
effluent. 

The  secondary   lank  was  made  by   remodeling  an  existing 
septic  tank   built   in   lyll.     .\   hopper  bottom  was  built  in  it 
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Plan    of    Sewage    Disposal    Plant. 

of  broken  waste  material  and  surfaced  with  concrete.  The 
settling  chamber  is  24  ft.  long  and  10  ft.  wide  by  10  ft.  deep, 
and  Is  much  larger  than  necessary,  but  undoubtedly  con- 
tributes to  the  successful  operation  of  this  part  of  the  plant. 
As  a  protection  against  freezing  the  plant  was  completely 
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Longitudinal   Section   Through   Sewage    Disposal    Plant. 


action  begins,  emptying  the  chamber  In  8  minutes  through 
the  nozzles   onto   the  sprinkling  filter  beds. 

The  foundation  for  the  bed  and  walls  of  the  building  was 
a  continuous  reinforced  concrete  mat  sloped  in  three  direc- 
tions and  forming  two  valleys  sloping  towards  the  outlet 
point,  rpon  this  floor  was  laid  channel  tile  for  nnderdralns. 
As  the  cost  of  stone  was  prohibitive,  brick  bats  from  the 
brick-making  plant  at  the  institution  were  used  for  filter 
media.  The  brick  was  broken  into  pieces  *i  In.  to  2^4  In- 
ir  size  and  all  dust  was  removed.     At  the  point  of  outlet  a 


housed  in  with  a  brick  structure,  in  which  are  ample  lights 
and  ventilators.  The  building  is  also  steam  heated  so  that 
the  temperature  will  not  fall  below  50=',  although  a  contin- 
uous low  temperature  of  30  to  40°  below  outdoors  is  not  un- 
common. 

The  plant  was  put  in  operation  during  July.  1918,  and  a 
clear  effluent  resulted.  The  cost  to  the  Department  of  Jus- 
tice for  materials  and  labor  was  $9,700. 


N'otp. — Ali  gallons  are  Imperial  gallons. 
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Self-Cleansing  Underground  Water 
Collecting  System* 

BY  GEORGE  T.  PRINCE. 
The  speaker  was   recently  called   in   consultation  by  the 
authorities  of  a  western  town  to  overcome  a  condition  which 
was  seriously  affecting  the  public  water  supply. 

This  supply  is  obtained  by  means  of  a  wooden  gallery, 
which  is  laid  below  the  bed  of  the  North  Platte  River,  and 
extends  under  the  river  bed  for  a  distance  of  about  600  ft. 
from  the  east  bank.  It  is  of  square  cross-section,  36  by  36  Ins. 
inside  dimensions,  made  up  of  2x4  in.  planks  spaced  about 
%  ins.  apart. 

The  character  of  the  water  and  material  surrounding  this 
couecting  box  or  gallery  are  of  such  a  chemical  nature  as  to 
form  over  and  around  the  galler>-  an  almost  impervious  cur- 
tain which  tends  to  cut  off  the  infiltration  of  the  water  sup- 
ply. Relief  has  been  obtained  by  periodically  excavating  the 
incrusted  material  which  has  formed  about  the  gallery,  but 
the  relief  is  only  temporary,  as  the  cementing  process  again 
occurs  within  a  few  weeks. 

Another  city  located  to  the  west  on  the  same  river  is  ex- 
periencing similar  trouble  due  to  the  cementing  qualities  of 
the  material  of  the  river  bed  in  conjunction  with  the  hard 
water. 

The  offering  here  submitted  cannot  be  dignified  by  the 
usual  term  of  a  "paper";  it  should  rather  be  regarded  in  the 
nature  of  a  suggestion  to  serve  as  a  basis  for  comment,  and 
it  is  hoped  that  it  will  be  of  sufficient  interest  to  elicit  dis- 
cussion as  to  the  wisdom  of  the  relief  measures  that  are  pro- 
posed to  be  taken  and  herein  described,  for  it  is  only  by 
hearty  cooperation  and  profiting  by  others'  experience  that 
we  can  hope  to  obtain  the  maximum  good.  Our  experience 
of  more  than  40  years  in  the  design,  construction  and  opera- 
tion of  engineering  work  teaches  us  that  the  self-centered 
man  is  a  dangerous  individual,  not  only  to  his  own  personal 
interests,  but  more  particularly  to  the  interests  of  others 
with  which  he  has  to  do. 

Not  only  has  this  particular  gallery  suffered  because  of  the 
cementing  qualities  of  the  surrounding  materials,  but  we 
found  on  examination  that  considerable  quantities  of  gravel 
and  sand  obtained  entrance  to  the  interior  of  the  gallery  and 
subsequently  to  the  suction  well  with  which  it  is  connected, 
thus   evidencing   improper   construction. 

An  analysis  of  the  water  supply  indicated  serious  contamina- 
tion, and  at  the  time  we  were  called  into  consultation,  there 
were  a  number  of  cases  of  typhoid  in  the  town.  We  at  once 
had  an  emergency  chlorinator  installed  with  favorable  re- 
sults. The  threatened  epidemic  died  out.  Since  that  time, 
on  our  recommendation,  the  town  has  purchased  a  perma- 
nent  chlorinating  equipment. 

It  is  deemed  essential  to  construct  another  water  collect- 
ing system,  to  be  located  at  a  point  under  the  river  north 
and  above  a  creek  which  discharges  into  the  river  about  a 
quarter  of  a  mile  above  the  existing  gallery,  which  discharges 
considerable  sewage  contamination. 

The  proposed  construction  includes  a  new  pumping  station 
located  on  the  east  bank  of  the  river  about  250  ft.  east  from 
the  new  water  collecting  system.  Near  this  pumping  station 
a  suction  well  will  be  constructed  from  which  a  14-in.  cast- 
iron  supply  main  will  extend  west  and  connect  with  the  con- 
necting pipe  or  back-bone  of  the  water-collecting  system. 

The  flow  of  the  river  at  the  location  of  the  collecting  sys- 
tem Is  from  north  to  south.  The  Pathfinder  Dam,  constructed 
by  the  Federal  Government,  is  located  on  the  river  some- 
thing over  100  miles  to  the  north.  During  the  fall  and  winter 
months,  this  d'am  stores  water,  and  the  stage  of  the  water 
in  the  river  below  the  dam  Is  low  until  the  irrigation  season 
opens  In  the  spring.  It  is  therefore  proposed  to  construct 
this  collecting  system  during  time  of  low  water. 

The  proposed  collecting  system  will  consist  of  a  14-ln.  cast- 
iron  connecting  pipe  with  tight  joints,  which  will  be  laid  for 
a  distance  of  about  900  ft.  In  a  north  and  south  direction 
parallel  with  and  within  .50  ft.  of  the  east  water  line  of  the 
river  at  Its  low  stage.  The  supply  main,  which  extends  west 
from  the  su'-tion  well  located  on  the  east  bank  of  the  river, 
will  connect  with  this  connecting  pipe,  near  its  south  end. 


It  is  proposed  to  insert  in  this  connecting  main  at  intervals 
of  100  ft.,  a  cast-iron  special  wye  casting,  the  branch  opening 
of  which  will  be  fitted  with  a  flange,  to  which  an  8-in. -flange 
valve  will  be  bolted. 

The  river  bed  at  this  particular  location  resembles  a  beach, 
consisting  of  excellent  quality  of  building  sand  underlain 
with  washed  gravel  varying  in  size  from  say  %  to  8  in.  The 
elevation  of  this  river  bed  along  the  line  of  the  connecting 
pipe  varies  from  83  at  the  south  end  to  84  at  the  north  end, 
and  the  elevation  of  the  flow  line  of  the  connecting  pipe  will 
vary  from  74  at  the  south  end  to  75  at  the  north  end. 

Extreme  low  water  is  assumed  to  be  80,  or  4  ft.  below  the 
river  bed  at  the  south  end  of  the  collecting  system.  Under 
usual  conditions  the  elevation  of  the  river  water  during  the 
non-irrigation  season,  from  say  Sept.  15  to  Mar.  15,  will  ap- 
proximate 82.5. 

Examinations  that  have  been  made  of  the  sub-soil  at  the 
proposed  location  of  the  collecting  system  indicate  conditions 
at  this  point  similar  to  what  exists  throughout  the  entire 
Platte  River  basin,  namely  a  very  large  under-ground  flow 
of  water. 

Attached  to  each  of  the  ten  8-in.  valves  there  will  be  bolted 
three  12-ft.  lengths  of  S-in.  flange  cast-iron  pipe,  which  will 
be  laid  in  line  or  angle  of  the  aforementioned  wye  con- 
nections. 

Each  of  these  flange  pipes  will  be  drilled  in  three  lines  of 
1-in.  holes,  50  holes  in  each  of  the  pipes,  equally  spaced  and 
staggered.  The  extreme  end  of  each  branch  line  will  be 
closed   by  a  blank  flange. 

Each  branch  line  will  be  laid  for  its  length  of  36  ft.  at  the 
same  elevation  as  its  connecting  wye  special  in  a  trench  not 
less  than  46  in.  in  width  at  the  bottom.  The  trench  will  be 
excavated  to  a  depth  of  at  least  12  in.  below  the  pipe  and  re- 
filled with  washed  gravel,  no  particle  of  which  will  be  less 
than  2  in.  in  dimension,  the  larger  particles  being  placed  next 
to  the  pipe.  On  each  side  of  the  flange  pipe  for  a  width  of 
18  in.  and  on  top  to  a  depth  of  4  ft.,  washed  gravel  of  like 
character  to  that  below  the  pipe  will  be  placed  and  above 
this  the  trench  may  be  filled  with  excavated  material. 

Around  each  8-in.  valve  there  will  be  built  a  concrete  man- 
hole, the  top  of  which  will  be  at  elevation  90,  or  about  2  ft. 
above  high  water  in  the  river.  These  manholes  will  not  be 
subjected  to  ice-flow  as  the  river  is  at  its  low  stage  during 
the  winter  months.  These  8-in.  valves  will  be  built  with  ris- 
ing stems,  the  floor  standards  and  hand-wheels  being  erected 
upon  the  concrete  covers  and  housed  in  as  a  protection 
against  the  weather. 

In  the  pump  house  there  will  be  installed  centrifugal  pumps, 
belt-driven  by  oil  engines.  The  discharge  from  the  pumps 
will  pass  south  through  a  12-in.  cast-iron  pipe  line  for  a  dis- 
tance of  about  1600  ft.  at  which  point  It  will  connect  with  two 
existing  force  mains  which  are  laid  to  two  distributing  reser- 
voirs located  on  high  ground  east  of  the  town. 

The  method  adopted  to  guard  against  the  evils  incident  to 
the  stoppage  of  Infiltration  of  under-ground  water  caused  by 
the  cementing  process  and  to  insure  a  constant  and  abundant 
supply  of  water,  will  Involve  a  reverse  current  of  water 
through  a  by-pass  pipe  connecting  the  discharge  and  supply 
mains  under  a  static  head  of  220  ft.  About  once  a  week  all 
of  the  ten  8-in.  valves  on  the  branches  of  the  collecting  sys- 
tem will  be  closed,  after  which  each  valve  will  be  opened 
successively  for  such  length  of  time  as  to  allow  the  reverse 
flow  from  the  reservoir  to  wash  out  and  remove  all  matter 
of  a  clogging  nature  that  has  accumulated  around  and  above 
the   branch  pipe. 

Assuming  the  pipe  conditions  to  be  such  that  3.000  gal.  of 
reverse  flow  per  minute  can  be  delivered  to  each  branch  pipe 
line  under  a  dynamic  head  of  70  ft.,  it  is  evident  that  each 
of  the  150  holes  in  the  branch  pipe  line,  would  have  to  pass 
20  gal.  of  water  per  minute  requiring  a  velocity  through  the 
holes  of  8.16  ft.  per  sec.     It  we  assume  the  value  of  the  co- 


•A  pap^-r  presented  at  the  Iowa  Section  of  the  American  Water 
WorkB  Association. 


eflicient  of  discharge,  C,  in  the  formula  V  =  C  V  2  GH.  and 
assume  H  to  have  a  value  of  70  ft.,  the  formula  would  indi- 
cate a  velocity  per  second  of  32.4  ft.  Just  how  much  the 
velocity  would  be  retarded  by  the  gravel  filling  around  the 
branch  pipe  lines  is  indeterminate,  but  the  above  figures 
wouM  indicate  a  reduction  in  pressure  of  75  per  cent,  due  to 
the  surrounding  gravel  mass. 

It  is  believed  that  the  resulting  velocity  of  the  reverse  flow 
through  the  surrounding  gravel  mass  would  be  sufllclent  to 
cleanse  it  thorotiphly  of  all  the  clogging  matter  that  may 
have  collected  therein  and  restore  normal  condition. 
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Sewer  Construction   with  a  Drag- 
line Excavator 

In  building  a  storm  and  sanitary  sewer  in  Detroit,  a  drag- 
line excavator  Is  being  used  with  marked  success.  The  fol- 
lowing description  is  Uken  (rom  "The  Excavating  Engineer." 

The  work  Is  under  the  direction  of  Mr.  Clarence  W.  Hub- 
bell.  Engineer  for  the  city.  Mr.  Roy  Ackley  is  Engineer  in 
charge  of  the  job. 

Brandon  &'  Hanna,  of  Detroit,  have  section  No.  2  of  this 
work  along  Six  Mile  Road  between  Mt.  Elliott  and  Conant 
.\venues.  This  contract  calls  for  the  construction  of  7,000 
fl.  of  coniTi'te  sewer  with  an  inside  diameter  of  10  ft.  6  In. 

Method  of  Excavation. — Work  was  started  on  May  1st  1920. 
The  trench  Is  being  excavated  by  a  Class-14  Bucyrus  dragline 
with  a  60  ft.  boom  and  a  2-yd.  bucket,  mounted  on  skids  aifd 
rollers.  The  excavation  is  being  made  on  an  average  of  40 
ft.  wide  on  top  and  30  ft.  deep.  The  slope  carried  at  the  time 
this  article  was  written  Is  V4  to  one.  the  material  standing  up 
fairly  well.  The  contractors  however  expect  soon  to  Increase 
this  slope  due  to  sand  conditions  that  will  develop  ahead. 

The  trench  is  trimmed  close  to  the  section  required  for  the 
forms  by  the  dragline,  only  three  men  being  required  to  shape 
the  bottom,  and  three  men  to  operate  the  dragline.  The  ma- 
terial Is  cast  to  one  side,  leaving  a  berm  of  about  12  ft.,  as 
shown  in  Fig,  1. 

Protress  Attained. — The  dragline  has  been  actually  operat- 
ing but  4'-s  hours  of  the  9-hour  day.  the  delay  being  due  to 
the  lack  of  materials.  Twenty-five  feet  of  concrete  sewer  is 
being  laid  per  day  under  these  conditions.  The  dragline  has 
never  failed  to  keep  well  ahead  of  the  forms,  the  task  being 


concrete  sewer.  The  inverted  third  is  pulled  ahead  and  set 
by  the  dragline  and  the  arch  consisting  of  the  remaining  two 
thirds  is  carried  ahead  on  travellers  and  set  by  ratchet  jacks. 
The  concrete  is  delivered  through  a  chute  from  a  21-S  Knick- 
erbocker steam  mixer.  The  mixer  is  served  by  twenty  V4- 
yard  Lakewood   steel  V-shaped  cars,  with  a  24-in.  gauge.  They 


j^:^' 


Fig.   1  — Dragline   Taking   Out  the   Dirt. 

are  handled  by  a  Plymouth  gasoline  locomotive,  the  haul  at 
present  being  2,000  ft.  Thirty-five  men  are  being  used  on 
the  concrete  work,  including  the  forms  and  other  work. 

Backfilling. — The  backfilling  is  being  done  with  a  one-yard 
clam-shell  machine.  In  order  to  keep  up  with  the  dragline 
and  make  work  safe,  only  about  halt  of  the  spoil  is  being 
cast  back  by  this  machine. 


Fig.  2 — view  of   Trench   Showing    How  the    Forms   Arc   Set   and   the    Concrete     Poured 

to  keep  the  forms  up  to  the  dragline.  According  to  Brandon 
&  Hanna  50  to  60  ft.  could  easily  be  laid  In  9  hours  if  ma- 
terials were  available.  No  delays  have  been  experienced  on 
the  dragline. 

Construction     of    Concrete     Sewer. — Blaw-Knox     telescopic 
steel  forms   (Pig.  2.)   being  used  for  the  construction  of  the 


Edward  Gray  is  Superintendent  in  charge  of  the  work. 
Glen  Brandon  is  chief  operator  and  A.  Smith,  Assistant  Op- 
erator. 

The  contractors  expect,  to  finish  the  job  in  the  fall  of  1921 
but  with  an  open  winter  they  hope  to  advance  this  date  to 
the  late  spring  of  1S21. 
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Air  Pockets  and  Vacuum  Troubles 
in  Gravity  Water  Mains 

Nearly  every  water  works  superinteudeiit  has  experienced 
trouble  in  connection  with  some  phase  of  air  in  water  mains. 
Some  suggestions  and  remedies  are  given  in  a  paper  by  J. 
AV'.  Ledoux,  Consulting  Engineer,  Philadelphia,  Pa.,  read  be- 
fore the  recent  annual  convention  of  the  New  England  Water 
Works  Association,  and  the  following  notes  are  taken  there- 
from. 

Where  the  discharge  pipe  is  perfectly  tight,  if  a  small 
quantity  of  air  be  pumped  with  the  water,  it  is  likely  to  accu- 
mulate on  the  summits  and  appreciably  reduce  the  capacity 
of  the  pumping  main,  or — what  is  the  same  thing — increase 
the  friclional  head  due  to  the  reduced  cross-section  of  the  pipe 
at  the  summits.  The  remedy  is  to  prevent  the  ingress  of  air 
at  the  pumping  plant,  but  even  at  the  best  more  or  less  air 
is  entrained  with  the  water,  and  under  reduced  pressure  at 
the  summits  this  air  may  at  times  accumulate,  and  ilien  the 
only  remedy  is  to  provide  automatic  air  valves  on  these  sum- 
mits. However,  this  difficulty  is  not  common  for  -several  rea- 
sons. Unless  it  enters  the  pumping  main  in  large  quantities, 
it  is  generally  carried  along  with  the  water;  and  if  an  air 
obstruction  develops,  the  automatically  increased  pumping 
pressure  tends  to  drive  it  over  the  summits  by  attrition. 
Also,  air  will  escape  through  apertures  too  small  to  show 
water  leaks,  and  there  are  usually  enough  of  these  to  prevent 
noticeable  trouble  from  pumping  discharge  mains.  This  prop- 
erty of  air  is  often  the  cause  of  leaks,  fo"-  in  discharging  at  a 
high  velocity  it  increases  the  size  of  the  aperture  by  washing 
out  fine  particles  of  material  that  would  remain  in  place  if 
the  pipe  were  full  of  water. 

\\TiiIe  the  cushioning  effect  of  air  in  mains  often  prevents 
serious  water  hammer,  on  the  other  band,  its  sudden  escape 
at  a  high  velocity,  as  sometimes  happens,  will  produce  serious 
water  hammer. 

The  accumulation  of  air  in  summits  of  gravity  mains 
has  frequently  resulted  in  the  complete  interruption  of  the 
supply  on  large  portions  of  the  system,  and  sometimes  this 
phenomenon  is  troublesome  and  difficult  of  correction. 

In  one  case  in  the  experience  of  the  writer  a  14-ln.  main 
extended  from  a  distributing  reservoir,  at  elevation  628, 
across  a  valley,  the  elevation  of  which  was  150,  to  the  oppo- 
site hill  at  elevation  550,  where  there  was  a  considerable 
amount  of  population,  and  very  variable  topography.  Branches 
from  this  main  extended  at  right  angles  in  both  directions  to 
lower  elevations.  It  was  found  that  no  water  could  be  fur- 
nished on  one  of  these  branches,  as  was  evidenced  by  the 
complaints  of  the  consumers.  The  spigots  were  opened  in 
bouses  and  the  water  would  not  flow  even  at  the  ground  floor. 
After  many  hours  of  investigation,  a  pocket  of  air  under 
pressure  was  discovered  at  one  of  the  summits,  and  as  soon 
as  this  was  released  the  supply  was  immediately  resumed. 
Another  case  consisted  of  a  16-in.  gravity  main  extending 
for  8  miles  from  an  impounding  reservoir  to  2  standpipes 
supplying  a  railroad  service.  It  was  found  one  afternoon  that 
no  water  would  flow  into  the  standpipes,  and  it  was  imme- 
diately assumed  that  somebody  had  closed  a  valve  or  that  the 
reservoir  was  empty,  because  there  had  not  been  experienced 
any  trouble  since  the  line  was  installed  several  months  pre- 
viously. An  inspection  was  made;  air  valves  were  opened  all 
alone  the  mountain  at  the  various  summits;  no  water  flowed 
and  no  air  came  out  of  the  main.  It  was  finally  learned  that 
or  the  day  before  a  valve  had  been  closed  near  the  reservoir 
to  make  some  slight  repair  on  the  line;  on  inquiry  it  was 
found  that  this  valve  had  been  reopened  and  this  was  verified. 
It  had  been  the  intention  to  locate  automatic  air  valves  at  all 
the  summits.  One  of  these  summits  was  close  to  the  Im- 
pounding reservoir.  Finally  this  air  valve  was  examined  and 
to  the  surprise  of  ever>'one  it  was  found  disconnected  and 
lying  In  the  valve  pit.  On  opening  the  air  valve  connection, 
the  air  escaped  and  the  water  began  to  flow  freely.  This  par- 
ticular summit  was  so  close  tp  the  reservoir  and  so  small  as 
compared  with  the  others  on  the  line  that  no  one  suspected 
that  trouble  existed  at  that  point. 

One  of  the  most  Important  conditions  where  serious  dam- 
age can  be  caused  on  a  pipe  line  is  in  the  case  of  a  large 
wood  or  steel  pipe  laid  over  summits  and  valleys.  If,  due  to 
water  hammer  or  defect  In  the  pipe,  an  actual  split  or  break 
(■f  the  pipe  takes  place  in  the  valley,  permitting  a  large  quan- 
tity of  water  to  discharge  faster  than  the  water  can  pass  over 
the  summit  to  keep  the  pipe  full,  a  partial  vacuum  occurs. 


and  unless  the  pipe  is  designed  to  resist  it,  collapse  will  take 
place.  The  only  remedy  for  this  danger  is  to  maintain  a  suf- 
ticient  number  of  poppet  valves  designed  to  take  large  quan- 
tities of  air  into  the  line  automatically;  some  very  serious 
damage  has  taken  place  due  to  the  absence  or  insufficient 
size   of   these    automatic    poppet    valves. 

Ill  connection  with  this  subject,  it  may  be  well  to  call  at- 
tention to  the  best  method  of  filling  a  gravity  piping  system 
that  has  been  emptied  for  any  reason.  The  writer  has  heard 
many  experienced  water  works  men  advocate  filling  the  pipe 
line  by  sections.  This  is  a  very  bad  practice.  The  best 
method  is  to  open  air  valves  at  all  the  summits  and  open 
the  blow-oft"  valves  in  all  the  hollows  and  a  sufficient  number 
of  hydrants  in  the  town.  Then  the  valve  at  the  impouiuliug 
reservoir  is  opened  a  sufficient  amount  to  fill  the  line  in  a  pre- 
determined time.  As  soon  as  the  water  appears  at  the  first 
blow-off  and  flows  full,  this  is  shut,  and  as  soon  as  it  flows 
full  at  the  second  blow-off.  that  is  also  shut,  and  so  on  until 
the  water  appears  at  the  city  hydrants,  shutting  the  low  ones 
first  and  following  them  up  until  the  high  ones  are  shut; 
finally,  the  air  valves  on  the  line  are  closed  and  the  line  is  in 
service,  and  no  danger  of  water  hammer  has  been  experienced, 
and  the  line  is  filled  in  a  shorter  time  than  can  be  done  by 
any  other  method. 


Novel  Application  of  Copper  Sul- 
phate to  Basin  Walls  for 
Control  of  Algae* 

By  GEORGE  F.  BILKISON, 
Chief  Chemist.  Water  Department,  Kansas  City,  Mo. 
The  object  of  this  paper  is  not  to  introduce  a  new  method 
for  the  control  of  algse,  but  rather  to  show  how  the  Kansas 
City,  Mo.,  Water  Department  has,  by  changing  the  applica- 
tion of  copper  sulphate  from  the  water  to  the  basin  walls, 
been  able  to  control  this  annoying  growth  in  their  clear 
water   basins. 

Kansas  City  takes  its  water  supply  from  the  Missouri  River 
at  the  Quindaro  Pumping  Station,  10  miles  above  the  city. 
This  station  has  a  basin  capacity  of  90,000,000  gal.  The  water 
is  purified  by  sedimentation  aided  by  coagulation  and  chlori- 
nation.  It  is  then  delivered  to  the  Turkey  Creek  Station, 
which  is  the  distributing  station.  We  have  seven  storage 
basins  with  a  total  capacity  of  38,000,000  gal.,  located  at  dif- 
ferent points  throughout  the  city.  It  is  in  these  basins  that 
the  algae  growth  causes  the  most  annoyance.  The  basin  be- 
comes very  unsightly,  due  to  the  fact  that  Spirogyra  pre- 
dominates and  appears  in  long  filaments  throughout  the 
basin.  It  also  causes  trouble  in  the  meters  by  stopping  up 
the  strainers.  At  times  offensive  odors  are  generated  due 
to  the  development  of  anabaena  and  other  blue  green  algse. 
The  method  first  used  to  control  this  growth  was  to  scrub 
the  walls  with  long-handled  wire  brushes.  This  was  not  suc- 
cessful due  to  the  fact  that  the  algee  were  torn  loose  from 
the  walls  and  a  large  amount  floated  in  the  water  and  would 
become  attached  to  the  wall  again  at  the  first  opportunity. 
The  next  method  we  tried  was  taking  a  known  amount  of 
copper  sulphate  in  a  sack  and  by  means  of  a  rope  attached 
to  it,  dragging  the  sack  along  the  wall  on  wiiich  the  algae 
were  growing.  The  disadvantages  of  this  method  were  that 
the  current  caused  by  the  sack  w-ould  carry  the  copper  sul- 
phate solution  away  from  the  wall,  and  the  strength  of  the  so- 
lution being  applied  w-as  unknown.  This  method  also  required  a 
great  .deal  of  time  as  the  sack  had  to  be  drawn  bark  and 
forth  over  the  same  wall  to  kill  the  algae. 

To  overcome  the  uncertainty  of  concentration,  an  experi- 
ment was  made  at  the  Quindaro  Station  in  which  the  cop- 
per sulphate  was  applied  with  /foagulent  to  the  water.  Cop- 
per sulphate  being  incompatible  with  aluminum  sulphate,  the 
two  were  dissolved  in  the  same  solution  and  applied  to  the 
water  as  it  passed  over  the  weir  by  means  of  perforated 
pipe  line.  The  volume  of  water  passing  over  the  weir  was 
known.  We  added  copper  sulphate  at  this  point  and  in  this 
way  were  able  to  calculate  the  parts  per  million  in  the  basin. 
We  started  with  0.25  parts  per  million  and  progressively  In- 
ceased  this  to  1.5  parts  per  million.  There  was  no  apparent 
action  on  the  w^all  growth  until  the  concentration  of  the  cop- 
per sulphate  reached  one  part  per  million,  and  at  that  con- 
centration the  algae  at  the  end  of  the  basin  ai,  which  the  cop- 

•Paper  read  before  the  Iowa  Section  ot  the  American  Water 
\\  orks  Association.  * 
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per  sulphate  was  beiii^  applied  'H;ere  killed,  but  1.5  parts  per 
million     was    necessary     to   clear  the  far  wall.    This    experi- 
ment was  followed  by  an  enormous  increase  in  the  bacterial 
count  in  the  basin.     The  alkalinity  of  our  water  at  the  time 
of  this  experiment  was  185  parts  per  million.    While  chemical 
analysis  were  not  made  on  the  effluent  water  from  this  basin, 
I  feel  safe  in  saying  that  most  of  the  copper  sulphate  was 
lost  by  reaction  with  the  alkalinity  of  the  water.    The  follow- 
iuK    varieties    of    flsh    were    present    in    the    basins,   cat    fish, 
carp,    perch,   drum,   shad,   and    buffalo,   none   of   which    were 
killed. 
I'opper  sulphate  is  now  used  in  a  known  strength  solution, 
id  is  applied  directly  to  the  alga>  growth  on  the  basin  walls. 
:ie   water  elevation   in   the  basin   to   be  treated   is   brought 

■  vvn   below    the   algn>   line,   which   is   about   6   ft.   below   the 

■  rnial  elevation  in  our  basin.  This  leaves  the  alga?  cling- 
u  to  the  wall.  A  paint-spraying  pump  is  attached  to  an  8- 
il.  keg  which  is  mounted  on  wheels  and  equipped  with  a 
.ndle.  A  5  per  cent  aqueous  solution  of  copper  sulphate  is 
.ide  by  dissolving  6.5  lb.  of  copper  sulphate  crystals  in  10 
.1.  of  water  and  poured  into  the  keg:  and  while  one  man 
;'.>nites  the  pump  another  man  directs  the  flow  of  the  so- 

tion   which   Is  delivered   in   a   fine   spray,     .\fter  an   hour's 

me  the  walls  are  scrubbed  with  a  wire  brush  and  the  basin 
-   again   tilled   to   normal  elevation. 

One  gallon  of  this  solution  will  cover  125  sq.  ft.  of  wall 
surface  and  can  he  applied  by  two  men  with  a  spraying  ma- 
chine in  A  minutes. 

We  have  found  that  by  carrying  out  this  method  every  two 
months  during  the  warm  weather,  we  are  able  to  keep  our 
basin  walls  comparatively  free  from  algoe. 


Experience  with  Trenching 
Machines  in  Massachusetts 

.Vt  the  annual  conveution  of  the  New  England  Waterworks 
Association  a  general  discussion  about  the  use  of  trenching 
machines  for  excavating  waterworks  trenches  brought  out 
some  valuable  information.  Mr.  George  W.  Batchelder. 
Water  Commissioner  of  Worcester,  opened  the  discussion 
with  a  paper,  the  substance  of  which  follows: 

Machine  Trenching  in  Worcester.— At  the  annual  conven- 
tion of  the  .N>w  Kngland  Water  Works  .-Vssociation  in  1917. 
a  paper  was  presented  which  told  the  story  of  the  use  of 
the  trenching  machine  up  to  that  time.  In  order  to  fully 
cover  the  subject  up  to  the  present  time,  it  will  be  neces- 
sary to  repeat  some  points  in  the  original  paper. 

Trench  Machine  Used. — The  machine  is  a  Model  O,  pur- 
chased of  the  Austin  Drainage  Excavator  Co.  in  1913  at  a  cost 
of  $7,000  less  5  per  cent.  It  is  operated  by  steam,  and  was 
selected  in  preference  to  the  gasoline  machine  because  of 
the  belief  that  there  would  be  less  trouble  in  securing  opera- 
tors who  could  handle  a  steam  machine.  It  has  buckets  of 
18-in..  24-ln.,  :50-in.  and  36-in.  width,  and  in  each  case  the 
cut  made  is  6  in.  wider  because  the  teeth  project  3  in.  on 
each  side.  As  stated  in  the  previous  paper,  trenches  can 
be  cut  much  wider  than  the  buckets  by  barring  down  the 
material  on  each  side  of  and  in  advance  of  the  buckets. 

The  ordinary  depth  to  which  the  machine  cuts  for  water 
pipe  in  Worcesteer  is  5  ft.;  this,  of  course,  can  be  made 
more  or  less  with  a  range  from  0  to  12  ft.  Best  results  are 
not  obtained  at  the  extreme  depth  because  the  boom  runs 
so  nearly  vertical  that  the  buckets  spill  much  of  the  ma- 
terial before  it  reaches  the  conveyor  belt.  Cuts  have  been 
made  for  a  48-in.  pipe  line  with  excellent  results. 

The  machine  has  developed  no  weakness,  though  it  has 
been  used  in  very  hard  digging.  It  has  done  all  of  the  trench- 
ing practicable  in  Worcester  streets,  and  has  been  rented 
to  municipalities  and  contractors  in  Hartford.  Conn.;  Quin'cy. 
Mass.:  Dartmouth.  Mass..  and  Auburn.  Mass.,  where  it  Is 
now  in  operation.  Given  a  straight  run  in  localities  free  from 
obstructions,  the  machine  is  at  its  best  and  has  cut  hundreds 
of  feet  of  trench  in  a  day.  For  use  in  the  installation  of  new- 
water  or  sewer  systems  in  any  soil  except  rock,  it  will  go 
ahead  so  fast  that  the  problem  is  to  keep  the  pipe  laid  within 
hailing  distance. 

Cost  Data  In  Hartford  and  Auburn.— Examples  of  Its  work 
ire  shown  in  these  records: 

H.MITFORP.    roXX..    1917. 

'iin.'  2>'.  X'i>w  P.Trk  .\vp..  'inZ  ft.  lone.  3fi  in.  widp.  .t  ft.  deep,  5  hrs. 

'un.^  27.  Xf-w  Park  .We  .  2fiO  ft.  lone  3fi  in.  wide.  5  ft.  deep.  6  hrs. 

T'lly     6.  Xow  Park  -We..  22n  ft.  long.  36  In.  wide,  S  ft.  d^ep.  7  hrs 

luly  10.  Xfw  Park  .\-.-e..   ?.2n  ft.  lonp.  3fi  in.  wide.  5  ft.  deep.  R  hrs. 

J'llv  :i.  Qii.Tk.  r  I^nrif         40S  ft.  long.  24  in.  wide.  5  ft.  deep.  8  hrs. 


.\L'BL'H.\.    M.\SS..    1920 
.\UK  — 

IS.   Very    coarse    gravel. . .  .-llo  ft.  lone.  :l  In.  wide.  5  ft.  deep,  S      hrs. 
IS.   l-oani.  hard  pan  &  grav.2au  ft.  long.  24  in.  wide.  5  ft.  deep,  5      hrs. 
'  6Va  hrs. 

hrs. 

I  hrs. 

hrs. 

S^  hrs. 


This  total  excavation  amounts  to  34.190  cu.  yd.     The  costs 
of  this  work  are: 

Operator.  J8S;  fireman,  $66;  freight,  $38;  coal,  $48;  oil,  etc.. 
$20 ;   repairs  and  depreciation,  ex.  labor,  $riU.     Total,  $330. 


Cost  per  cu.   yd.,  excl.    rental 

I'u-il    per  I  u.   yd..    inoludInK   rental  price.. 
I'cist   per  c  u.  yd.,   hand   labur  (e.slitnatedj 


. . .   a.66  CIS. 

....17.2  ots. 

. . .03  0  cts. 


in  addition  to  the  work  done  in  Worcester  the  machine  has 
brought  in  a  revenue  for  rentals  of  $9,011,  not  including  the 
job  now  going  on  at  Auburn,  Mass.  The  total  cost  of  re- 
placements and  repair  iiarts  since  the  machine  was  pur- 
chased has  been  $3,864. 

The  machine  shows  no  unusual  signs  of  wear,  and  is  ap- 
parently good  for  many  years  of  service. 

Machine  Trenching  in  Springfield. — Following  Mr.  Batch- 
elder,  the  following  paper  was  presented  by  Mr.  A.  T.  Martin, 
Superintendent  of  the  Springfield  waterworks. 

Work  of  trenching  in  the  city  of  Springfield  is  done  by  a 
Model  24  Parsons  Excavator.  It  is  capable  of  cutting  a 
trench  26  in.  wide,  and  has  been  used  mostly  in  preparing 
trenches  for  laying  12-in.  pipe,  but  has  been  in  service  for 
as  high  as  24  and  even  30-in.  pipe.  The  soil  that  it  has 
handled  has  been  mostly  sandy  with  little  or  no  rock. 

The  first  work  done  by  the  trencher  was  the  digging  of  a 
trench  for  a  16-in.  main,  and  in  this  work  300  or  500  ft.  per 
day  were  laid,  with  a  foreman  and  eight  men  on  the  job.  A 
backfiller  was  also  used. 

Excavating  Over  Old  Water  Main. — Another  work  the 
trencher  accomplished  was  the  removal  of  2,700  ft.  of  an 
abandoned  water  main.  As  this  was  not  in  use  and  as  pipe 
was  at  a  premium  we  decided  to  take  it  up.  Wages  of  shov- 
elers  at  this  time  were  67  ct.  per  hour,  and  the  economy  of 
using  the  trencher  for  this  purpose  can  easily  be  seen. 
'I  wenty  actual  working  days  were  consumed  in  the  labor. 
The  trench  was  excavated  to  the  top  of  the  pipe,  then,  with 
men  to  loosen  the  side,  the  pipe  was  lifted  out.  Three  tons 
of  lead  were  salvaged  on  the  joints  of  this  pipe  line  and  the 
actual  cost  of  the  pipe,  which  was  in  good  condition,  was 
iherefore.  deducting  the  lead  saved,  $1  per  foot  including 
transportation  to  its  future  destination.  The  trench  dug 
in  this  instance  was  from  5%  to  6  ft.  wide  and  6  ft.  deep. 

Trenching  for  30-ln.  Main, — In  digging  the  trench  and  low- 
ering the  30-in.  pipe  the  process  was  to  dig  one  side  and 
then  break  the  sides  on  the  other.  The  trench  was  6  ft.  wide 
and  8  ft.  deep,  and  the  speed  of  operation  was  400  ft.  in  four 
days.  In  accomsiplihing  this  work,  bars  were  left  at  inter- 
vals to  hold  the  pipe  and  then  finally  dug  away  by  hand, 
so  that  the  pipe  lowered  itself. 

The  cost  oC  the  trencher,  which  is  operated  by  gasoline, 
was  $7,800. 

It  was  found  that  when  left  alone  after  working  hours  and 
at  night  the  trencher  was  apt  to  be  tampered  with  by  curious 
persons  or  mischievous  boys.  A  watchman  would  cost  $35 
per  week.  A  cage  is  placed  entirely  around  the  machine  and 
is  made  of  strong  steel  wire,  much  like  that  used  in  the  cages 
around  the  cashier's  offices  in  banks.  It  has  fulfilled  the  ob- 
ject it  was  devised  for.     The  cost  of  this  cage  is  about  $400. 

The  operator  of  the  trencher  is  paid  80  ct.  per  hour,  and 
the  assistant  70  ct. 


Method  of  Preventing  Damage  by  Cable  Borers. — The  U. 
."^.  Bureau  of  Entomology  has  been  called  upon  for  aid  in 
combating  cable  borers,  which  penerate  the  lead-sheathed 
cables  of  telephone  companies  in  California  and  elsewhere 
in  the  United  States.  Some  seasons  the  damage  is  quite 
serious,  moisture  penetrating  through  the  holes  made  by  the 
borer  and  causing  a  short  circuit  in  wet  weather.  Various 
kinds  of  suspension  rings,  lead  alloys,  and  chemical  repellants 
have  been  tried  with  little  success,  but  the  inroads  of  the 
borer  have  been  checked  by  treating  the  suspension  rings 
with  soft  tallow. 
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^.       ,     .             ,-r-.              TT      1            f                 117     ^  •     5-ft.  piece    2-in.    pipe. 

Sinking  Test  Holes  for  a  Water  |  j:».  pi-es  2.^m.  ^^>pe. 

Supply  Survey  S  ^''i-  Sl^cri^itJI^- 

^  ^     "                          *"  2     carixr.ter's   saw  horses  2   ft.   high. 

In  a   survey  of  the  under.^round   waters   in   the  vicinity  of  4    6-ft.  pieces  staging  plank. 

Aberdeen.  S.  D..  to  determine  its  availability  as  locomotive  }    ^jie^,  anriackle.'"    "'*'''^  ^'"""''  °'  '  "'  '*■ 

water  supply  for  the  Chicago,  Milwaukee  &  St.  Paul  R.  R.,  60  l    4-ft.  piece  solid  %-in.  rod 

test  holes  were  driven.     The  following  account  of  the  man-  ^'^rj-y'lded?  '"'  "''''^'*"''  °"  '""''  '"'"  """  ^"""""^^  ^^  ^^ 

net  and  methods  employed  is  contained  in  a  recent  issue  of  j^  ^^^^,  ,^^,^g  ^^^  ^^  ^^  ^^^^  ^^^  ^^^^  ^^^  ^^^^  ^^^^  5^^ 

Railway    Maintenance     Engineer     in    an  article  by  Fred  D.  ^^                ^  ^^^^  j^  necessaiy  to  facilitate  the  moving. 

Yeaton.    Assistant    Engineer.     Chicago,     Milwaukee     &    St.  ^ '_ 

The  holes   were  from  22  to  28  ft.  in  depth,  the   upper  10  AlfplaUe     CoStS     In     HydrO-EleCtfiC 

It.   being   usually    dry    loam    and   clay,   the   remainder   being  -    ^        . 

wet   sand,   gravel   and   quicksand    with   thin   layers   of   hard,  W  OFK 

blue  clay.     Forty  feet  a  day  was  a  fair  average  under  good  ^  pia,i  for  the  use  of  airplanes  as  a  carrier  of  men  and 

conditions.     The   holes   cost   approximately    42   ct.   per   foot.  material  in  connection  with  construction  work  in  the  moun- 

The  crew  consisted  of  a  foreman,  two  laborers,  recorder  and  ,ajng  ^s  outlined  by  Ernest  W.  Dichman,  Chief  of  Structures 

a   team  and  driver.  and    Aerodynamics    Branch   of    the    Engineering    Division    of 

A   4-in.   post    hole   auger  was  used   until   wet  caving   sand  ,,jg  ^j    g    ^^j^  service,  in  a  recent  issue  of  Journal  of  Elec- 

was   encountered.     Then  an   11-ft.  section   of  3in.   pipe   was  tricity,  shows  that,   under  the  assumptions   made,   a  consid- 

drlven  with  a  sheet  piling  driver  to  act  as  a  casing.     By  add-  erable  saving  in  the  cost  of  hauling  may  be  effected.     The 

Ing  4-ft.  sections,  this  casing  could  be  made  any  length  and  following  abstract  of  this  article  is  of  interest  in  its  deduc- 

was  generally  driven  3  ft.  lower  than  the  bottom  of  the  hole.  tions. 

The  next  operation  was  to  get  the  dirt  out  of  the  casing.  The  assumption  is  made  that  a  camp  20  miles  distant  from 

This    was    done    by    using    a    2-in.    earth    auger.     This    was  tjjg   nearest  railroad  at  an  increase  of  elevation  of  4,000  ft. 

screwed   down   with   a   24-in.   Stillson   wrench;    a   man   walk-  jg  ^q   be   established.     The   haul   by   road   is  assumed   at   40 

Ing  around  and  around.     In  sand  or  gravel  the  auger  could  miles  or   twice  the  air  line   distance.     Under  circumstances 

be  turned  down  about  1V4   ft.  at  a  time;   in  clay  %  ft.  was  guch  as  these,  a  motor  truck  would  make  the  round  trip  in 

about  the  limit  without  twisting  the  rings  on  the  auger.    The  {^.q  days,-  while  mules  would  require  at  least  four  days  for 

auger  was  then  pulled  straight  up  and  the  dirt  knocked  out.  (jje  round  trip.     For  an  airplane  with  a  speed  of  90  miles  per 

In  very  wet  sand  or  quicksand  the  2-in.  auger  could  not  be  jjour,  1  hour  would  be  sufficient  time  for  the  round  trip  with 

used    except     to    stir     up    the    material.     On     raising     the  ^^  allowance  of  \^  hour  for  loading  and  unloading.     On  the 

auger  the  material  would  all  run  out.     It  was  then  necessary  assumption   of   an   8-hour   day   this   means   that   the   airplane 

to  use  the  sand  pump.    By  raising  and  dropping  this,  the  sand  jg  jg  times  as  fast  as  motor  trucks  and  32  times  as  fast  as 

and  water  were  forced  in  at  the  bottom  and  held  there  by  mules.     The  total   amount   of  material   to  be   transported   is 

the   marble  valve.     When  the  pump   was   full  it  was  pulled  assumed  as  15,000  tons.     The  duration  of  the  job  will  be  ap- 

out  and  turned  upside  down,  the  material  running  out  at  the  proximately    two   years.     The    ground    at   the   reservoir   site 

top.  will  have  to  be  cleared  anyway,  so  the  expense  of  a  landing 

Where   quicksand   was   encountered,   it  was   found   best   to  fly-jd  at  this  end  need  not  be  charged  to  the  aerial  transport. 

keep  the  casing  driven  down,  in  order  to  shut  out  this  sand  jt  jg  gigg  assumed  that   in  the  winter,  the  weather  is  rainy, 

as    much    as    possible.      When    quicksand    was    encountered  .,„(|  ,1,^  ^oads  are  impassable  for  three  months, 

quite  deep,  the  2-in.  pipe  was  driven  down  to  act  as  an  inner  j^g   go^t   of  hauling  by   motor  truck   is   estimated   as   fol- 

caslng,  and  the  sand  pump  worked  in  this.    This  was  not  al-  lows: 

ways  satisfactory,  as  small   stones,  etc.,   became  wedged  be-  Road  construction.   40  miles   di  JlS.OOn  per  mile.  .$600,000 

tween  2-in.  and  3-in.  pipes  and  made  them  hard  to  drive  and  Koad  maintenance,  2  years.  40  miles  @  $500  per 

mile  per  year  40,000 

pull.  Total   cost   of   road   over  two   years $640,000 

When    nearing   the   bottom,   a   li^-ft.   section   of   1-in.    pipe  Direct  opei-ating  costs  of  hauling  l.i.000  tons  over 

J     »         .v  „jj      *    .J     .„    .!,„    j„„.v,      „„,!  40    miles    ®    50o    per    ton     mile 300.000 

was    screwed    together,    adjusted    to   the    proper    depth,    and  ^  

driven      Three  or  four  feet  was  about  the  limit  of  this  driv-  Total  cost  of  hauling,  including  cost  of  road                $940,000 

,               J      ..        .1,   .    »u«   ~,    » :„i    „.„.,i,i    ,>.,„i.    „„   v,„„i    i,,o;,i«  Xote. — The  depreciation  and  repair  of  trucks,  and  salaries  for 

ing,  and   after  that   the  material  would   pack   so  hard   inside  chauffeurs   and   mechanics  are   all   included   in    the   figure   of  50c 

the    pipe    that   it  would  not  push   up;    the  pipe  acting  as  a  p.r  ton  mile. 

solid  rod.     The  pipe  was  then  pulled  out,  the  short  sections  The  road  would   of  course  have  no  salvage  value  so  that 

unscrewed,    and    the    kind    of    material    found    inside    noted.  no   rebate    could    be   obtained    from    that   source,   and   there- 

This   method   of   obtaining   information    could    be   only    used  fore  the  net  cost  of  hauling  1,5.000  tons  of  material  in  two 

on  the  last  3  or  4  ft.,  as  after  pulling  the  pipe  the  1-in.  hole  years  by  motor  from  the  railroad  to  the  construction  camp, 

would  Immediately  fill  in  again.  20  miles  distant  by  air  line  and  at  an  increase  of  elevation 

In  removing  the  casing,  a  block  and  chain  were  used.    Oc-  of  4,000  ft.,   entailing  a  road  haul  of  40   miles,    is    $940,000, 

casionally   the    block     and     tackle     were     used     with     the  or  ?1.57  per  ton  mile. 

derrick    to    steady    the   longer  sections   of  pipe.     This    was  I..et  us  now  investigate  the  cost  of  hauling  this   material 

the  case,  however,  only  when  the  pipe  was  withdrawn  from  by   airplane. 

deep  holes.  The  saw  horses  and  planking  were  used  to  For  this  service  we  should  use  two  bi-motored  airplanes 
make  a  staging  to  stand  on  when  starting  to  drive  new  patterned  after  the  bombing  airplanes  in  use  during  the  re- 
sections  of   casing.  cent  war,  but  modified  by  using  a  high  lift  rather  than  high 

When  using  the  team,  the  augers,  a  few  sections  of  pipe,  speed  wing  section,  and  possibly  slightly  increasing  the  area 
wrenches,  etc.,  were  loaded  and  immediately  hauled  to  the  of  the  wings  so  that  each  machine  would  be  capable  of  car- 
new  hole.     Usually  the  men  also  rode.     The  teamster  then  rying  3,000  lb.  of  useful  load. 

returned  alone,  loaded  the  remaining  equipment,  and  hauled  The   power  plant   of   each   machine   would   consist   of   two 

it  to  the  new  hole.  Liberty  12   engines  each   delivering  400  HP.  at  1,700  r.p.m., 

The    following    Is    the    equipment    found    necessary    for    a  but  ordinarily  operated  throttled  to  310  HP.  and  1,600  r.p.m. 

crew  of  one  foreman  and  two  laborers  to  sink  test  holes  to  The  average   speed  under  these  latter  conditions  will   be  90 

the  best  advantage.     The  test  holes  did  not  exceed  30  ft.  In  miles  per  hour. 

depth.     The  material  encountered  was  caving  sand  saturated  Fuel  capacity  can  be  limited  to  one  hour  as  the  round  trip 

with  water:  can  be  accomplished  in  less  than  half  that  time.     Airplanes 

1  RO-lt).  sheet  piling  driver.  will  be  fueled  after  each  round  trip. 

2  iP-ln'  st''l'i'lson''w're'JIrhc8  ^^^'^  airplane  will  make  8  ro\ind  trips  a  day.  As  the  air 
2  24-ln!  Stlll.°on   wrenches'.  haul  is  Only  20  miles  this  will  allow  one  %hour  per  trip  for 

2  4-ft.  lengths   of   ^4-Inch   chain.  Inarlini'   nnrl    iinloadinir 

1     4-ft.  Fenn   post   hole   auger  loafling   ami   unioaang.                        .      „      .      ., 

3  2-ln.  earth  augers  designed  for  clay.  Each  airplane  will  then  be  actually  in  the  air  less  than 
\  ?:«;  iT-Tn'^  ma"ble''^^r;e  ra'nd'pump  fmade  of  lV4-ln.  pipe).  ^  ^^^'^  ^^^  day  SO  that  during  one  year  of  313  days  it  will 
1  25-ft.  piece  14-ln.  rope  for  rand  pump.  have  flown  1.252  hours,  after  which  it  will  be  salvaged  for 
J  11-ft  piece  3-111.  pipe.  jg  pg^  gg^t  of  Its  initial  cost.  This  figure  is  purposely  placed 
5     4-in.  pieces    3-ln.    pipe.  ...                    .       ,                    ,               i..          .       ..i_         i       ^  nen 

\  iG-ft.  piece  2-ln.  pipe.  extremely   low,   as   to   keep  each   machine   m  the   a'r   1,252 
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hours  will  require  20  per  cent  of  the  original  cost  expended 
in  replacement  parts. 

During  one  year's  operation  two  sets  of  engines  will  be 
used  and  salvaged.  The  total  running  life  of  each  engine 
will  then  be  626  hours.  The  salvage  value  of  each  engine 
will  be  50  per  cent.  During  the  life  of  each  engine  it  will 
be  completely  overhauled  six  times  and  at  each  overhauling 
10  per  cent  of  its  original  cost  will  be  expended  In  replace- 
ment parts. 

A  Liberty  12  engine  consumes  approximately  26  gal.  of 
gasoline  per  hour  whoa  delivering  310  HP.  at  1,600  r.p.m., 
so  that  two  bi-raotored  airplanes  actually  In  the  air  four 
hours  each  day  will  consume  during  a  year  of  313  days  130.- 
208  gal.  of  gasoline.  Allowing  approximately  20,000  gal.  per 
year  for  taxying,  testing  spare  motors  and  wastage,  the  total 
gasoline  consumption  will  be  150,000  gal.  per  year. 

Oil  consumption  is  less  than  1  gal,  per  engine  per  hour,  so 
that  the  total  oil  consumption  would  be  5,000  gal.  per  year. 

A  hangar  and  machine  shop  for  the  care  of  the  airplanes 
will  be  erected  at  the  railroad  landing  Held  only.  This  need 
be  nothing  more  than  a  board  and  batten  building  where  the 
initial  cost  is  low  but  the  salvage  value  is  only  20  per  cent 
of  the  original  cost. 

Three  pilots  will  be  sufllclent  to  supply  the  necessary  re- 
serve In  case  of  iiiiiess  or  relief  in  order  to  operate  10  or 
even   12  hours  per  day  In  case  of  emergency. 

Total  amount  of  material  transported:  As  each  airplane 
carries  a  load  of  3,000  lb.  8  times  daily,  the  total  amount 
of  material  hauled  would  be — 

;    ilrpl;\iu's,  S  trips  <'nrh.  3.000  lb.  per  trip,  or  24  tons  pi>r  (lay. 

Working  313  days  per  year  the  yearly  haul  would  be  7,500 
tons,  and  In  a  2-year  period  15.000  tons  of  material  will  have 
been  delivered. 

C.vriTAL.   IX\-ESTED    AND    E^XPKNSES. 

Property   Investment: 

Preparation  of  landlnR  fields $     1,000 

Hangar   rnrt    repair   shop    (for   two   airplanes)..     12  000 

Machine   tool  and   hannar  equipment 8,000 

Olfice    equipment     500 

Uasoline    tank    equipment    3.000 

Total  property  lnve**tment \  24.500 

Transportation   Kqulpment   Per  Tear: 

J  alrplnner    ■«?    $40  000    each $  SO.OOO 

S  engines     O     $4,000     each 32.000 

Airplane   spares.    20%    of   .airplanes IK. 000 

Knclne   spares,  60%   of  engines 19.200 

Material     10.000 


Total   transportation    equipment,    per  year. ..  .J157. 200 

Over    two-year    period 

Direct  Opendinc  Costs  Per  Year: 

Gasoline.  15O.0O0  cals.   W   30c  per  sal $  45.000 

OH,  5,000   KalR.    ®    Tdc  per  gal 3.750 

Total    annual    fuel    cost J  4R.750 

Over    two-year    period     

ANNt'AL,  S.\LARIE:S  FOK   PERSONNEL. 

1  Superintendent    of    transportation     i  R.OOO 

3  Pilots    at     15.000    each 15.000 

1  .Shop     foreman     4  000 

'  r.lKplnir    meehanios    at  12.400  each '.SOO 

■     ■                    at  Sl.soo  each .■<  fiOO 

at  J2  ion  each 7.200 

at  $1  .SOO  each 7.200 

at  $2  400  each 4.(100 

at  Jl.SOO  each 3  (!00 


$214,400 


$  87.500 


2  nieger's    helpers 

3  Enirtne     mechanics 
<  M.ohanlc's    helpers 

Machinists 
:  Machinist's  helpers 


i  Clerk  and   stenocrrapher    l.SOO 

Total    annual    pay    roll    $58,000 


$11S.000 


Over    two-year    period 

OVERHEAD. 

Rent  and   upkeen   of   landing   field $  1.200 

I'Pkcep    of    bulldlnRs     1.800 

Heat,    light   and   power    1.200 

Insurance   on   buildings  and   equipment BOO 

Offloe    supplies    690 

Total    annual    overhead     $  6.400 

Over    two-vear    periled     $10,800 

Xotc. — Depreciation    considered    In    determining   salvage   value. 

ANNfAL  COST  OF  OPERATION". 

Transportation    equipment     *"'L2I!!1 

Has    and    oil    J?'5? 

Salaries     58  000 

Overhead     ,51I!5 

Reserve   for  unforeseen    expenses    10.000 


Annual    operating    exnense    $279,350 

Over    two-year    period    

IXITIAL,  INVESTMENT  REQl'IRED. 

Propertv   Investment    *,?i  51111 

Transportation     equipment     157.200 

Monthly  working  capital: 

Fuel    and    oil    (anprox.)    liHIl 

Salaries     (approx.^     e  SJI! 

Overhead     (approx.1      5.000 

Total     initial     Investment     $195,800 


$558,700 


&AL.VAGE   VALUES. 

Hangar    and    machine    shop,    2U% %     2.400 

.Machine,    tool    and    hangar    equipment,    509fr 4.00« 

(^itlit.!    equipment,    60%     300 

4  airplanes.     25%     40.000 

16    engines,    60%    32.000 


Total    salvngo    vaiue    $  7S.700 

.NET  COST  OF  OPER.VTIO.V  OVER   TWO    YE.\RS. 

t'roperty     investment     $24,500 

uperatlns   expense   for   two   years 5BS,700 


Total  cOEt  of  opemtlon   for   two   years $.';83.200 

Salvage   values   of    buildings   and    equipment..     78.700 

.Net  cost   of  operation   for  two   years $604,500 

It  Is  therefore  seen  that  the  cost  of  transporting  15,000 
tons  of  material  by  airplane  from  railroad  to  construction 
camp  20  miles  distant  by  air  line  la  approximately  $505,000. 
This  represents  a  saving  of  |435,000  over  the  cost  of  per- 
forming the  same  task  by  motor  truck,  or  a  saving  of  J29 
per  ton  In  transporting  the  material  from  railroad  to  con- 
struction camp.  The  comparative  llgurcs  uro  tabulated  be- 
low: 

Co.1t  of  transporting  15,000  tons  of  material  40  miles  by 
motor    $940,000.00 

Cost  of  transporting  16,000  tons  of  material  20  miles 
by   air    605.000.00 


Saving   due   to   use   of   aerial    transport $436,000.00 

Cost  of   transporting  one   ton   of  material   from   railroad 

to    camp    l>y    motor    $62.70 

Cost   of   tiansportins  one   ton   of   material    from    railroad 

to  camp   by  air    33.70 


Saving   per    ton    due    to    use    of   aerial    transport....  $29.00 

In  addition  to  the  saving  in  cost  Indicated  the  airplane  has 
the  advantage  of  being  able  to  operate  during  those  seasons 
when  the  roads  are  impassable,  keeping  the  camp  supplied 
with  material  and  allowing  the  construction  to  proceed.  Of 
course  there  are  certain  limitations  to  aerial  transport,  but 
only  a  study  of  the  conditions  In  each  particular  case  can 
determine  whether  or  not  the  airplane  can  advantageously 
be  used.  Unfortunately,  so  much  has  been  written  about 
the  airplane  in  a  spectacular  vein  that  this  phase  of  the 
subject  has  in  the  past  overshadowed  its  more  useful  pur- 
poses. However,  the  time  has  come  for  engineers  to  realize 
that  the  safe  and  sane  development  of  the  airplane  is  due 
to  make  it  an  important  economic  factor  in  our  daily  life, 
whose  points  of  superiority  may  be  taken  advantage  of  by 
anyone  having  the  initiative,  energy  and  courage  to  do  so. 


Breaking  Ice   From  Elevated  Water  Tank 
With  a  Rifle 

A  44-calibre  Winchester  rifle  was  used  for  breaking  ice 
that  had  formed  on  the  outside  of  a  new  elevated  water  tank, 
and  on  a  staging  left  for  use  In  painting  the  tank,  according 
to  an  article  by  D.  C.  Winsor  in  the  Quarterly  of  the  National 
Fire  Protection  Association.  Some  600  rounds  of  soft  nosed 
bullets  were  used  In  shooting  away  the  Ice  in  small  pieces. 
The  tank  has  a  capacity  of  50,000  gal,  and  is  supported  by  a 
90-ft.  steel  tower.  The  tank  had  been  erected  during  the  se- 
vere winter  weather  of  1918  to  replace  an  old  one.  After 
water  had  been  turned  in.  a  small  piece  of  wood  lodged  in 
the  check  valve  on  the  supply  pipe,  so  the  tank  overflowed 
and  a  large  amount  of  ice  attached  to  the  combined  structure 
was  formed.  Regarding  the  effect  of  this  on  the  structure, 
Mr.  Winsor  states:  "It  is  estimated  by  the  tank  builders 
that  the  extra  weight  carried  by  the  structure  for  the  time 
mentioned  probably  amounted  to  about  15  per  cent,  or  62,500 
lb.  extra  dead  weight.  The  extra  area  exposed  to  wind  pres- 
sure probably  increased  the  wind  load  25  per  cent,  hence  the 
factor  of  safety  of  tank  trestle  was  about  3.4  for  the  posts. 
Some  struts  and  wind  braces  had  even  a  smaller  factor  of 
safety,  owing  to  the  unevenness  of  the  distribution  of  the 
extra  ice  load."  Although  the  ice  was  In  position  for  about 
a  week,  it  does  not  appear.  Mr.  Winsor  states,  that  It  did 
any  damage  to  the  tank  or  tower. 


Power  Developments  In  Spain. — Efforts  to  harness  the 
waterpower  in  the  Pyrennes  and  transform  it  Into  electiicity 
are  being  intensified,  according  to  a  press  dispatch.  Engi- 
neers have  surveyed  the  entire  mountain  range  and  have  suc- 
ceeded already  In  controlling  many  torrents  and  making  them 
furnish  power.  Altogether  200.000  hp.  now  is  furnished  and 
capital  amounting  to  300.000.000  pesetas  has  been  invested. 
Engineers  employed  In  the  work  estimate  that  in  a  few  years 
Catalonia  will  be  able  to  do  without  coal. 
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A  New  All-Multipedal  Trenching 
Machine 

This  machine  is  designed  to  turn  practically  within  its  own 
radius,  has  full  caterpillar  traction  and  is  a  "one-man"  trench- 
ing machine. 

The  full  multipedal  traction  steers  through  heavy  friction 
clutches  (one  on  each  side)  its  action  in  this  respect  being 
similar  to  the  military  "tank."  It  is  of  sufficiently  light 
weight  to  excavate  trenches  for  house  connections,  sewers, 
etc.  The  machine  will  cross  sidewalks,  climb  over  a  curb, 
cross  bridges,  and  travel  over  any  type  of  pavement,  thereby 
reducing  to  a  minimum  the  danger  of  damage  claims.  It  has 
an  unusually  high  traction  speed. 

A  screw  hoist  raises  and  lowers  the  digging  arm  autO: 
matiriilly.  and  the  endless  chain  and  buckets  are  of  standard 


An  important  feature  of  the  machine  is  its  easy  inter- 
changeability  for  digging  trenches  with  vertical  banks  or 
small  ditches  with  sloping  sides. 

This  machine  is  made  by  the  Austin  Machinery  Corp.,  Rail- 
way  Exchange  Bldg.,  Chicago,  111. 
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New   All-Multipedal   Austin    Machine   at   Work  on   Trench    Excavation 

type.  This  screw  hoist  also  acts  effectively  as  a  lever  to  force 
the  buckets  to  dig,  by  crowding  the  bucket  line  against  the 
face  of  the  ditch  or  cut. 

A  cleaning  device  takes  care  of  the  sticky  dirt,  and  scrapes 
out  each  bucket  as  it  passes  a  point  at  the  head  of  the  ex- 
cavator boom,  directly  over  the  conveyor  belt.  This  can  be 
adjusted  to  deliver  the  excavated  material  to  either  side  of 
the  machine.  Adjustable  screws  are  provided  for  taking  up 
slack  in  the  belt. 

Strength  and  weight  have  not  been  sacrificed  in  order  to 
secure  a  short-based,  mobile  and  very  speedy  digger. 

The  illustration  shows  this  new  All-Multipedal  Austin  ma- 
chine at  work  on  trench  excavation. 

The  gasoline  engine  Is  of  4  cyl.  4  cycle  type,  cooled  by  an 
enclosed  radiator. 

Some  of  the  details  which  are  of  interest  to  sewer,  water, 
gas,  electric  and  oil  pipe  line  contractors  and  corporations 
are  as  follows: 

The  digging  width,  with  18-in.  buckets,  will  run  from  20 
to  28.5  in.,  and  with  24-in.  buckets,  from  26.5  to  29  in.  The 
standard  boom  will  dig  up  to  6  ft.  in  depth,  although  the 
machine  Is  equipped  for  digging  8  ft.  deep.  The  traction  ac- 
commodates itself  to  irregular  surfaces,  as  the  equipment 
consists  of  two  oscillating  multipedals.  Each  one  of  these 
multipedal  tractions  is  driven  independently  of  the  other  by 
a  fraction  clutch,  so  that  in  turning  in  a  confined  space,  one 
may  be  stopped  while  the  other  is  going  ahead,  turning  the 
machine  practically  within  its  own  length. 

The  digging  speed  naturally  depends  upon  conditions  of 
the  soil  and  the  depth  of  trench. 


Is  Municipal  Construction  Feasible 
in  Winter?* 

By  W.  CLIB'FORD  CLARK. 

.Associate   Professor   of   Economics,   Queen's   University,   Kingston, 

Ont. 

In  order  to  find  out  whether  any  steps  had  been  taken  by 
Canadian  municipalities  to  decrease  the  volume  of  unemr 
ployment  by  a  better  distribution,  over  the  year,  of  their  con- 
tracts   for    public    improvements,   and    also    to   obtain     the 

opinion  of  city  engineers  on  the 
leasibility  of  having  such  works 
:is  the  construction  of  sewers 
und  roads  carried  on  in  the  win- 
ter months,  a  questionnaire  was 
sent  in  May.  1919.  to  50  cities 
throughout  the  Dominion.  The 
following  questions  were  asked: 

1.  Has  your  city  at  any  time 
in  the  past  undertaken  the  con- 
struction of  public  works  dur- 
ing the  winter  months,  either  as 
part  of  a  definite  policy  or  on 
account  of  particular  financial, 
climatic   or   labor   conditions? 

2.  If  so,  did  the  experiment 
meet  with  success,  or  was  the 
policy  found  to  be  impracticable 
Ijecause  of  greater  expense  or 
because  of  climatic  or  technical 
rlifficulties? 

3.  If  the  policy  has  not  been 
lied  in  your  city,  would  it,  in 
our   opinion,    be   feasible   from 

1  he  engineering  point  of  view, 
I  ither  generally  or  for  certain 
I  lasses  of  public  works? 

4.  Under  your  climatic  con- 
ditions, would  the  financial  cost 
l)e  greater?  It  so.  by  how 
much? 

5.  What,  in  your  opinion,  are 
the  other  objections  to  such  a 
policy,  if  there  are  other  im- 
portant objections? 

Winter  Work  Often  Done. — The  replies  to  this  question- 
naire were  a  revelation.  Of  the  36  cities  which  replied  to 
my  question,  no  less  than  8  stated  that  it  was  their  definite 
policy  to  carry  on  the  construction  of  sewers,  or  the  laying 
out  of  water  mains  during  the  winter  months.  In  several 
cases  the  work  had  been  undertaken  in  the  beginning  to  pro- 
vide employment  during  a  winter  when  many  were  out  of 
work,  and  the  success  in  the  first  instance  had  warranted  a 
continuation  of  the  policy.  Thirteen  other  cities  stated  that 
sewers  had  been  constructed  at  one  time  or  another  during 
the  winter  months,  but  merely  to  relieve  the  unemployment 
situation.  Others  again  reported  that  winter  work  had  been 
carried  on  on  different  occasions  in  order  to  complete  con- 
tracts. Only  a  small  percentage  had  never  undertaken  such 
winter  work,  either  as  a  deliberate  policy  or  for  relief  work 
in  the  belief  that  climatic  conditions  were  an  insuperable 
barrier. 

The  kinds  of  work  pronounced  highly  or  fairly  success- 
ful when  carried  on  in  winter  are  sewer  work  in  rock,  tim- 
nailing,  deep  excavating,  heavy  cuts  and  fills  In  grading 
work,  concrete  construction  in  large  hulk  (such  as  heavy 
bridge  abutments),  and  construction  work  in  swamp  or  mus- 
keg sections  where  sub-surface  water  prevails. 

Complete  unanimity  throughout  the  country  prevails  as 
to  the  practicability  of  rock  work  and  tunnelling.  The  de- 
gree of  success,  however,  depends  on  the  preparation  which 
is  made  in  the  fall  for  continuing  the  work  in  the  severe 
weather,  and  also  on  the  supervision  under  which  the  work 


*Rr?sume  of  Rnplifs  to  Questionnaire,  Prepared  for  Ottawa 
Convention  of  .'Vmerican  Association  of  Public  Rmplo.vment  Offices, 
rii>rint.(l   from  The  Canadian  IDnKincer. 
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is  conducted.    A  valuable  hint  comes  from  the  city  engineer 
of  Saskatoon: 

"K  a  large  sewer  were  projected  in  this  part  of  Canada, 
It  would  seem  that  i(  it  were  decided  to  carry  out  the  work 
in  winter,  the  most  economical  method  would  be  to  have  the 
various  shafts  sunk  before  the  extreme  cold  weather;  that 
is.  before  the  frost  gets  into  the  ground  to  a  great  extent. 
I  believe  the  work  of  tunnelling  and  construction  of  the 
sewer  could  be  carried  out  then  in  the  winter  months  Just 
as  economically  as  in  summer,  with  the  exception  that  the 
disposal  of  the  excavated  material  and  also  the  cost  of  haul- 
ing to  the  site  material  to  be  used  would  be  slightly  more. 
In  regard  to  the  latter,  however,  it  could  be  teamed  and  de- 
posited along  the  route  in  the  fall  of  the  year." 

The  estimates  of  the  increase  In  cost  of  construction  in 
winter  vary  all  the  way  from  100  per  cent  down  to  zero;  in- 
deed, in  one  or  two  cases  winter  construction  was  said  to  bo 
actually  cheaper.  In  all  cases  the  kind  of  work  and  local 
climatic  conditions  must  obviously  be  taken  into  account. 
For  tunnelling  there  seems  a  general  agreement  that  the 
work  can  be  done  as  economically  in  winter  as  in  summer; 
In  rock  work,  the  average  increase  in  cost  would  seem  to  be 
below  25  per  cent;  in  ordinary  sewer  construction,  the  in- 
crease would  probably  run  from  25  to  100  per  cent. 

Various  reasons  are  given  for  the  increased  cost.  The 
frozen  top  must  be  broken  through,  and  in  some  cases  the 
back-filling  freezes  and  has  to  be  blasted.  These  difficulties 
offset  in  part  at  least  by  the  fact  that  in  excavating  the 
loose  earth  and  rock  are  held  up  by  the  frost  instead  of 
having  to  be  shored  up.  Back-filling  with  frozen  material, 
however,  cannot  always  be  carried  out  very  satisfactorily, 
and  frequently  involves  higher  maintenance  cost  during  the 
summer.  Brick  or  concrete  material  must  be  heated.  The 
men  must  be  kept  warm  and  time  is  lost  in  getting  to  work. 
Some  engineers,  on  the  other  hand,  contend  that  "the  men 
work  harder  in  order  to  keep  warm,  and  practically  all  agree 
that  it  Is  possible  to  get  men  at  a  lower  wage  during  the 
winter,  though  some  of  those  available  are  not  accustomed  to 
using  pick  and  shovel."  In  this  connection  some  extracts  may 
be  quoted  from  the  replies  of  the  city  engineers  in  those 
cities  which  have  carried  on  sewer-constructlon  In  winter  as 
a  definite  policy: 

"The  financial  cost  is  usually  not  much  greater  on  ac- 
count of  the  ease  with  which  labor  is  secured  during  the 
winter  months." 

"I  feel  that  we  get  the  work  done  somewhat  cheaper." 

"It  (a  particularly  difDcult  piece  of  sewer  construction) 
was  carried  on  during  two  severe  winters  and  in  my  opinion 
was  constructed  as  cheaply  as  though  it  had  all  been  done 
in  the  summer."      ' 

"The  cost  of  this  work  was  not  much  greater  than  the 
cost  of  similar  work  in  the  summer,  as  the  city  is  built  in 
general  on  solid  rock,  and  it  is  about  as  easy  to  take  out  rock 
in  winter  as  in  summer." 

"The  experiment,  as  far  as  winter  construction  went, 
proved  a  marked  success,  nur  cost  records  showing  a  saving 
as  against  summer."  In  this  case  1.32  miles  of  the  sewers 
had  been  oonstnictod  in  the  winter  of  1915. 

Keeping  Force  Intact. — When  considering  labor  costs,  due 
account  should  be  taken  of  the  possibility  of  achieving  lower 
overhead  charges  by  keeping  the  labor  force  intact  through- 
out  the  year      Thus  the  engineer  of  Stratford.  Ont..  writes: 

"The  policy  (of  winter  construction  >  has  met  with  suc- 
cess, lor  although  there  has  been  slightly  greater  expense 
in  the  same  amount  of  work,  we  have  been  able  to  keep  our 
labor  at  work  throughout  the  whole  year." 

This  point  also  weighed  with  the  City  Engineer  of  Halifax: 

"While  no  definite  policy  has  been  laid  down.  I  have 
always  endeavored  to  keep  my  foremen  employed  in  the 
winter  so  that  I  should  hold  them  for  the  summer  season  and 
I  have  always  found  each  succeeding  city  government  ready 
to  carry  on  some  work  In  the  winter  in  order  that  unemploy- 
ment might  be  as'  limited  as  possible." 

If  the  work  is  let  out  on  contract  it  will  usually  be  found 
that  the  contractors  will  bid  more  keenly  for  winter  con- 
tracts, partly  because  labor  is  usually  cheaper,  but  partly 
also  because  of  the  desire  to  keep  their  men  together.  For 
this   we  have  the   following  testimony: 

"The  contracts  (for  sewer  construction)  were  awarded  in 
the  summer  and  the  contractors  chose  to  continue  work  dur- 
ing the  winter  months  as  being  more  economical  than  sus- 
pending operations  and  reorganizing  in  the  spring." 

"Ordlnarilv   the   financial   costs   would   be   no   greater,   and 
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in  former  times  would  probably  be  reduced  as  then  labor 
was  cheaper  in  the  winter  months  than  in  the  busier  seasons, 
but  during  the  last  two  years  this  bus  not  been  the  case. 
However,  the  overhead  charges  of  a  contractor  are  reduced 
by  extending  his  working  year  to  lli  months  instead  of  8 
or  i>,  and  he  frequently  can  save  enough  to  meet  additional 
costs  in  the  work  chargeable  to  severe  weather." 

Dovetailing  Different  Jobs.— Further,  in  these  cities  where 
construction  work  is  not  let  out  by  contract  but  Is  done  by 
the  city's  own  labor  force,  there  are  usually  possibilities  of 
dovetailing  diCTerent  operations  so  us  to  counteract  higher 
costs.  The  following  extracts  will  Illustrate  such  possibili- 
ties: 

"II  has  been  the  practice  in  Gait  since  191.1  to  do  con- 
struction work  on  sewers  during  the  winter  months.  In  1913 
the  work  was  done  In  order  to  help  out  the  unemployed. 
Since  1913  one  gang  has  been  kept  going  during  the  winter 
in  order  that  we  might  have  men  fur  snow  shovelling  after 
each  storm,  as  in  addition  to  cleaning  the  crossings  and  walks 
in  front  of  city  property,  we  also  clean  some  private  walks 
at  1  ct.  per  square  foot  for  the  winter." 

"We  have  (in  St.  John)  in  the  past  undertaken  construc- 
tion work  tor  pipe  lines  or  sewers  in  the  winter  with  a  view 
to  having  a  small  permanent  gang  on  hand  through  the  win- 
ter for  emergency  purposes  in  case  of  breaks  In  mains." 

"Further.  I  might  state  that  this  city  (Fort  William  i  has 
for  the  past  two  years  operated  their  stone  quarry  dur- 
ing the  winter  with  the  main  object  of  having  to  keep  their 
road  construction  organization  together  throughout  the  year, 
also  the  advantage  of  sleigh  hauling  of  the  material  and 
enabling  an  early  start  on  the  road  construction  and  mainte- 
nance program  for  the  year." 

An  engineer  In  one  of  the  larger  cities  gave  it  as  his  opin- 
ion that  the  dovetailing  of  construction  work  and  emergency 
work  would  be  feasible  "for  smaller  cities  and  towns  where 
permanent  organizations  for  water  work.f  and  snow  clean- 
ing wf'n>  not  in  vogue." 

Discussion  by  Joint  Committee. — Through  the  kindness  of 
Wills  McLachlan,  the  questionnaire  to  city  engineers  was 
brought  up  for  open  discussion  at  a  meeting  of  the  Joint 
Committee  of  Technical  Organizations  in  Toronto.  Their  de- 
cision, which  is  given  below,  is  the  result  of  a  discussion  by 
experts,   and   should   be   considered   as   authoritative: 

"With  regard  to  questions  3,  4  and  5.  the  following  conclu- 
sions were  arrived  at:  In  a  certain  class  of"w'ork,  viz.,  un- 
derground work  such  as  sewers,  etc.,  it  is  feasible  with  a 
higher  cost,  owing  to  the  necessity  of  a  higher  temperature. 

"With  regard  to  excavation  the  cost  is  not  increased,,  as 
work  can  be  carried  on  as  soon  as  the  surface  has  Jbeen 
broken.  ,  ■    , 

"\n  instance  has  been  given  of  building  a  large  camp 
during  the  winter.  Every  kind  of  work  relevant  to  this 
nature  of  construction  was  completed  and  the  cost  was 
found  to  be  in  the  neighborhood  of  25  per  cent  excess  of  simi- 
lar work  done  in  summer. 

"With  regard  to  labor  on  winter  construction,  it  has  been 
found  to  be  easier  to  get  and  cheaper,  but  about  45  minutes 
per  day  is  lost  in  getting  to  work." 

We  may  conclude,  therefore,  that  if  winter  construction 
be  undertaken,  there  will  in  most  cases  be  an  increase  in  cost 
of  something  like  25  per  cent.  But  In  those  cities  where  more 
or  le'-s  extensive  winter  operations  have  been  carried  on  at 
greater  expense,  the  authorities  feel  that  the  extra  ex- 
penditure is  justified  by  the  employment  provided  in  times  of 
distress  and  by  the  more  equalized  distribution  of  work 
throughout  the  year.  The  attitude  of  Peterborough  (which 
for  the  last  five  or  six  years  has  been  following  the  policy 
of  winter  construction  of  sewers)  may  be  taken  as  typical  on 
this   point; 

Work  Better  than  "Charity."— "I  do  not  think  that  the  cost 
Is  much  greater,  and  labor  Is  employed  at  a  period  when 
there  Is  ordinarily  a  great  deal  of  distress,  and  the  same 
men  who  are  employed  on  this  work  might  be  receiving  char- 
ity from  the  city  funds." 

But  In  addition  to  the  technical  and  financial  problems, 
a  further  difficulty  should  be  continued  before  we  leave  the 
subject  of  winter  construction  of  public  works.  That  is  the 
political  difficulty,  the  difllculty  of  getting  favorable  action 
from  the  city  councils,  thanks  to  changing  personnel,  elec- 
tions coming  too  late  In  the  year,  politics,  faulty  budgetary 
practices,  etc.  Previous  Investigations  have  shown  that  city 
engineers  were  usually  more  ready  to  recommend  winter 
construction  than  the  political  oflScers  in  charge  of  the  city's 


474 


Engineering  and  Contracting  for  November  10,  1920. 


administration.  These  difficulties  are,  however,  primarly 
matters  of  organization  and  administration,  and  should  not 
prove  insuperable.  A  suggestion  which  should  result  in  im- 
provement has  been  made  by  the  engineer  of  a  city  in 
Western  Ontario.  Because  his  letter  probably  sums  up  the 
opmions  ol  a  good  many  city  engineers  in  regard  to  this 
whole  problem.  1  quote  the  letter  in  tull; 

Earlier  Elections  Are  Desirable. — "Winter  construction  of 
municipal  works  is  a  question  which  every  year  is  brought 
prominently  before  the  City  Engineer,  and  it  is  regrettaole 
that  as  cold  weather  comes  on  we  have  to  discharge  men 
who  have  been  trained  to  do  certain  jobs,  knowing  that  we 
are  not  likely  to  get  their  services  next  year.  Some  work 
can  be  done,  as  the  overhauling  of  plants,  repairs  to  build- 
ings, etc. 

"As  to  the  employment  of  more  labor  in  the  winter 
months,  much  couud  be  done  in  the  way  of  providing  ma- 
terials for  work  to  be  done  during  the  coming  summer  if  we 
only  knew  what  we  were  going  to  do. 

"It  is  usually  well  on  to  April  1  before  the  appropria- 
tions are  made  for  the  works  contemplated.  The  elections 
are  held  in  January,  the  so-called  organization  or  naming 
of  committees  takes  place  at  the  first  meeting,  pet  schemes 
are  aired,  but  by  the  lime  the  council  evolves  a  program  of 
constructionu  for  the  current  year,  three  months  have  passed. 
During  the  last  three  months  of  the  preceding  year,  as  a 
rule,  no  new  work  is  initiated,  this  time  being  occupied  in 
completing  the  work  instituted  in  the  early  summer  months." 

"If,  instead  of  during  the  Christmas  holidays,  the  elec- 
tions were  held  on  or  before  Nov.  1,  the  new^  council  could  be 
in  a  position  by  the  first  of  January  to  state  what  works 
should  be  carried  out  that  year. 

If  all  cities  and  towns  did  this,  the  manufacturers  of 
materials  required  would  have  a  fairly  accurate  knowledge 
of  these  requirements  and  would  manufacture  during  the 
winter  months  most  of  the  materials  required  by  the  mu- 
nicipalities during  the  summer. 

"Bridges  could  be  fabricated,  water  works  pipe  manufac- 
tured and  delivered  on  the  ground,  and  iron  appurtenances 
for  sewers  made  and  placed  in  stock.  If  the  city  owns  its 
own  stone-crushing  plant,  stone  could  be  crushed.  In  this 
city  we  haul  a  lot  of  stone  in  wint-er  to  the  crushing  outfit. 
as  otherwise  our  teams  would  be  standing  idle  for  a  great 
portion  of  the  time. 

"The  actual  construction  of  municipal  works,  however. 
In  my  opinion  is  not  practicable,  outside  of  the  construction 
of  sewers  in  rock  or  deep  excavating,  heavy  cut  sand  fills  in 
grading  work,  or  concrete  construction  in  large  bulk  as  heavy 
bridge  abutments." 

Besides  municipal  public  works,  there  are  other  under- 
takings which  may  be  varied  somewhat  with  a  view  to  iron- 
ing out  seasonal  fluctuations  in  employment.  While  it  is 
apparently  impossible  under  the  existing  legislation  to  vary 
operations  because  of  periodic  fluctuations  in  industry,  there 
seems  no  objection  to  requiring  (1)  that  in  so  far  as  is 
feasible,  road-building  operations  shall  be  carried  on  during 
the  late  fall,  winter  and  early  spring  months;  and  (2)  that 
the  supply  of  machinery,  equipment  and  materials  which 
will  be  required  for  each  working  season  shall  be  anticipated 
as  accurately  as  possible,  and  that  orders  for  such  supplies 
shall  be  allocated  with  a  view  to  offsetting  any  depressions 
In  the  industries  producing  the  required  supplies.  If  the 
intent  of  these  two  clauses  is  carried  out,  the  benefits  should 
not  be  inconsiderable. 

Space  Occupied  by  Stored  Coal. — The  Feabody  Coal  Co.,  of 
Chicago,  uses  the  following  figures  in  estimating  storage  for 
coal  in  yards: 

Cubic  feet 

Bituminous.  per  ton. 

Pocahontas  lump  and  esg 35.5 

Pocahonla.i  mine-run  and  nut   36 

Pociihontas  slack    35 

HocklnB    41 

Screenings     40 

Inrilana  lump 41 

Mine-run     36 

Srnllhinc     43 

Quaker  ecc  and  nitt  40 

Quaker  lump  3S 

Acorn  lump   40 

New  era  3S 

No.  3  washed  nut  42 

Wasco  lump   40 

Anthracite. 

Chestnut     34 

Ranee     35 

Small   egjr    35 

Large  etrg 36 

Pea   33 
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Methods  of  Building  Tile  Drains  in 
Quicksand* 

By  A.  R.  M'GINNESS, 

One  of  the  very  important  teaiures,  u  not  the  most  im- 
portant, iu  conneciioa  \vitu  Uiainage  on  the  llunliey  project 
(Montana t,  is  tue  lousIiUulIuii  ol  Uiains  in  quicksauu,  sand 
loam,  and  similar  materials  saturated  with  water  so  mat  ihey 
w;ii  remain  in  their  place,  preserve  their  original  alignment, 
and  give  the  service  for  which  they  were  constructed,  i  he  first 
trouble  experienced  on  the  Humley  I'roject  with  this  class 
of  material  was  in  1U14  in  the  construction  of  drain  Xo.  12. 
This  drain  is  6,U53  ft.  long,  and  practically  the  entire  drain 
IS  laid  in  sand  loam,  quicksand,  or  ciay  material.  Practically 
no  gravel  was  encountered  up  to  station  58-|-00,  and  even 
here  it  was  not  or  good  quality  or  in  large  quantities.  The 
siope  of  tiie  arain  where  the  gi eater  pan  of  the  trouble  has 
been   experienced   is   0.002. 

During  construction  a  stiff  clay  seemed  to  be  the  pre- 
dominating material  up  to  station  bu  +  uo;  for  about  a.oOO 
ft.  beyond  this  point  the  top  soil  was  a  heavy  gumbo,  ex- 
ceedingly hard,  but  underlain  with  quicksand,  so  that  after 
the  trench  was  opened  by  the  trenching  machine  and  sheeted 
the  sand  flowed  continuously  into  the  trench,  and  it  was 
necessary  to  remove  it  with  buckets.  Thus  the  banks  on 
each  side  were  undermined  and  the  6  tt.  of  gumbo  was  held 
ill  place  only  by  the  bracing.  These  banks  usually  cracked 
from  4  to  8  ft.  back  from  the  trench  and  gradually  settled 
(low  n,  placing  great  pressure  on  the  sheeting  and  making 
the  work  very  dangerous.  At  about  station  38-fOO  work 
was  suspended  temporarily,  as  the  tJe  nad  become  clogged 
with  sand  and  it  was  necessary  to  go  back  about  1,000  ft. 
and  take  measures  to  open  it  up.  In  doing  the  repair  work 
the  tile  was  uncovered  at  several  points,  and  in  every  in- 
stance was  found  to  have  settled  vertically  varying  depths. 
It  was  then  decided  that  the  original  plan  of  construction 
was  at  fault,  and  accordingly  in  the  repair  work  or  recon- 
struction substantial  ladders  replaced  those  of  lighter  de- 
sign and  large  quantities  of  gravel  were  hauled  and  placed 
under  and  around  the  tile. 

The  reconstruction  was  completed  and  the  entire  drain 
finally  built,  using  what  was  at  that  time  supposed  to  be 
good  construction  methods.  Notwithstanding  this,  the  drain 
has  always  given  a  great  deal  of  trouble,  and  each  year  has 
required  the  expenditure  of  considerable  sums  to  keep  it 
in  successful  operation.  The  major  portion  of  the  expendi- 
ture has  been  used  in  repairing  breaks  where  the  tile  set- 
tlement had  occurred  in  quicksand  or  other  unstable  soil. 
Even  the  stiffer  clays  seem  to  disintegrate  and  become  un- 
stable, thus  producing  the  same  conditions  that  obtained  in 
quicksand. 

Drain  No.  26,  which  is  4,156  ft.  long  with  a  slope  of  0.0025, 
serves  as  another  illustration  of  a  condition  typical  of  the 
trouble  encountered  on  drain  No.  12  and  on  drains  constructed 
on  several  other  reclamation  and  private  drainage  districts. 

This  tile  drain  was  constructed  during  the  spring  and 
summer  of  1917  and  backfilled  in  the  spring  of  1918.  In  the 
construction  of  the  drain  substantial  cradles  16  ft.  long 
and  made  of  4  by  4-in.  timbers  and  1  by  6-in.  crossties  6  in. 
apart  were  used  for  the  entire  length  of  the  drain.  Quanti- 
ties of  large  rock  and  gravel  were  rammed  into  the  sub- 
grade  and  the  tile  covered  to  a  depth  of  4  or  5  in.  with  good 
gravel.  Approximately  16  cu.  yd.  of  gravel  to  the  station 
were  used  in  the  worst  places. 

The  drain  gave  good  results  and  operated  satisfactorily 
until  March  or  April,  1919,  when  two  or  three  breaks  oc- 
curred in  the  line  owing  to  tile  settlement.  These  were  re- 
paired, and  the  drain  was  in  successful  operation  until  Au- 
gust, at  which  time  about  1,200  tt.  of  the  drain  began  to  set- 
tle and  the  drain  became  entirely  clogged.  Some  repair 
work  was  attempted,  but  conditions  became  worse  so  fast 
that  it  was  deemed   inadvisable  to  continue. 

This  settlement  seems  to  occur  gradually,  and  apparently 
is  caused  by  infiltration  of  sand  from  under  the  tile  into  the 
drain,  whence  it  is  washed  into  the  trap  boxes.  The  first 
settlement  is  possibly  very  small,  and  the  tile  joint  is  only 
slightly  opened,  but  as  variation  from  grade  becomes  more 
pronounced  the  larger  the  joint  opening'  becomes  and  the 
more  rapidly  the  settlement  proceeds.  Instances  have  been 
noted   where   this  vertical   settlement  has   been   as   great  as 


•From  the  October  Issue  of  "Riolamatlon  Record." 
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6  ((.  and  equal  to  4  ur  5  times  the  diameter  ut  the  tile.  Trap 
boxes  with  bottoms  have  settled  as  much  as  2  or  3  ft.  in 
some  cases. 

Mr.  A.  H.  Ayers,  former  project  raanafier.  Soshoae  ['roject, 
reports  that  similar  difficulties  have  occurred  in  several 
instances  on  that  project.  In  those  cases  of  failure,  how- 
ever, the  maximum  length  of  settlement  has  not  exceeded 
200  ft. 

In  the  Shoshone  Project  one  such  failure  occurred  five 
years  after  construction  and  another  three  weeks  after  con- 
struction. In  all  these  cases  no  spe(,'ial  precautions  had 
been  taken,  such  as  placing  heavy  ladders  or  surrounding 
the  tile  with  gravel.  Wherever  failure  has  occurred  in  quick- 
sand material,  some  broken  tile  have  been  found  and  settle- 
ment has  taken  place.  It  is  believed  that  this  is  true  also 
of  practically  all  failures  on  the  Huntley  Project,  although 
In  a  lew  cases  the  tile  has  never  been  recovered  and  in  a 
few  the  tile  removed  were  all  sound.  Whether  the  tile 
were  broken  before  settlement  or  after  displacement  it  is 
hard  to  determine,  though  the  indications  are  that  the  tile 
were  broken  during  the  process  of  settlement. 

Interesting  information  from  the  North  Platte  Project, 
where  a  great  deal  of  trouble  with  tile  drains  similar  to  that 
on  the  Huntley  and  Soshone  Projects  Is  reported,  reveals 
practically  the  same  class  of  material  with  the  same  conditions 
obtaining.  It  has  beeJi  necessary  to  construct  portions  of 
these  drains  as  many  as  three  times. 

The  first  time  some  of  these  drains  were  built  the  ma- 
terial was  dry;  as  soon  as  the  ground  became  wet  the  tile 
began  to  settle  out  of  line  and  soon  the  drain  became  plugged 
and  was  put  out  of  commission.  The  second  time  these 
drains  were  built  they  were  laid  on  Cradles  similar  to  the 
ones  used  on  the  Huntley  Project,  but  no  gravel  was  ap- 
plied, the  cradles  simply  being  laid  on  a  Arm  base.  This, 
however,  proved  unsuccessful,  coinciding  with  experience  on 
the  Huntley  Project. 

The  third  time  these  drains  were  replaced  piling  was 
driven  to  refusal  at  intervals  of  3  or  4  ft.  In  addition  to  the 
cradles  and  their  supports,  gravel  was  placed  around  and 
especially  under  the  tile.  So  far  there  has  been  no  trouble 
with  tile  lines  thus  constructed,  provided  the  piles  and  sup- 
porting posts  were  placed  at  close  enough  intervals. 

A  very  important  condition  should  be  noted  on  the  North 
Platte  Project,  however,  namely,  that  they  have  found  it 
impossible  to  construct  drains  through  some  of  these  places 
after  the  water  table  has  risen  2  or  3  ft.  above  the  grade 
line,  except  by  building  open  drag-line  ditches  and  then 
resorting  to  all  manner  of  vertical  and  horizontal  sheet  pil- 
ing, providing  for  upward  as  well  as  downward  pressure  on 
the  tile  in  order  to  hold  them  in  place.  It  follows  that  this 
kind  of  work  Is  seldom  done  except  for  very  short  stretches 
and  when  driven  to  it  by  the  utmost  necessity.  Otherwise 
these  drains  are  built  during  the  early  spring  when  the 
water  table  is  down  below  grade.  If  such  conditions  are  not 
obtainable,  then    open  drains  constitute  the  only  resort. 

On  the  Huntley  project,  after  the  water  table  has  once 
risen  to  a  point  where  crops  are  endangered,  it  seldom  re- 
cedes below  any  desirable  grade  line,  therefore  for  our  diffi- 
culties open  drains  would  appear  to  be  the  solution,  but  these 
are  impracticable  on  this  project  from  both  a  construction 
and  a  maintenance  standpoint,  and  also  because  the  small 
farm  units  make  open  drains  very  undesirable. 

Some  very  interesting  information  has  been  gleaned  from 
a  report  on  drainage  in  Yakima  County.  Washington.  Mr. 
T.  W.  Macartney,  drainage  engineer,  states  that  very  little 
difficulty  has  been  experienced  there  with  tile  drains  con- 
structed in  quicksand  or  other  mucky  material  where  a  suffi 
cient  foundation  of  gravel  has  been  used.  The  method  used 
Is  to  have  the  pipe  man  or  tile  layer  tramp  in  as  much  gravel 
as  he  can  until  a  firm  foundation  has  been  made. 

In  the  cases  where  extremely  soft  material  was  encountered 
approximately  the  same  system  of  construction  was  used  as 
on  the  Huntley  Project:  that  is,  bowlders  rammed  into  place 
and  then  surfaced  with  finer  gravel.  Cradles  were  not.  how- 
ever, used  to  any  great  extent. 

The  amount  of  gravel  and  bowlders  used  varied  with  each 
specific  case;  in  one  instance  20  cu.  yd.  were  used  to  the 
10-ft.  station.  No  ca=e  of  failure  or  settlement  on  this  work 
has  yet  been  noted  where  sufficient  gravel  was  used. 

There  have  been  constructed  in  Yakima  County  78  miles 
of  pipe  drains  and  74  miles  of  open  drains,  reclaiming  85,000 
acres  of  land,  at  a  total  cost  of  $1,030,740,  averaging  a  trifle 
ov?r  $12  per  acre. 


Briefly  summarizing  the  various  construction  methods 
noted,  it  appears  that  cradles  alone,  cradles  with  gravel 
under  and  around  the  tile,  and  cradles  supported  on  piling 
at  too  great  distances  have  all  proven  to  be  unreliable  in 
quicksand,  with  the  exception  of  work  ut  Yakimu,  Wash., 
regarding  actual  conditions  on  which  we  have  very  little  in- 
formation. Balanced  against  this  we  have  cradles  supported 
at  frequent  intervals  (3  to  4  ft.l  and  gravel  placed  around 
the  tile  as  the  only  successful  method  yet  developed  posi- 
tively to  prevent  the  tile  settling  away  from  the  original 
alignment. 

This  method,  however,  has  proven  so  expensive  that  it  can 
be  used  only  for  short  distances  and  in  cases  of  extreme 
necessity,  and  it  would  probably  be  impossible  to  accomplish 
this  class  of  work  where  a  trenching  machine  is  doing  the 
excavation. 

There  yet  remain  several  other  possibilities,  os  yet  seem- 
ingly untried,  so  far  os  noted.  Among  these  may  be  men- 
tioned the  possible  use  of  sewer  pipe,  with  a  joint  calked  with 
a  good  filter  material,  these  to  be  laid  on  substantial  ladders 
and  well  blinded  in  gravel.  Another  method  possibly  la  to  use 
a  wood-stave  pipe,  the  lower  half  of  which  should  be  solid 
while  the  upper  portion  could  be  perforated  with  holes  and 
these  covered  with  a  good  filter  material  which  would  effect- 
ually screen  out  the  minute  solid  particles,  allowing  only 
water  to  enter  the  pipe. 

The  cause  of  failure  of  the  various  tile  lines  constructed 
under  the  conditions  described  seems  to  have  been  due  to 
the  saturated  material  being  carried  or  forced  into  the  tile 
and  thence  washed  away;  and  as  practically  all  this  material 
comes  from  below  the  tile,  it  follows  that  the  pressure  of 
the  backfill  forces  the  tile  down  as  fast  as  It  Is  undermined. 
The  problem  then  resolves  itself  Into  devising  a  method  of 
building  tile  drains  In  such  a  manner  that  the  water  alone, 
with  all  solid  material  such  as  sand,  clays,  loam,  and  va- 
rious other  soil  ingredients  screened  out,  will  have  free  ac- 
cess to  the  tile.  Effectively  to  accomplish  this  result  Is  the 
problem  which  must  be  solved  if  tile  drains  are  to  maintain 
their  adaptability  for  drainage  work  under  these  conditions. 


A  Pump  of  Novel  Design 

A  distinctive  type  of  pump  containing  but  one  moving 
part  has  been  designed  by  the  Western  Pump  Co.,  Daven- 
port, Iowa. 

A  circular  disc  or  impeller  wheel,  having  a  predetermined 
number  of  blades  on  each  side  of  the  outer  rim,  is  attached 
to   the   revolving  shaft.     Pumping   action  draws  the  water 


lii  ui  tlie  periphery  iii>u-.i.i  ni  iKe  if-nu-i.  as  i»  ilu-  ruic  with 
centrifugal  pumps,  and  discharges  at  the  periphery  under 
pressure.  Sizes  range  up  to  60.000  gal.  per  hour  capacity,  and 
it  is  claimed  that  the  positive  action  of  the  plunger  type, 
together  with  the  volume  and  simplicity  of  the  centrifugal,  is 
obtained   in  practice. 

Pressures  are  provided  for  up  to  200  lb.  to  pump  any 
type  or  kind  of  liquid.  The  general  design  is  shown  in  the 
accompanying  illustration. 
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A  Practical  Talk  on  Some  Water 
Works  Matters* 

By  GEORGE   H.  KIXNEKAN. 
Supt.  of  Water  Service.  Boston,  Mass. 
It   is   interesting   to  consider  the   changes   which   have   oc- 
curred   during   the    present    generation    in   the   methods   and 
means  of  doing  the  work  of  a  water  distribution  system. 

The  automobile  has  replaced  the  horse,  and  while  it  has 
speeded  up  matters  it  has  brought  us  troubles  of  its  own. 
The  tapping  machine,  with  its  special  sleeves  and  valves,  and 
the  valve  inserting  machine,  have  replaced  the  old  method 
of  shutting  down,  cutting  out  with  hannn.-r  and  chisel,  and 
pumping. 

Electrical  thawing  has  replaced  the  slower  and  more  tedi- 
ous method  of  injecting  hot  water  into  the  pipes.  The 
automobile  attachment  for  closing  and  opening  large  gates 
has  made  their  operation  easy  and  quicU— a  big  factor  in 
general  maintenance  and  in  main  pipe  breaks  of  serious 
consequence. 

Electrically  driven  pumping  units,  largely  of  the  centrif- 
ugal type,  meclKinical  stokers,  and  mechanically  operated 
valves  have  made  pumping  stations  more  efficient. 

The  various  jointing  compounds  have,  to  a  considerable 
extent,  superseded  lead,  thereby  saving  bell  holes,  calking 
and  cost  of  material.  In  some  parts  of  the  country  cement 
is  now  being  used  as  a  jointing  material.  Cast  iron  water 
pipes  are  being  manufactured  and  sold  with  lead  joints  in 
the  bells  ready  for  calking. 

The  trenching  machine  under  certain  conditions  is  dis- 
placing the  pick  and  shovel.  Gasoline  and  electric  power 
driven  pumps  are  employed  where  hand  worked  diaphragm 
pumps  formerly  were  used.  The  air  compressor,  combined 
with  pneumatic  tools,  has  replaced  hand  rock  drilling  and 
hand  calking.  The  differential  hoist  with  its  duplex  and 
triplex  blocks,  is  used  to  advantage  in  laying  main  pipe. 
displacing  the  rope  tackle  and  the  cumbersome  winch. 

The  leak  finder,  pipe  locator,  gate  finder,  aquaphone.  de- 
tectaphone,  geophone,  sonoscope,  sonograph,  sounding  rod. 
pitometer,  manograph  and  Venturi  meter,  all  tend  to  facili- 
tate the  work  of  stopping  leaks,  minimizins:  waste,  in- 
creasing revenue,  etc. 

Plunger  piston  meters  have  given  way  to  the  rotary  and 
oscillating  disc  types,  with  more  accuracy,  especially  in  small 
flows.  The  compound  meter  with  its  wide  range  of  service 
has  made  it  practicable  to  meter  pipes  with  considerable 
variation  in  the  rate  of  now.  Meter  testing  has  been  much 
facilitated  by  improved  apparatus. 

The  patented  flanged  couplings,  or  dry  couplings  as  they 
are  sometimes  called,  have,  to  a  large  extent,  displaced  the 
plumber  and  his  solder  joint. 

Electric  and  acetylene  lights  have  made  night  work  prac- 
tical. The  electric  hand  flash  light  has  replaced  the  anti- 
quated and  dangerous  candle  and  the  smoky  and  smelling 
lantern.  The  oxy-acetylene  torch  is  proving  itself  every 
day  to  be  a  money  saver  by  its  ability  to  repair  broken  cast- 
ings and  metal  parts  that  formerly  were  considered  as  be- 
yond repair.  The  plumbers"  torch  has  replaced  the  old  char- 
coal furnace  with  its  soldering  iron.  Gasoline  and  kerosene 
lead  melting  furnaces  are  used  where  formerly  wood  and 
coke  supplied  I  he  heat.  The  large  blow  torch  melts  out 
the  cold  lead  joint  where,  in  the  old  days,  a  fire  of  wood  or 
charcoal  was  built  under  the  pipe. 

Steam,  slacked  lime,  charcoal  and  the  blow  torch  are  now 
used  to  Tjsmove  frost  from  the  ground.  Calcium  chloride, 
denatured  '?»lcohol,  glycerine  and  kerosene  are  applied  to 
hydrants  as  anti-freezing  materials.  The  natural  heat  of 
the  ground  is  intelligently  utilized  to  prevent  freezing  of 
meters  and   hydrants. 

An  improved  type  of  force  pump  combined  with  up-to-date 
methods  has  made  the  clearing  of  stoppages  easier  and 
more   successful. 

The  development  of  the  telephone  system  has  facilitated 
the  direction  of  outside  men  through  means  of  frequent 
communication  between  headquarters  and  near  and  distant 
points. 

The  development  of  the  emergency  gang  has  resulted  iUj 
quick  service  to  the  public  and  the  control  of  leaks  and 
breaks  with  a   minimum  amount  of  damage. 

•Ab.'tract  of  ii  paper  read  before  the  N'ew  Knt-land  Water  Works 
Asaocialion,   Sept.    \". 


The  development  of  the  water  works  associations,  with 
their  meetings  and  journals,  interchange  of  opinions,  recital 
of  experiences,  collection  of  data,  the  work  of  committees 
in  standardizing  specifications,  the  influence  of  the  organiza- 
tions in  promoting  beneficial  and  desirable  legislation,  etc., 
etc..  have  tended  to  a  very  great  degree  to  advance  the  ways 
and  means  of  operating  a  water  works  system  during  recent 
years. 

Unsatisfactory  Labor  Conditions. — The  changes  indicated 
in  the  foregoing  have  in  almost  every  case  proved  to  be 
improvements  and  steps  forward  along  the  line  of  efticiency. 
They  are.  however,  chiefly,  mechanical.  In  the  labor  end  of 
the  work,  I  regret  to  say,  there  has  been  no  great  improve- 
ment, either  in  quality  or  quantity.  If  it  were  not  for  the 
c(mipensating  effect  of  the  many  mechanical  devices  intro- 
duced into  the  work  and  increased  earnestness  and  energy 
on  the  part  of  the  directing  forces.  I  fear  we  should  not 
have  much  to  report  under  the  head  of  results. 

During  the  last  few  years  especially,  labor  as  a  whole  has 
declined  in  zeal.  It  appears  to  have  lost  interest  in  the 
work.  We  do  not  see  it  displaying  the  initiative  and  the 
sense  of  duty  that  was  usual  in  the  old  days.  The  newcomer 
does  not  have  the  manner  of  one  intending  to  stay,  to  acquii'e 
experience  and  skill  as  a  water  works  man.  and  become  part 
and  parcel  of  the  system.  Rather  does  he  impress  one  with 
the  idea  that  his  service  is  to  be  temporary,  a  mere  filling 
in  while  he  is  getting  an  easier  and  higher  class  job.  Pos- 
sibly this  may  not  be  the  case  in  private  water  companies 
where  the  management  has  a  wider  scope  of  selection  and 
full  powers  to  hire  and  discharge,  but  in  municipal  systems 
I  think  it  will  be  found  so. 

There  are,  of  course,  good  working  men  to  be  found  in 
every  watei.  works  system.  They  are  usually  of  the  old 
stock  and  have  been  in  the  employ  of  the  cities  and  towns 
for  some  time.  They  are  the  stand-bys,  the  real  props, 
and  without  them  matters  would  be  well-nigh  hopeless. 
They  are  fast  dropping  out  through  infirmity  or  death  and 
their  replacement  is  a  serious  problem. 

Before  leaving  this  subject  of  labor  I  should  like  to 
call  your  attention  to  the  self-assertion  of  men  in  recent* 
vears  as  compared  with  their  docility  in  previous  times. 
While  I  dare  say  it  is  not  peculiar  to  those  employed  in 
water  yorks,  yet  I  cannot  help  observing  it  because  it  Is  so 
comparatively  pronounced.  Upon  the  slightest  pretext  a 
protest  is  made  to  this  condition  or  that  grievance.  Great 
attention  is  paid  to  the  classification  of  the  work.  Men 
are  inclined  to  specialize  more  than  ever.  One  has  to  be 
careful  in  asking  a  handy  man  to  lay  a  few  bricks  or  cut 
some  stone,  or  repair  artificial  stone  sidewalks;  or  in  asking 
a  carpenter  to  tack  some  sheet  iron  instead  of  a  board  to  a 
wall,  and  so  on.  You  probably  will  be  told  by  the  man  that 
he  is  not  a  bricklayer,  or  a  stone-cutter,  or  a  mason,  or  a 
iiheet  metal  worker.  You  may  also  be  told  that  he  "doesn't 
set  the  money,"  and  that  he  "doesn't  care  to  scab," 

All  this  is  part  of  the  doctrine  of  unionism  and  from 
certain  standpoints  is  perfectly  proper,  but  it  does  some- 
times slow  up  the  work,  especially  when  one  is  particularly 
anxious  to   do  a   quick  job. 

Handling  the  Men. — Great  care  and  attention  is  now  neces- 
sary to  keep  the  men  working  harmoniously  and  co-opera- 
tively. Temperament  is  ever  present.  A  superintendent 
has  to  be  a  near  psychologist  to  diagnose  the  mental  oddi- 
ties found  among  the  men.  There  are  some  men  who  work 
belter  alone  than  with  others.  There  are  some  men  who 
expert  to  be  told  what  to  do  step  by  step.  Others  resent 
such  interference.  There  are  individual  preferences  about 
working  together.  There  are  suspicious  men  and  notional 
men.  There  are  tricky  and  sneaky  men  and  there  are 
downright  dishonest  men/  There  are  stupid  men  and  slow 
men  and  lazy  men.  There  are  destructive  men  and  dan- 
gerous men.  There  are  chronic  whiners  and  men  unable 
to  stick  for  any  length  of  time  to  any  particular  kind  of 
work.  There  used  to  be  drunken  men.  but  I  am  glad  to  say 
that  since  prohlWtion  we  have  very  few  with  that  failing. 
When  the  bootleggers  are  exterminated  we  shall  not  have 
even    that   few. 

Happily,  there  are  many  men  who  are  normal  and  well- 
balanced,  but  it  requires  much  ingenious  effort  to  combine 
the  numerous  diverse  dispositions  into  a  well-working 
machine. 

As  for  politics,  those  of  us  who  are  in  municipally-owned 
systems  know  that  it  is  an  ever-present  factor  operalinp 
iistiallv   to   the   detrimenf    of   the   service.     It  is   so  common 
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that  we  have  almost  accepted  it  as  a  necessary  evil.  Just 
so  long  as  the  individual  is  willing  to  advance  his  own 
selHsh  interests  at  the  expense  of  the  community  will  mu- 
nicipal work  suffer  a  handicap  and  fall  short  of  real  busi- 
ness efficiency.  In  Boston.  I  am  glad  to  say.  matters  have 
greatly  improved  within  the  last  few  years  and  the  situation 
in  this   respect  is  quite  hopeful. 

There  Is  another  disadvantage  which  the  work  of  a  water 
distribution   system   endures,  and   that   is   Its   hidden   nature. 
W>   are    underground    workers.      Immediately    upon    comple- 
tion of  our  work  we  cover  It  with  5  or  G  ft.  of  earth.     We 
cannot    display   our   wares.     I   have   often   seen   a   very   fine 
iinple  of  pipe  work  where  the  pipe  layer  was  so  proud  of 
hat    he   delayed    filling    in    until    somebody    in   authority 
.Id   view   it.     It   seems   too   bad   that   the   public   does   not 
more  of  our  work.     It  Is  our  lot,  however,  that  we  are 
iom    thought   of   except    upon    rare   occasions    when   the 
.et  is  open  and  the  usually  never  failing  gush  of  one  of 
.11.-  most  important  substances  in  the  world  is  missing.     The 
work  of  the  paving,  street  cleaning,  and  sanitary   branches, 
of    the    public    service   is    continually    before    the   eye.      The 
public  is  in  contact  with  it  through  some  of  the  senses  and 
consequently    it    is    catered    to.      It    is    like    the    handsome 
daughter   of  a   family,   dressed   up,   kept   in   the   foreground 
where   all    may    behold    her   charms,    whila   her   plainer   and 
more    utilitarian    sisters,    water   and    sewerage,   are    kept    in 
the   back.cround.   very   often   furnishins   the   wherewithal    for 
the  embelllshraent  of  iheir  fairer  sister. 

Wages,  Salaries  and  Pensions  in  Boston. — Laborers  re- 
ceive $4  a  'lay  of  S  hours'  duration.  C'alkers  and  repairers. 
$4.25  to  $4.50;  pipe  layers.  $5.00;  plumbers.  $4.50;  chauffeurs. 
$4.5P;  machinist.-;,  carpenters,  blacksmiths.  $5.00;  pavers. 
$5.00;  meter  repairers.  $4.50;  drillers  and  assistant  machin- 
ists, $4.00  to  $4.50;  and  a  variety  of  rates  tor  bricklayers, 
stone  cutters,  electricians,  storekeepers,  yardmen,  etc.. 
ranging  from  $4.00  to  $G.60  a  day.  Foremen,  inspectors 
and  clerks  are  paid  salaries  ranging  from  $4.50  a  day  to 
$2,300  a  year.  Meter  readers  are  paid  $1,400  to  $1,500  a  year, 
and   engineers   and   superintendents   $1,100   to   $5,000. 

All   overtime,   that   is.   all   time   in   excess   of  eight  hours, 
is  paid  tor  at  the  rate  of  time  and  one-half,  except  on  legal 
holidays,   when   the   men    who   work   and    who   receive   day 
wages  are  paid  double  time.     Salaried  men  who  work  on  hol- 
idays  are   allowed   time   off.     All   men    who   work    Saturday 
afternoons  are  allowed  time  oft  and  are  not  paid  extra.     If 
a   man   should    work   Sunday   on   a   charged  job,   he   is   paid 
double  time.     The  emergency  men   work  seven  days  a  week 
and    receive   only    straight    time   except    tor   holidays,    when 
they    receive    double    time.      All    men    receive    two    weeks' 
vacation  without  loss  of  pay.    Also  in  the  event  of  the  death 
of   a   father,  mother,   brother,   sister,   son   or   daughter,   they 
are    allowed    three   days    without    loss    of    pay    to    attend    to 
funeral  matters.     All  laborers  and  mechanics  receive  a  pen- 
sion of  $3C0  per  annum  after  working  25  years  for  the  city 
and    having    reached    the    age    of    GO    and    having   been    pro- 
nounced by  an  examining  physician  to  be  unfit  for  work. 
There    is    another    provision    which    authorizes    the    city 
imcil  to  retire  a  laborer  or  a  mechanic  upon  a  pension  of 
j.iOO  per  anniim  after  15  consecutive  years  of  service,  with 
no  age  qualification  but  with  the  requirement  of  a  certificate 
nf  di?ahility  from  an  examining  physician.     Before  becoming 
perativp  the  approval  gf  the  mayor  has  to  be  secured.    'Vet- 
rans   of   the   Civil   War   are    retired   at   any  age   upon   half 
the  pay  they  are  receiving  at  the  time  of  retirement.     Dls- 
hility   is   necessary  in   this   class   as   in  others.     A  retiring 
nrd.    consisting    of   the    city    auditor,    city    treasurer,    and 
he   mayor,   decides   finally  on   all   retirements   and   they   be- 
ome  operative  only  after  the  board  gives  its  approval. 

Workmen  have  not  tared  so  well  in  the  water  works  line 
as  they  have  in  others:  1  am  speaking  now  for  Boston. 
Ordinary  unskilled  labor  in  many  cases  that  I  know  of  has 
been  paid  a  higher  rats  of  wages  on  the  outside  than  some 
of  o\ir  own  skilled  men.  and  as  for  calkers.  I  know  of  sev- 
eral places  where  contractors  have  paid  them  $1  an  hour. 
This  ha.=  a  very  disquieting  effect  on  our  men  and  unques- 
tionably has  diverted  their  interest  from  the  work.  So  far 
IS  the  remuneration  of  superintendents  goes  in  these  days 
f  high  wages  and  high  cost  of  living,  I  feel  sate  In  saying 
iliat  it  has  not  advanced  proportionately  with  that  paid  to 
men  holding  positions  of  equal  responsibility  in  other  lines. 
Underpayment  of  Waterworks  Superintendents  and  Fore- 
men.— Although  laborers  and  mechanics  are  pensioned, 
superintendents   and   foremen   are   not   pensioned   in   Boston. 


nor   in   any   other   city   that   I   have   heard   of.     This,   to   my 
mind,   is  not  e»uictly  (air.     The  averuse  general  foreman  or 
superintendent    in    a    municipal     waterworks     devotes      his 
period    of    productiveness    and    high-powered    energy    to    tho 
public    service.      After    passing    that    period    he    is    unfit    to 
start  in  any  new  line  of  business  and  successfully  compete 
with   younger   men.     The   very   nature   of   his    work   is   such 
that  he   does   mot  meet   with  opportunities  for  advancement. 
He  is  confined  to  a  certain  routine  and  limited  to  a  certain 
area    of   action.      He   cannot    go    far    afield.      He    must    hold 
himself  in  readiness  to  answer  the  call.     It  may  come  when 
he   is   in   ono  end  of   tho   district  or   tho  other,   when   he   is 
awake  or  asleep,  when  he  is  at  home  or  in  church,  or  pos- 
sibly in  the  theater,  it  he  allows  himself  such  a  respite  from 
his  labors.     For  my  own  part,  1  have  acquired  tho  habit  of 
i-alling  up  headquarters  on  the  phone  wlionever  1  am  away 
from    tho    ofilco   or   home   (or   any    length   of   time    lo    learn 
what    has    occurred    in    the    moanlinie.      I    recall    one    such 
occasion  previously  to  entering  tho  theater  when   1   was  in- 
formed of  a  serious  break  in  a  3i;  in.  main  in  the  downtown 
section.     Had  I  omitted  to  make  ihis  inquiry  I  should  have 
sat  through  a  performance  for  almosi   three  liours  blissfully 
i!;norant  of   that   which   to  a   waterworks   man   Is   a   tremen- 
dously important  event,  viz.,  a   bad   break  in  a  large  main 
in  a  congested  section. 

This  concentration  of  the  mind  on  water  works  lias  a 
tendency  to  subordinate  all  other  matters  and  restricts  our 
field  of  action.  The  consequence  is  that  we  do  not  get 
into  the  main  currents  of  lite,  making  contacts  at  various 
points  with  diverse  interests,  as  do  some  men  in  other 
lines  of  work.  Hence,  opportunities  which  usually  come 
from  those  contacts  are  denied  us,  and  those  who  are  not 
fitted  for  the  work  they  are  engaged  in  are  unalile  to  find 
their  right  places  In  the  world.  We  continue  as  mere 
water  works  men  doing  the  day's  work  with  no  expectation 
of  recognition  or  reward  and  only  the  satisfaction  that  comes 
from  a   faithful   performance  of  one's   duly.  .; 


The   Recovery  of  "Return   Flow" 
or  Irrigation  Waste  Water* 

By  A.  11.  AYERS. 
Formerly  Project  Manager,  Shoslione  Project.  WyoininRi 
On  any  irrigation  project  the  amount  of  water  actually  re- 
quired for  plant  use  constitutes  a  very  small  percentage  of 
the  amount  diverted  at  the  head  o(  the  canal  system.  Losses 
occur  all  along  the  line  of  delivery,  some  of  which  are  re- 
coverable, whereas  others,  such  as  evaporation,  which  can 
be  returned  only  by  precipitation,  are  inevitable.  The  water 
thus  lost  may  return  naturally  through  porous  subsoils  to 
the  stream  from  which  it  was  diverted ;  frequently,  however, 
extensive  subsurface  drainage  systems  are  necessary  to  pre- 
vent the  rapid  rise  of  the  ground  water  plane  and  disastrous 
waterlogging  of  cultivated  areas.  When  projects  are  'In  the 
early  stages  of  development  and  the  available  water  and  the 
capacity  of  the  canal  and  lateral  systems  are  more  than  am- 
ple to  supply  the  demnd  for  water,  little  attention  is  paid  to 
losses  from  the  system  unless  seepage  of  cultivated  lands 
results.  When,  however,  the  system  is  heavily  taxed  to  sup- 
ply tiie  demand,  or  the  available  water  supply  is  restricted 
by  prior  rights,  the  recovery  of  surface  waste  and  under- 
i^round  seppasie  becomes  increasingly  important. 

The  lands  first  developed  under  irrigation  in  the  Western 
States  were  largely  situated  in  the  valleys  closely  adjacent 
to  the  streams  supplying  water.  These  stream  bottoms  were 
usually  of  porous  subsoil  and  water  applied  in  excess  of  plant 
needs  soon  found  its  way  back  to  the  stream  and  furnished 
an  increased  supply  to  lands  farther  downstream.  In  the 
South  Platte  Valley  in  Colorado  this  rapid  percolation  back 
lo  the  stream  results  often  in  the  return  flow  furnishing  the 
entire  supply  for  lands  lower  down  the  stream. 

In  more  recent  developments  canals  were  carried  Wrthef 
and  farther  away  from  I  heir  source  of  supply  and  oftentimes 
into  other  drainage  areas  The  seepage  loss  from  the  upper 
part  of  the  canal  found  its  way  into  lower  canals,  but  the 
surface  waste  from  irrigation  and  the  seepage  from  laterals 
percolated  or  discharged  direct  into  channels  theretofore 
dry.  On  the  topography  and  relative  elevation  of  the  lands 
of  such  projects  depends  the  mp"Eure  of  their  adaptability 
for  utilizing  this  return  fk)w. 


tl.i    *)cr<iiiir  issue  rif-.'-'Ftfrhimnl  Ion   Ro'^ord. 
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On  the  Shoshone  Project  about  43.000  acres  of  the  Gar- 
land Division  and  17.500  acres  of  the  Fannie  Division  are 
under  ditch.  About  14,000  acres  of  the  southern  portion  of 
the  Garland  Division  lands  drain  directly  into  Shoshone 
River,  and  their  run-off  augments  the  flow  of  the  river  avail- 
abe  for  prior  rights  below  Corbett  Diversion  Dam.  The  re- 
mainder of  the  Garland  Division  drains  into  Bitter  Creek, 
and  its  flow  at  peak  seasons  is  as  much  as  180  second-feet, 
about  equally  divided  between  surface  waste  and  outflow 
from  drains.  The  slope  of  the  lands  is  from  26  to  90  ft.  to 
the  mile.  Development  of  a  recovery  system  of  surface 
waste  thus  far  is  limited  to  two  major  diversions  from  Bit- 
ter Creek,  one  of  15  second-feet  and  the  other  of  50  second- 
feet  capacity,  and  several  minor  Inlets  to  laterals.  In  1919 
with  these  two  diversions  a  steady  recovery  of  about  35  sec- 
ond-feet was  secured  into  laterals  C  and  W.  In  the  Frannie 
Division  nearly  all  the  lands  now  under  ditch  drain  into  Pole 
Cat  and  Sage  Creeks.  Pole  Cat  Creek  has  steep,  high  quick- 
sand banks  and  no  very  large  steady  return  flow  as  yet. 
Sage  Creek  has  lower  banks  and  a  fall  of  about  30  ft.  to  the 
mile.  It  is  crossed  by  the  Fannie  Canal,  the  Deaver  Canal. 
and  Lateral  D-56.  Wasteways  are  provided  in  all  these 
canals:  a  pickup  diversion  has  been  built  at  the  crossing 
of  D-56  and  is  planned  for  the  Deaver  crossing  of  the  creek 
and  for  the  D-56  crossing  of  another  large  coulee  which  will 
carry  considerable  surface  waste. 

About  24.000  acres  of  the  Garland  Division  are  protected 
from  seepage  by  a  closed  drain  system  containing  about  85 
miles  of  tile  of  10  to  18  in.  diameter,  laid  on  grades  approxi- 
mating 0.005.  As  these  drains  have  been  extended  beyond 
their  original  proposed  length  and  have  tapped  an  area 
larger  than  originally  planned,  they  are  at  peak  season  some- 
times heavily  loaded.  To  relieve  this  condition  drains  of 
18-in.  diameter  on  flatter  grades  have  in  some  instances  been 
tapped  into  them  at  manholes  and  run  to  emergence  from  the 
ground  and  delivery  into  surface  ditches  discharging  into 
laterals.  From  the  most  effective  of  these  lines  a  steady  flow 
of  5  second-feet  was  recovered  into  Lateral  D  in  1919,  and 
many  similar  opportunities  exist  whereby  like  steady  flows 
may  be  secured.  The  most  attractive  feature  about  such 
rfecovery  is  that  the  flow  has  no  diurnal  variation  and  is  heav- 
iest at  the  time  the  demand  is  greatest.  Several  such  re- 
lief drains  are  planned  in  further  development  of  the  drain- 
age system  which  will  at  the  same  time  return  10  to  15  sec- 
ond-feet to  the  lateral  system. 

The  Oregon  Basin  Project,  investigations  of  which  have 
been  conducted  by  the  Reclamation  Service  the  past  year,  is 
particularly  adapted  to  utilization  of  return  flow.  This 
project  contains  about  92,500  acres  of  irrigable  land,  of 
which  about  59,500  acres  drain  into  Dry  Creek  and  its 
branches.  Dry  Creek  acts  as  the  main  canal  for  this  area 
and  the  various  laterals  divert  from  It.  At  the  extreme  lower 
end  of  the  project  is  an  area  of  about  18.500  acres,  the  main 
."supply  for  which  is  delivered  from  the  Oregon  Basin  Reser- 
voir through  the  channel  of  Dry  Creek  and  a  canal  divert- 
ing from  Dry  Creek  below  the  major  portion  of  the  59.500 
acres  of  irrigable  land  draining  into  that  creek.  Probably 
some  45,000  acre-feet  of  surface  waste  and  percolating  un- 
derground return  will  accumulate  in  Dry  Creek  during  each 
year  after  the  59,500  acres  are  fully  developed.  Under  or- 
dinary operating  conditions  there  would  be  insufficient  re- 
turn flow  early  in  the  irrigation  season  to  supply  the  de- 
mand of  the  18.500  acres;  at  the  peak  of  the  return  flow 
there  would  be  a  large  diurnal  variation  of  flow,  and  at  the 
end  of  the  Irrigation  season  a  return  flow  in  excess  of  the 
demand.  There  is,  however,  opportunity  to  construct  a  reg- 
ulating reservoir  in  Dry  Creek  above  the  diversion  for  the 
18,500  acres,  which  will  conserve  the  fall  flow  for  spring  use 
and  obviate  the  difficulty  experienced  in  handling  the  diurnal 
variation.  Here  we  have,  therefore,  almost  ideal  conditions 
for  maximum  conservation  of  return  flow. 

Return  flow  in  either  dry-creek  channels  or  living  streams 
introduces  complications  in  determining  the  right  to  its  use, 
which  are  now  the  subject  of  litigation  on  the  North  Platte  and 
Shoshone  Projects.  Return  flow  usually  develops  before  there 
is  urgent  need  of  its  utilization,  and  it  may  be  appropriated 
and  beneflclal  use  made  of  it  before  such  use  can  be  econom- 
ically secured  by  the  project  whose  lands  provide  such  flow. 
Design  of  a  project,  therefore  should  include  works  to  re- 
cover, regulate  the  flow,  and  reuse  In  the  system  the  greatest 
practicable  amount  of  seepage  and  surface  waste  that  will 
develop,  and  appropriations  should  be  made  thereof. 

The  undesirable   factor   in   utilizing  return   flow   is   that   it 


removes  one  of  the  greatest  incentives  to  economy  in  the 
use  of  water.  An  unutilized  return  flow  of  100  second-feet 
resulting  from  the  irrigation  of  4u,00u  acres  is  a  standing  re- 
proach against  that  waste,  either  on  the  surface  or  through 
the  ground.  If  this  return  flow  is  recovered  and  used  on 
the  lower  lands  of  the  project,  it  no  longer  advertises  that 
project  as  wasteful  of  its  greatest  asset  and  produces  a  false 
impression  of  economy  when  the  waste  may  actually  be 
greater  than  before  the  recovery  system  was  installed. 


Extending  Ocean  Navigation  to  the 
Great  Lakes* 

By  CHARLES  WHITING  BAKER. 

To  make  the  St.  Lawrence  River  navigable  so  that  ocean 
vessels  may  reach  the  Great  Lakes,  and  to  develop  the  water 
power  of  the  St.  Lawrence  Rapids,  as  described  by  Mr.  H.  C. 
Gardner  in  the  last  issue  of  Mechanical  Engineering,  is  with- 
out doubt  by  far  the  most  important  engineering  enterprise 
now  proposed  in  the  world.  Indeed,  one  may  well  go  further 
and  say  that  this  enterprise  promises  to  yield  a  larger  public 
benefit  in  proportion  to  its  cost  than  any  engineering  work  of 
the  first  magnitude  ever  undertaken.  , 

Perhaps  a  statement  of  some  of  the  arguments  for  the  St.  | 
Lawrence  project,  in  addition  to  those  made  by  Mr.  Gardner,  ' 
may  make  still  clearer  its  value  and  importance. 

The  economics  of  transportation  have  been  revolutionized 
in  the  p^st  half  century,  in  that  terminal  expenses,  and  not 
the  cost  of  hauling  between  terminals,  have  become  the 
controlling  factor.  This  is  well  illustrated,  indeed,  by  some 
of  the  figures  quoted  by  Mr.  Gardner;  but  it  is  a  fact  which 
few,  even  among  engineers,  thoroughly  comprehend. 

The  great  advantage  of  the  St.  Lawrence  Route  is  that  it 
would  eliminate  entirely  the  enormous  terminal  expenses  in 
the  congested  terminals  on  the  Atlantic  Seaboard.  On  traffic 
moved  between  the  Lake  cities  and  foreign  ports,  a  cargo  of 
dressed  beef  at  Chicago,  or  steel  plates  at  Cleveland,  or  wheat 
at  Duluth  or  Fort  William,  could  be  loaded  directly  on  an 
ocean  steamer,  whose  holds  need  not  be  opened  until  the 
steamer  docked  at  Liverpool  or  other  foreign  port.  Contrast 
this  with  the  present  cost  of  transfer  between  railway  car  and 
steamer  at  an  Atlantic  port,  and  the  great  saving  by  the  St. 
Lawrence  Route  begins  to  be  evident. 

Another  matter  not  mentioned  by  Mr.  Gardner  is  that  the 
great  fleet  of  Lake  vessels,  which  are  now  kept  idle  by  the 
winter  ice  blockade  for  nearly  half  the  year,  could  go  down 
to  the  sea  every  fall  and  take  part  in  the  world's  carrying 
trade  during  the  winter  months.  Of  course,  a  compromise 
type  of  vessel,  fitted  to  navigate  both  the  Lakes  and  the 
Ocean,  would  have  to  be  evolved;  but  that  would  come  about 
naturally.  The  United  States  is  destined  to  become  the  great 
coal  supply  depot  of  the  world.  Vessels  adapted  to  the  Lake 
Superior  ore  trade  could  also  handle  to  advantage  coal  to 
South  America  and  Europe  during  the  winter  months. 

But  it  may  be  asked,  if  the  St.  Lawrence  project  offers 
the  greatest  opportunity  for  profit  in  the  world,  why  has  it  not 
long  ago  been  undertaken?  There  are  many  reasons,  but  the 
controlling  one  is  this:  the  profits  from  the  creation  of  the 
St.  Lawrence  Route  will  go  to  the  public.  It  is  not  an  en- 
terprise that  can  possibly  be  undertaken  by  private  capital 
to  make  money.  Had  this  been  possible,  it  would  long  ago 
have  been  completed.  Where  public  welfare  is  concerned, 
however,  one  finds  few  willing  to  give  the  time  and  energy 
required  to  carry  an  enterprise  from  the  stage  of  a  mere 
project   to   practical   success. 

Further  than  this,  in  order  to  carry  out  the  St.  Lawrence 
project,  at  least  four  Governmental  bodies  must  grant  con- 
sent or  take  an  active  part,  viz.:  the  governments  of  the  United 
States  and  of  the  State  of  New  York,  and  those  of  the  Do- 
minion of  Canada  and  the  Province  of  Ontario.  The  various 
private  interests  which  have  reason  to  oppose  the  St.  Law- 
rence Route  have  found  it  easy,  through  one  or  the  other  of 
these  Governmental  organizations,  to  hinder  united  action. 

The  reason  why  the  St.  Lawrence  project  has  at  last  reached 
a  stage  where  there  is  promise  that  it  may  become  a  reality, 
is  because  an  organization  has  been  effected  under  which 
fourteen  States  of  the  Northwest  have  united  in  a  league 
to  promote  this  project,  and  are  doing  it  officially  through 
their  State  Governments, 
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The  Menace  of  Government  Price 
Regulation 

Groi^ers  of  cotton  and  wheat  are  seriously  considerign 
plans  for  regulating  the  prices  of  their  products  in  a  way 
that  would  put  the  buyer  at  the  mercy  of  the  seller.  If  such 
price  fixing  should  become  established  there  is  no  doubt 
that  since  the  buyers  are  in  the  majority,  the  Government 
it.oelf  would  eventually  deprive  the  farmers  of  the  right  to 
fix  the  prices  of  their  products.  There  are  already  several 
agricultural  associations  that  undoubtedly  do  "fix"  the  prices 
of  their  products,  but  it  happens  that  those  associations  pro- 
duce only  fruits.  As  fruits  are  not  so  necessary  as  grains, 
and  of  much  less  value  in  the  aggregate,  the  fruit  growing 
associations  have  been  permitted  thus  far  to  do  what  wheat, 
corn  and  cotton  growers  will  never  be  permitted  long  to  do. 

It  may  be  stated  as  an  economic  principle  that  no  associa- 
tion of  producers  will  be  long  allowed  to  fix  the  prices  of 
their  products,  if  those  products  total  in  value  a  noteworthy 
percentage  of  the  gross  income  of  the  consuming  public. 
The  coal  producers  are  already  beginning  to  recognize  this 
economic  principle.  Indiana  has  a  law  under  which  the  state 
is  regulating  the  price  of  coal  at  the  mine.  This  law  has 
apparently  been  passed  because  coal  producers  had  com- 
bined to  fix  prices. 

Government  price  regulation  appears  to  be  the  only  alter- 
native to  public  ownership  where  the  producer's  price  is  not 
regulated  by  competition.  Yet  our  experience  with  Govern- 
ment rate  regulation  in  the  railway  field  has  been  far  from 
satlsfactorj-.  We  doubt  whether  Government  regulation  of 
the  prices  of  basic  mineral  and  agricultural  products  would 
be  even   as   satisfactory   as   the  regulation   of   railway  rates. 

It  is  ditncult  enough  to  establish  a  "fair  price"'  for  trans- 
portation on  one  railway  system.  Consider,  then,  the  degree 
of  difTiculty  that  would  be  involved  in  fixing  '"fair  prices" 
for  the  products  of  a  million  farmsl 

In  this  connection  it  may  be  well  to  consider  for  a  moment 
the  fact  that  even  where  there  appears  to  be  no  competition 
to  regulate  prices,  competition  of  some  sort  is  never  entirely 


absent  The  different  products  of  the  world  are  always 
competing  with  one  another.  Each  class  of  thing  is  bidding 
against  every  other  class  of  thing  for  a  portion  of  the  total 
money  in  circulation.  Textiles  are  competing  with  grains, 
grains  with  vegetables,  vegetables  with  fruits,  fruits  with 
jewels.  This  sert  of  competition,  which  no  monopolistic 
group  of  producers  can  prevent,  is  perhaps  more  potent  in 
its  price  regulating  efficacy  than  economists  have  dreamed 
It  to  be. 

Why  is  it  that  the  Raisin  Growers'  Association  is  adver- 
tising so  extensively?  Why  do  railway  companies  adver- 
tise the  seeing  of  America  first?  Why  do  motor  car  asso- 
ciations spend  money  promoting  the  building  of  better  roads? 
The  answer  Is  obvious.  In  this  country  of  bountiful  incomes 
widely  distributed  there  is  so  much  excess  of  income  over 
what  is  needed  for  the  true  necessities  of  life  that  hundreds 
of  classes  of  services  and  commodities  are  competing  with 
one  another  for  "their  share  of  business."  Now  this  compe- 
tition makes  it  impracticable  for  any  grroup  of  producers  to 
enjoy  continued  prosperity  very  long  if  they  try  to  extort 
prices  that  are  regarded  as  exorbitant. 

Such  necessities  as  coal,  even  when  sold  under  an  agree- 
ment to  hold  the  prices  above  a  normal  "fair  rate."  can  not 
long  escape  the  retaliatory  effect  of  attempted  extortion. 
There  are  many  ways  by  which  an  outraged  public  can  "get 
even"  aside  from  price  regulation  or  severe  taxation.  To 
begin  with,  it  is  safe  to  say  that  half  the  coal  used  In  heat- 
ing buildings  can  be  saved  by  relatively  inexpensive  expe- 
dients. Most  of  the  heat  is  lost  by  conduction  through  win- 
dow panes,  and  half  this  lost  heat  can  be  saved  by  using 
double  windows.  By  means  of  "gas-filled  windows"  (that  is, 
double-paned  windows  filled  between  with  carbonic  acid 
gas,  three-fourths  of  the  heat  now  lost  through  windows  can 
be  saved.  Improved  furnaces,  beat-insulated  flues,  and  scien- 
tific firing  are  well  known  but  little  used  means  of  cutting 
domestic  coal  consumption. 

As  for  the  use  of  coal  by 
man  of  the  Electrification 
trie   Co..   estimates   that   it 
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to  haul  trains  by  electrtc  locomotives  as  by  steam  locomo- 
tives. Add  to  this  the  fact  that  there  is  available  enough 
waterpower  to  dispense  almost  entirely  with  the  use  of  coal 
for  power  purposes  in  about  half  the  states  in  the  Union, 
and  you  will  see  how  slight  is  the  real  monopoly  that  the 
"coal  barons"  enjoy. 

Even  a  temporary  extortion  on  the  part  of  any  associa- 
tion of  producers  is  highly  objectionable.  But  in  order  to 
escape  exorbitant  prices  for  a  short  period,  we  should  be- 
ware of  Government  price  regulation  that  will  result  in  an 
economic  stagnation  over  a  long  period.  Let  us  not  forget 
the  15-year  stagnation  in  the  railway  Held,  and  its  bad  effect 
on  almost   every   class  of  industry. 

In  the  absence  of  Government  price  regulation  of  iron, 
coal,  wheat,  cotton  and  other  basic  commodities,  what  means 
can  the  public  best  adopt  to  secure  protection  against  even 
short  periods  ot  extortionate  prices?  Probably  the  best 
means  is  publicity  as  to  costs  and  profits.  Curiously  enough 
many  of  the  very  "trusts"  that  were  once  the  objects  of 
fiercest  denunciation,  are  perhaps  the  best  object  lessons 
now  as  to  the  beneficent  effects  of  publicity.  The  "steel 
trust."  whose  gross  and  net  earnings  are  published  at  short 
intervals,  is  no  longer  looked  upon  as  a  rapacious  monster; 
nor  is  its  policy  of  "stable  prices"  denounced.  Similarly 
"the  great  telephone  trust,"  largely  through  its  policy  of 
publicity,  has  come  to  be  regarded  as  "a  good  monopoly," 
as  in  fact  it  is:  for  when,  over  a  period  ot  many  years,  an 
organization  has  been  able  steadily  to  improve  and  extend 
its  services,  coincidently  lowering  its  prices  relatively  to  the 
income  of  its  customers,  and  has  distributed  only  8  per  cent 
annually  upon  the  actual  cost  of  its  plant,  a  critic  must  be 
extremely  radical  who  would  complain  of  its  monoplistic  na- 
ture. It  is  true  that  the  American  Telephone  and  Telegraph 
Co.  is  now  subject  to  Government  regulation  as  to  rates,  but 
it  is  equally  true  that  for  many  years  before  such  regulation 
its  rates  were  steadily  reduced  by  its  own  volition,  and  that 
during  the  long  period  of  non-regulation  telephone  rates  were 
decreased  more  rapidly  than  they  have  been  during  the 
short  period  of  Government  regulation. 

This  last  remark  is  also  applicable  to  railway  rates  in 
America,  namely  that  they  decreased  much  faster  prior  to 
public  regulation  than  subsequent  thereto.  The  following 
■was  the  average  freight  rate  per  ton-mile  for  the  years 
named; 

Tear.  Cts. 

i«(;(i 4.10 

1S82 1.24 

1905 0.77 

1915 0.7.3 

The  era  of  railway  rate  regulation  began  about  1905.  and 
In  the  succeeding  10  years  the  net  effect  was  a  reduction 
of  only  5  per  cent  in  average  freight  rates.  Contrast  this 
■with  a  70  per  cent  reduction  in  the  22-year  period  between 
1860  and  1882,  the  era  of  excessive  railway  competition: 
and  with  40  per  cent  reduction  in  the  23-year  period  between 
1882  and  1905.  the  era  of  moderate  competition.  A  thought- 
ful pondering  of  such  data  is  not  apt  to  arouse  any  high 
degree  of  enthusiasm  for  the  economic  benefits  derivable 
from  Government   regulation  of  prices. 


Be 


Why   More   Engineers  Should 
Members  of  PubHc  UtiUty 
Commissions 

Forty-seven  states  have  a  total  of  1B7  public  service  com- 
mlysloners,  of  whom  5  are  members  of  one  of  the  four  "found- 
er engineering  societies."  namely.  Am.  Soc.  C.  E.,  Am.  Soc. 
M.  E..  Am.  Inst.  M.  &  M.  E.  Am.  Inst.  E.  E.  In  other  words, 
only  3%  of  all  the  men  whose  function  it  is  to  pass  judgment 
on  public  titility  appraisals  and  rates  are  members  of  any 
one  of  the  four  great  national  technical  engineering  societies. 

If  only  3%  of  all  the  judges  of  the  supreme  courts  of  all 
the  states  were  lawyers,  what  would  the  national  and  local 
associations  of  lawyers  do  about  It?  Would  they  sit  supinely 
year  after  year,  as  our  four  great  engineering  societies  have 
sat?  Would  they  not  be  up  in  arms  against  the  irrationality 
of  having  state  courts  of  law,  97%  of  whose  members  were 
untrained  in  law?  But  it  may  be  replied,  the  implied  analogy 
is  farfetched.  A  judge  should  understand  law,  but 
a  quasi-judicial  body,  like  a  public  utility  commission,  need 
not  have  technical  knowledge.  It  need  only  have  judicially- 
minded   men   of  ordinary   intelligence.     For   its   legal   advice 

( 


it  may  look  to  its  attorneys;  for  its  technical  advice  it  may 
look  to  its  engineers;  but  for  justice  It  must  look  into  its 
ovvn  soul. 

Now  this  argument  has  a  speciousness  that  serves  to  silence 
further  query  on  the  part  of  the  average  man.  But  let  no 
man  not  be  silenced  by  generalizations.  Let  us  look  at  the 
process  of  passing  judgment  in  some  given  class  of  things 
where  good  judges  are  knowable  by  the  good  results  of  their 
decisions.  Let  us  take  medical  diagnosis  for  example.  If 
a  man  is  ill,  whom  does  he  seek  to  judge  the  cause  ot  his 
illness?  A  doctor,  of  course.  And  if  his  doctor  is  in  doubt 
as  to  his  own  diagnosis  of  the  case,  to  whom  does  he  send 
the  patient?  A  specialist,  of  course.  Now  what  sort  of  man 
is  a  specialist,  and  why  is  a  specialist's  judgment  regarded 
as  more  reliable  than  that  of  a  non-specialist  in  the  field  of 
the  given  specialty? 

A  specialist  is  one  who  by  observation  and  study  relative 
to  ,1  limited  class  of  things  has  acquired  an  unusually,  exact 
and  extended  knowledge  of  that  limited  class  of  things.  He 
therefore  notes  differences  where,  to  the  non-specialist,  there 
is  naught  but  similarity,  and  coincindentally  he  perceives 
similarities  where  the  non-specialist  sees  only  differences. 
Since  good  judgment  consists  in  perceiving  all  the  pertinent 
factors  and  noting  their  precise  relation  and  significance, 
it  follows  that  the  best  judge  in  a  given  class  of  things  is 
one  who  knows  the  most  about  that  class  of  things. 

We  are  all  guided  by  this  generalization  in  the  affairs  about 
which  we  know  the  most  and  we  are  apt  to  go  mildly  away 
from  it  only  in  those  matters  about  which  we  know  little. 
Thus,  lawyers  seek  specialists  in  law  when  they  want  the 
best  legal  judgment:  doctors  seek  specialists  in  medicine 
when  they  want  the  best  medical  judgment ;  engineers  seek 
special  consulting  engineers  when  they  want  the  best  engi- 
neering judgment.  But  when  the  public  selects  its  judges  ot 
technical  matters,  it  usually  selects  non-technical  men,  and 
this  it  does  largely  because  it  is  so  -vvholly  ignorant  that  it 
fails  to  realize  "that  the  problems  these  judges  are  called 
upon   to   solve  are   mainly   technical   problems. 

The  ill  repute  into  which  expert  testimony  has  fallen  is 
largely  attributable  to  the  ignorance  of  judges;  for  a  spe- 
cialist can.  intentionally  or  by  accident,  so  becloud  the  vision 
of  a  judge  ignorant  in  that  specialist's  field  that  the  judge 
becomes  uncertain  whether  black  inay  not  be  white.  After 
listening  to  two  opposing  specialists,  the  judge  is  in  a  mood 
to  denounce  all  expert  testimony,  never  once  dreaming  thai 
an  expert  judge  sitting  upon  the  same  case,  might  see  the 
truth  where  he  himself  sees  only  contradiction. 

A  modern  public  utility  rate  case  when  well  presented 
to  a  public  utility  commission,  is  a  complex  of  highly  tech- 
nical problems  in  engineering  and  business  economics.  That 
this  is  so  needs  no  argument  if  the  reader  has  himself  pre- 
pared an  appraisal  and  an  analysis  of  income,  expenses, 
fair-return  rates,  etc.  Even  those  who  are  inexperienced  in 
such  matters  might  safely  infer  the  high  technicality  of 
public  utility  rate  cases  from  the  fact  that  there  are  thou 
sands  of  articles  on  appraisal  and  rate  matters  in  the  recent 
files  of  engineering  magazines.  Coincidentally  it  might  be 
inferred  that  only  the  careful  readers  of  such  articles  are 
apt  to  have  enough  knowledge  of  the  subject  to  be  able  to 
weigh    correctly    the    evidence    of   experts. 

To  master  the  technical  language  that  is  needed  for  an  un- 
il(!rstandlng  of  all  the  testimony  of  appraisal  and  rate  experts 
is  itself  a  big  task.  Indeed,  it  is  so  big  a  task  that  we  ven- 
ture to  say  that  a  civil  service  examination  of  the  iri2  non- 
technical members  of  the  state  public  service  commissions 
would  disclose  the  fact  that  the  great  majority  of  them  could 
not  define  60%  of  the  technical  terms  used  by  engineering 
and  accounting  witnesses. 

The  editor  has  read  many  decisions  of  public  utility  com- 
missions in  which  the  very  language  of  the  decisions  be- 
trayed the  ignorance  of  the  meaning  of  technical  terms  used 
in  the  decision.  When  a  commissioner  ventures  the  use  ot 
a  technical  term  it  is  apparent  that  he  thinks  he  understands 
its  significance.  So  he  uses  only  the  few  technical  terms 
that  he  believes  himself  to  have  mastered.  Then  what  of  the 
many  technical  terms  used  by  the  witnesses,  which  com- 
missioners  fall  to  use  in  their  decisions? 

If  it  were  not  for  the  fact  that  many  commissioners  rely 
upon  their  own  engineers  to  guide  them,  their  decisions  would 
often  be  a  sorry  mess,  indeed.  But  where  they  do  thus  rely 
upon  the  judgment  of  their  engineers,  who  is  it  that  is  render- 
ing the  decision — they  or  their  engineers?     Since  ii  is  clear 
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that  in  all  such  cases  their  engineers  are  the  real  judges, 
why.  we  ask,  are  not  the  real  judges  given  the  title  and  the 
position  they  deserve?  It  Is  not  mere  justice  that  pleads 
for  such  an  act.  Common  sense  prescribes  the  act.  tor  com- 
mon sense  tells  us  that  both  the  witnesses  and  the  advocates 
should  know  whom  they  are  addressing  as  the  judge  of  their 
statements.  It  Is  nothing  short  of  engineering  disgrace  that 
the  most  technical  courts  we  have  in  America — our  public 
service  commissions — arc  Sf^  nontechnical  as  to  member- 
■hlp.  We  do  not  urge  that  they  should  be  liiO'^c  technical,  for 
there  are  other  than  purely  technical  data  presented  for  their 
consideration.  There  should  be  at  least  one  engineer  on 
ry  public  utility  commission.  Perhaps  one  member  should 
.1  lawyer,  and  one  a  business  man  of  broad  experience. 


Can  Engineering  Positions  Be 
Made  More  Permanent? 

One  objection  often  raised  to  railway  employment,  par- 
ticularly (or  the  engineer,  Is  its  lack  of  permanence.  It  is 
true  that  the  Insecurity  of  engineering  positions  with  the 
railroads  has  not  beei}  a  serious  stumbling  block  in  the  re- 
cruiting of  the  technical  graduates  fresh  from  school,  but 
it  has  served  to  turn  many  thoroughly  seasoned  railway 
engineers  Into  other  channels  of  opportunity.  One  or  two 
bitter  experiences  with  unemployment  after  periods  of  un- 
tiring, faithful  service  are  enough  to  chill  the  ardor  and 
love  of  almost  any  man  for  his  chosen  field.  This  problem  is 
closely  related  to  that  of  compensation,  and  the  successful 
solution  of  the  former  will  do  much  to  reduce  the  difficulty 
of  the  latter.  Railway  engineers  have  suffered  more  than 
members  of  other  departments  because  their  work  is  largely 
related  to  capital  expenditures  which  are  Increased  or  di- 
minished as  financial  considerations  dictate.  Except  in  the 
case  of  the  line  officers  of  the  mainte«iance  of  way  or  the 
mechanical  departments,  the  work  of  the  engineer  is  not 
such  as  to  make  him  an  indispensable  cog  in  the  transpor- 
tation machine.  Consequently,  his  services  have  been  often 
dispensed  with  at  the  first  signal  for  retrenchment.  Much 
of  engineering  work  is  of  a  transitory  nature,  but  there  is 
opportunity  for  bettering  the  lot  of  the  engineer  by  pro- 
viding for  the  useful  employment  of  larger  proportions  of 
the  corps  during  the  slack  periods. 

One  lesson  is  to  be  found  in  the  fact  that  some  railroads 
have  been  able  to  pursue  a  fairly  consistent  policy  with  re- 
spect to  improvements,  thereby  obtaining  many  advantages 
not  to  accrue  In  the  case  of  erratic  spasmodic  programs,  un- 
der which  employment  is  especially  uncertain.  Another  sug- 
gestion is  the  more  complete  preparation  of  engineering 
plans  in  advance  of  actual  construction.  Too  much  work 
has  been  done  with  a  rush  by  new  corps  hired  at  the  eleventh 
hour.  Greater  attention  to  the  human  element  in  laying 
the  plans  for  projects  should  usually  enhance  the  attrac- 
tiveness of  the  work  without  detracting  from  its  economies. 
—Editorial  In  Railway  Age. 


The  Newer  Branches  of  Engineer- 
ing 

.lust  why  it  is  we  do  not  know,  but  engineering  seems  to 
be  getting  more  popular.  Perhaps  it  is  the  free  advertising 
which  Herbert  Hoover  has  given  the  profession,  or  possibly 
the  Federated  American  Engineering  Societies  is  having  some 
Influence.  But.  anyway,  an  engineer  Is  no  longer  considered 
one  who  runs  an  engine,  just  as  a  chemist  Is  no  longer  merely 
a  soda-water  clerk. 

The  latest  is  Real  Estate  Engineering,  or,  as  the  pioneers 
In  the  profession  call  it  Property  Management  Engineering. 
This  is  the  heading  of  an  advertisement  occupying  the  entire 
last  page  of  the  New  York  Tribune  of  Oct.  2o.  The  adver- 
tisement goes  on  to  say  that  engineers  are  scientists  who 
know  the  facts  about  materials  with  which  they  work  and 
who  must  not  merely  guess.  They  must  also  have  the  abil- 
ity to  put  their  knowledge  to  practical  use.  That  is  just  the 
way  the  officials  of  the  company  running  this  ad  feel  about 
the  handling  of  real  estate.  Hence  the  title.  They  admit 
that  the  question  as  to  what  Property  Management  Engineer- 
ing means  has  been  asked  them  many  times,  and  we  do  not 
wonder. 


Julian  Street,  in  his  inieresting  little  satire  on  the  modeiu 
advertising  man,  just  published  under  the  title  ■'Sunbeams. 
Inc.."  lollows  the  career  of  .Mr  H.  Hell  Brown  from  newspaper 
reporter  through  his  "induction  "  into  the  profession  of  ad- 
vertising engineering.  It  would  stem  that  he  was  cut  out 
for  it.  Either  he  learned  with  a  spi-cd  hardly  short  of  miracu- 
lous, or  else  advertising  englnfering  may  be  mastered  in  a 
much  shorter  space  of  time  than  engineering  in  the  com- 
moner branches.  Had  he.  for  example,  become  an  automo- 
bile engineer,  a  constructing  engineer,  or  a  civil  engineer,  in- 
stead of  an  advertising  engineer,  iinil  progressed  as  rapidly, 
he  would  have  been  building  motor  cars,  skyscrapers,  steel 
bridges,  or  railroads  within  a  year." 

We  are  glad  to  see  engineering  becoming  so  popular,  but 
we  hope  that  the  new-coming  class  will  not  totally  supplant 
the  old.  No  doubt  Soup  Engineerln,^  an<l  Baked  Uean  Engl- 
neerins  will  soon  be  featured  in  the  advertising  pages  of  our 
popular  magazines.  At  present,  as  Is  well  known  from  the 
advertisements,  our  beans  are  baked  by  chemists,  who  analyze 
each  bean  as  it  goes  into  the  can.  Why  wouldn't  a  good  en- 
gineer be  fitted  to  superintend  the  ovens,  or,  as  they  might 
be  termed,  roasting  furnaces?  Or  even — but  this  is  too  much 
to  expect — a  good  cook? — Editorial  in  Engineering  and  Min- 
ing Journal. 


Repairing  Ore  Dock  Chutes  By  Oxy- 
Acetylene  Welding 

In  li'lT.  191S  and  1919,  experimental  repairs  of  the  lining 
of  chutes  of  ore  docks  were  made  by  the  Great  Northern 
R.  R.  by  means  of  the  oxy-acetylene  method.  The  results 
of  these  experiments  are  given  in  a  report  of  the  Commit- 
tee on  Maintenance  of  Timber  Docks,  submitted  Oct.  27  at 
the  .3()th  annual  convention  of  the  American  Railway  Bridge 
and  Building  Association. 

During  the  winter  of  1917  four  chutes  which  were  badly 
damaged  and  which  required  repairs,  were  removed  and  sent 
to  the  Superior  shops  of  the  railway  where  they  were  re- 
paired by  patching  with  the  welding  system.  After  the 
chutes  had  gone  through  a  season's  run.  an  inspection  of  them 
showed  that  the  repairs  which  had  been  made  in  this  man- 
ner were  satisfactory  and  the  chutes  were  still  in  good  con- 
dition. 

It  was  then  decided  that  inasmuch  as  this  system  was  a 
success,  the  work  could  be  done  more  economically  by  leav- 
ing the  chutes  in  place  on  the  dock  rather  than  removing 
and  forwarding  to  the  shops  and  after  being  repaired,  re- 
turned and  again  put  in  place  on  the  docks.  In  the  winter 
of  1918  and  1919.  with  an  oxygen-acetylene  welding  outfit 
on  the  docks,  furnished  by  Contractors  Peppard  &  Fulton 
who  did  the  repair  work  that  year,  they  repaired  an  aver- 
age of  Cve  chutes  per  day.  which  included  the  cutting  out 
of  the  defects  and  welding  in  the  new  plates.  The  patching 
plates  were  delivered  to  the  docks  cut  to  various  sizes,  and 
the  average  consumption  of  gases  for  so  repairing  five  chutes 
was  one  tank  of  acetylene  and  21^   tanks  of  oxygen. 

During  the  winter  of  1919  and  1920  repairs  were  made  in 
a  similar  manner,  but  due  to  the  severe  cold  weather  while 
this  work  was  in  progress,  and  the  apparent  scarcity  of  gas. 
an  average  of  only  three  chutes  per  day  was  made.  How- 
ever, the  repairs  made  during  this  time  were  more  extensive 
than  previous,  the  patching  plates  being  larger  and  the  plates 
were  also  cut  to  size  on  the  job,  which  work  had  been  pre- 
viously done  at  the  shops. 

The  plates  for  patching  small  holes  were  cut  triangular 
in  shape  and  one  point  placed  against  the  run  of  ore. 

The  following  is  the  amount  of  labor  and  material,  to- 
gether with  the  cost  of  same,  for  making  repairs  to  five 
chutes  under  favorable  weather  conditions  and  with'  suffi- 
cient material  on  hand: 

2<.i  eu.   fl.  of  .-iretyli'no  pa.s  ai.  $0.02',i  per  ft $  7.12 

53"  eu    ft.  of  fixyiii-n  cas  at  JO.01%  per  ft 0.62 

10  lb.  3  16  in.  ox-weld  rods  at  $0.14  per  lb 1.40 

l.'.O  lb.    14    In.   thick   sheet   steel   at   $3.40  per  cwt .S.IO 

Weldir.  10  hr.  at  JO.SO  per  hr d.OO 

Helper.  10  hr.  at  10.60  per  hr. li.flO 

J37.24 
This  will  make  an  average  cost  per  chute  of  $7.4ij.  which  is 
considered  very  economical  and  efficient.  If  extensive  re- 
pairs are  contemplated,  the  cost  could  be  reduced  materially 
by  placing  two  welding  crews  on  the  job,  one  to  do  the  cut- 
ting and  the  other  to  do  the  welding. 
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Methods  of  Filling  Railway  Trestles 

and  Bridges  and  Maintenance  of 

Structures  During  the  Work 

Wheu  construction  work  on  a  new  line  of  railroad  is  be- 
gun every  possible  effort  is  made  to  expedite  the  laying  of 
the  track  in  order  to  permit  the  operation  of  work  trains 
(or  the  handling  of  men  and  materials  and  thereby  hasten 
other  construction  work,  and  also  to  permit  the  operation  of 
revenue  trains.  In  order  to  accomplish  this  more  quickly 
waterways,  ravines  and  various  depressions  are  crossed  by 
means  of  timber  trestles,  which  are  then  used  as  long  as  they 
can  be  maintained  economically.  The  timber  trestle  has 
the  advantage  that  it  can  be  built  quickly  and  time  is  avail- 
able during  its  life  to  enable  a  study  of  the  situation  to  be 
made  in  order  to  determine  the  type  of  permanent  structure 
that  should  be  built  for  the  necessary  waterway  or  other 
opening.  Wherever  possible,  timber  trestles  are  replaced  by 
earth  embankment  because  this  forms  the  most  efficient  road- 
bed. Thus  it  is  that  almost  all  railroads  have  programs  of 
bridge  filling  each  year.  A  study  of  the  methods  of  filling 
these  structures  has  been  made  by  a  committee  of  the  Amer- 
ican Bridge  and  Building  .\ssociation.  The  results  of  this  study 
are  embodied  in  a  committee  report  submitted  Oct.  27  at 
the  30th  annual  convention  of  the  association.  The  report 
practically   in   full    follows: 

It  is  sometimes  possible  to  begin  the  filling  within  a  year 
or  two  after  the  pile  or  timber  trestle  is  first  built  by  putting 
in  from  18  to  24  in.  of  earth  in  ravines  each  year,  thereby 
gradually  filling  the  opening  and  also  serving  the  further 
purpose  of  preserving  the  piling,  which  rots  at  the  gi'ound 
line,  by  carrying  this  line  a  few  feet  higher  up  on  the  pile 
each  year  before  decay  has  had  time  to  injure  it.  When  this 
method  can  be  followed  the  structure  will  not  be  disturbed 
during  the  process  and  no  extra  precautions  need  to  be  taken. 

In  cases  where  the  filling  must  be  done  more  rapidly,  it  i.s 
necessar>-  to  take  precautions  to  see  that  the  bridge  structure 
is  at  all  times  safe  for  the  operation  of  trains.  Before  the 
filling  is  begun  the  structure  should  be  gone  over  carefully 
and.  if  necessary,  strengthened,  and  as  many  of  the  longi- 
tudinal members  as  can  be  spared  should  be  removed  as  the 
work  progresses,  as  they  are  in  the  way  of  filling  material. 
As  the  filling  material  is  placed,  it  should  be  spread  uniformly 
around  and  under  all  parts  of  the  structure  and  compacted 
as  thoroughly  and  evenly  as  may  be  between  the  trestle  bents 
to  avoid  crowding  them  out  of  line.  It  has  been  recom- 
mended that,  as  this  material  is  spread,  the  outer  edges 
should  be  kept  higher  than  the  center  to  prevent  the  wash- 
ing of  the  slopes,  and  also  to  aid  in  the  settlement  of  the 
filling,  but  whether  this  need  be  done  or  not  will  depend 
largely  upon  the  nature  of  the  filling  material.  The  material 
used  for  filling  may  have  much  to  do  with  the  progress  of 
the  work;  in  some  cases  it  may  be  best  to  fill  the  trestle 
partly  and  allow  several  months  to  elapse  for  the  settlement 
of  this  portion  before  proceeding  with  the  balance. 

There  are  various  methods  of  filling  bridges  and  the  one 
to  be  used  will  depend  upon  local  conditions,  such  as  the^ 
topography  at  the  bridge  site  and  the  accessibility  of  suit- 
able filling  material.  The  best  kind  of  filling  material  is 
that  which  will  pack  solidly,  is  not  liable  to  slip  or  slide  and 
will  not  wash  away  easily  during'heavy  rains.  The  distance 
from  the  bridge  to  the  location  of  suitable  filling  material 
will  largely  determine  the  method  to  be  employed.  If  suit- 
able material  can  be  obtained  from  borrow  pits  adjacent  to 
the  bridge  and  the  topography  of  the  ground  permits  it,  the 
best  method  of  filling  is  by  team  because  in  this  way  the  ac- 
cumulation of  earth  around  the  trestle  bents  is  comparatively 
slow,  it  can  he  properly  distributed  to  avoid  disturbing  the 
bridge  structure  and  the  men  and  horses  employed  in  han- 
dling the  earth  do  much  to  compact  it  in  passing  over  it. 

Usually  suitable  material  must  be  hauled  from  a  distance. 
If  this  distance  is  not  too  great,  the  material  can  be  han- 
dled by  dump  cars  operated  on  a  temporary  track,  built  paral- 
lel to  the  operated  track,  and  the  cars  may  be  loaded  by 
steam  shovel  or  drag  line  and  hauled  to  the  bridge  by  horses 
or  small  engines.  If  the  distance  is  too  great  for  this,  the 
material  is  usually  loaded  into  raihvay  cars  by  a  steam 
shovel,  hauled  to  the  bridge  by  train  and  dumped  through 
the  bridge  structure.  There  may  be  situations  in  which  the 
lower  part  of  the  filling  can  be  placed  by  teams  and  the 
upper  portion  by  train  but,  as  stated  before,  this  will  be  de- 


termined by  local  conditions.  In  other  cases  also  bridges 
may  be  filled  by  wasting  the  material  secured  from  ditching 
operations  or  the  waste  from  mines  or  other  industries;  at 
other  times  a  gradual  filling  of  trestles  is  brought  about  by 
the  accumulation  of  city  refuse,  cinders,  slag,  etc.  In  moun- 
tain districts  it  is  sometimes  possible  to  fill  trestles  by  the 
hydraulic  or  sluicing  method,  and  when  this  can  be  done  it 
is  very  satisfactory  and  economical. 

Because  the  methods  employed  and  the  difficulties  encoun- 
tered are  largely  determined  and  governed  by  local  condi- 
tions, it  is  thought  best  to  recount  the  practices  on  differ- 
ent railroads  and  to  tell  the  stories  of  individual  pieces  of 
work.  The  committee  has  therefore  collected  a  number  of 
short  monographs  from  different  members  of  the  association 
which   follow: 

Experiences  on  the  Missouri  Pacific  Ry. — R.  J.  Bruce,  in 
telling  of  his  experiences,  states  that  on  the  Missouri  Pa- 
cific some  trestles  90  ft.  high  have  been  filled,  which  required 
more  than  2."i0,000  cu.  yd.  of  filling  at  which  only  a  small  gang 
of  men  were  needed  to  maintain  the  structure  during  the 
work  and  these  only  to  replace  longitudinal  and  other  mem- 
bers broken  by  falling  earth.  The  bridges  were  carefully 
overhauled  beforehand  and  the  filling  was  done  by  dump 
cars  under  the  supervision  of  a  competent  bridge  man  who 
did  not  allow  the  earth  to  be  dumped  in  a  haphazard  man- 
ner. He  also  recites  that  in  other  cases  filling  has  been 
done  in  a  manner  that  started  movement  in  the  bents,  with 
the  result  that  a  large  force  of  bridge  men  was  required 
almost  constantly  until  the  stringers  were  removed  after  set- 
tlement of  the  embankment  as  much  as  a  year  later.  In 
another  case  a  trestle  was  filled  in  which  the  pile  bents 
stood  in  40  ft.  of  water,  the  bridge  crossing  a  bayou  caused 
by  a  break  in  a  levee  in  which  70-ft.  piling  has  been  used. 
At  this  point  a  filling  was  started  by  a  work  train  gang  with- 
out investigating  the  bottom.  As  it  happened,  the  bottom 
sloped  across  the  line  of  the  track,  with  the  result  tiiat  the 
bents  began  moving  .sideways  until  they  finally  landed  en- 
tirely outside  of  the  track  and  the  stringers  had  to  be  car 
ried  on  cribbing.  Had  soundings  been  taken  this  condition 
would  have  been  discovered  and  the  filling  could  have  been 
so  placed  as  to  avoid  the  movement  of  the  bents,  thereby 
saving  much  expense  and  delay.  This  demonstrates  the 
i.eed  of  a  preliminary  study  of  the  situation  and  the  appli- 
cation of  good  judgment  by  a  man  experienced  in  this  line 
of   work. 

Experiments  on  the  Missouri,  Kansas  &  Texas  Ry. — A.  S. 
(Hopton.  supervisor  of  bridges  and  buildings,  gives  a  history 
of  several  cases  and  methods  employed,  as  follows:  As  a 
general  rule  the  best  method  of  filling  bridges  is  with  teams 
but  whatever  the  method  the  fill  should  be  brought  up  level 
and  uniformly  to  avoid  crowding  the  bridge  out  of  line. 
thereby  making  the  job  more  difficult  and  increasing  its  cost. 
This  is  true  whether  the  bridge  is  high  or  low.  When  fill- 
ing is  begun  the  sway  braces  should  be  removed  from  the 
bents  and  as  the  dirt  is  deposited  men  should  be  on  hand 
to  cast  it  around  the  piles  or  bents  in  order  to  keep  the 
bridge  from  crowding  out  of  line.  On  high  bridges  the  lower 
sway  braces  and  horizontal  braces  should  first  be  removed 
to  enable  teams  to  drag  the  dirt  between  the  piles  or  posts. 
As  the  filling  progresses  the  higher  braces  are  taken 
out  as  fast  as  they  interfere  with  team  move- 
ment. When  the  filling  is  done  with  steam  shovel 
it  is  best  to  distribute  the  dirt  with  men  and  teams  as  above 
except  in  cases  where  the  steam  shovel  is  located  near  by 
and  the  dirt  trains  come  in  so  rapidly  that  there  is  insufficient 
time  between  trains. 

The  filling  of  a  high  bridge  can  be  made  better  by  hav- 
ing one  or  two  water  cars  with  several  outlets  pass  over  the 
bridge  after  the  dumping  of  each  train  load,  thoroughly  wet- 
ting the  dirt,  causing  it  to  settle  more  quickly  and  avoiding 
later  bad  effects.  When  filling  with  steam  shovel  and  dirt 
cars  is  begun,  every  alternate  trestle  tie  should  be  removed, 
permitting  the  dirt  to  be  distributed  more  easily  in  the  cen- 
ter of  the  bridge.  As  the  filling  nears  the  top  the  guard 
rails  are  taken  out  and  a  temporary  guard  rail  is  provided 
by  spiking  a  2-in.  by  (!-in.  or  2-in.  by  Sin.  timber  on  the  ends 
of  the  ties,  thus  holding  them  in  place.  This  is  done  to 
permit  the  use  of  a  spreader  that  will  not  clear  the  ordinary 
fi-in.  by  8-in.  guard  rail.  In  filling  high  bridges  with  steam 
shovel  material  it  is  important  that  a  good  class  of  earth  be 
selected,  avoiding  such  as  will  not  pack  readily  or  such  as 
contains  quicksand  or  slides  when  wet.  The  best  material 
is    secured    from    shale    or   clav    banks. 


(102) 


Engineering  and  Contracting  for  November  17.  19:.'o. 


483 


After  the  filling  has  been  completed  the  writer  believes 
that  the  stringers  should  be  removed  immediately,  although 
many  think  best  to  permit  the  till  to  stand  for  several  months 
■  r  perhaps  one  or  two  years  to  allow  for  settlement.  In 
my  opinion  no  matter  how  long  the  till  stands  there  will 
be  a  slow  piece  of  track  at  this  point  for  some  time  after 
the  stringers  are  taken  out.  and  my  experience  indicates 
that  the  sooner  the  timbers  are  removed  the  sooner  the 
track  will  get  into  good  condition. 

Several  plans  may  be  used  successfully  to  remove  the 
stringers.  One  of  the  best  is  to  pull  the  chords  with  a  der- 
rick, employing  the  following  or  similar  methods:  When 
ready  to  remove  the  stringers  on  a  long  till,  first  deliver 
the  requisite  number  of  track  ties  and  spikes  on  the  ground. 
I'se  one  gang  of  from  S  to  12  bridgemen  and  another  of 
rom  20  to  30  track  men  or  more  if  the  job  is  a  big  one.  The 
liords  should  then  be  cut  into  sections  of  Go  to  75  ft.  The 
rack  Is  then  lifted  from  one  section,  all  of  the  bridge  ties 
removed  and  the  derrick  line  secured  to  one  end  of  the  chord, 
raising  it  about  6  ft.  The  chord  is  then  dragged  by  a  work 
j  train  to  a  point  where  it  is  convenient  to  remove  the  bolts 
'  and  load  the  material.  After  both  sections  of  the  chord  have 
been  dragged  out  in  this  manner  all  available  men  are  used 
to  cast  dirt  in  the  space,  tilling  it  to  the  required  height, 
which  should  be  at  least  6  in.  above  the  original  track  level. 
The  track  ties  are  then  placed  and  tamped  with  shovels. 
This  plan  of  operation  is  then  repeated  on  the  next  and 
following  sections.  After  all  of  the  stringers  are  removed 
the  track  at  each  end  should  be  raised  on  dirt  from  6  to 
12  In.  above  the  original  level  and  the  bank  dressed  oft  to 
prevent  damage  from  heavy  rains.  The  track  at  this  point 
should  be  carried  on  dirt  for  several  months  if  possible  and 
cinders  or  other  ballast  should  not  be  placed  on  the  bank 
until  several  soaking  rains  have  fallen  on  it.  In  most  cases 
it  Is  necessary  to  protect  the  section  of  track  with  the  usual 
slow  orders  and  flags  and  sometimes  a  watchman  should  also 
be  employed  constantly.  The  track  foreman  should  visit  the 
place  daily  until  the  track  is  in  safe  condition. 

When  a  derrick  is  not  available  for  pulling  the  stringers 
or  on  short  bridges  where  it  is  not  neded  the  best  plan  is  to 
remove  the  chord  bolts  when  the  filling  has  reached  a  level 
at  or  near  the  bottom  of  the  chords  because  it  can  be  done 
more  quickly  than  after  the  filling  is  completed.  The  string- 
ers are  then  taken  out  singly  by  hand.  A  safe  and  econom- 
ical plan  is  to  dig  a  trench  about  12  in.  wide  alongside  the 
outer  chords  down  to  the  top  of  the  caps,  and  place  track 
jacks  between  the  chords  to  spread  them  out  until  each 
outside  stringer  will  clear  the  ends  of  the  trestle  ties.  In 
the  meantime  dirt  should  be  cast  between  the  chords,  keep- 
ing this  space  well  filled  and  tamped.  The  outside  stringer 
is  then  lifted  out  and  the  same  plan  repeated  until  all  of 
the  stringers  have  been  removed,  but  in  no  case  should  a 
striiiger  be  left  on  one  side  with  all  of  the  stringers  out  on 
the  opposite  side  when  permitting  a  train  to  pass  over  it. 
After  the  stringers  have  all  been  taken  out  the  bridge  ties 
are  removed  and  replaced  with  track  ties  and  the  track 
raised  as  outlined  previously.  Either  of  the  above  plans  will 
not  seriously  interfere  with  traffic  and  both  have  been  used 
with  satisfactory  results  on  lines  having  many  trains  a  day. 
Specific  Cases  on  Missouri,  Kansas  &  Texas  Ry.— A  bridge 
near  Stoiitsville,  Mo.,  on  the  north  approach  to  Salt  River 
with  a  height  of  about  20  ft.  and  a  length  of  about  1,016  ft., 
was  filled  about  189.'i  with  a  steam  shovel,  but  owing  to  the 
L  class  of  material  used  which  contained  some  potter's  clay 
\  the  fill  did  not  stand  up  and  settled  about  12  ft.  It  was  then 
filled  with  teams,  the  stringers  being  removed  about  1896-97. 
This  filling  also  failed  to  stand  up  and  it  was  necessary  to 
redrive  the  bridge  and  renew  the  deck.  It  remained  in  this 
condition  until  1911  when  it  was  again  filled  with  a  steam 
shovel  and  work  train,  hauling  shale  from  coal  mine  banks. 
The  stringers  were  removed  in  the  latter  part  of  1912  and 
no  trouble  has  been  experienced  since. 

A  bridge  near  Pleasant  Green,  Mo.,  with  a  height  of  52  ft. 
and  a  length  of  1,023  ft.,  consisting  of  frame  bents  on  stub 
piles  was  filled  with  teams  during  the  latter  part  of  1910. 
the  filling  being  brought  up  within  8  ft.  of  the  base  of  rail 
and  then  completed  with  a  steam  shovel,  using  mine  shale. 
In  this  case  as  the  team  filling  progressed  the  sway  braces, 
lateral  braces  and  horizontal  braces  were  removed  from 
the  bents,  and  as  the  dirt  was  wheeled  in,  suflficient  men 
were  on  hand  to  cast  the  dirt  around  the  posts  and  bents. 
Immediately  after  the  steam  shovel  material  had  been  placed 


the  stringers  were  removed.  This  lill  settled  about  2  ft.  dur- 
ing a  period  of  8  to  10  months  after  the  stringers  had  been 
removed,  and  it  was  necessary  to  haul  In  considerable  more 
mine  shale  in  order  to  keep  track  up  to  proper  surface.  There 
were  -ilso  several  slides  near  the  south  end  of  the  fill  which 
were  not,  however,  very  serious;  these  were  overcome  by 
trenching  the  fill  at  these  points,  putting  in  several  French 
drains.  This  work  was  completed  about  1913  and  no  trouble 
has  been  experienced  since  that  time. 

.■\  pile  and  frame  trestle  bridge  near  Okesa,  Okla.,  with  a 
height  of  41  ft.  and  a  length  of  .If.S  ft.  was  filled  in  1910  with 
a  steam  shovel  fy)m  a  bank  near  by,  the  material  being 
about  iiO  per  cent  clay,  30  per  cent  shale  resembling  slate  and 
20  per  cent  shale  rock,  the  bank  being  so  hard  that  it  was 
necessary  to  blast  or  shoot  it  for  the  shovel.  None  of  the 
braces  were  removed  from  the  bents  in  this  case  during  the 
process  of  filling.  The  fill  was  permitted  to  stand  about  12 
months  before  the  stringers  were  removed.  From  time  to 
lime  the  bank-  settled  about  ti  ft.  to  S  ft.  in  the  center  of 
bridge  and  it  was  necessary  to  haul  in  ballast  material  in 
order  to  keep  the  track  in  proper  surface.  The  ballast  in 
this  case  was  cinders.  There  has  been  no  trouble  on  account 
of  the  bank  settling  during  the  past  five  years. 

A  pile  and  frame  trestle  bridge  near  Nelagoney.  Okla.. 
with  a  height  of  45  ft.  and  a  length  of  312  ft.  was  filled  dur- 
ing the  latter  part  of  1911  with  a  steam  shovel,  using  material 
from  a  bank  near  by,  the  class  of  which  was  about  the  same 
as  in  the  foregoing  paragraph.  None  of  the  braces  were 
removed.  Immediately  after  the  filling  was  completed  the 
stringers  were  removed  and  the  filling  settled  about  6  ft.  to 
S  ft.,  the  track  being  kept  in  proper  surface  by  placing  bal- 
last from  time  to  time  for  a  period  of  about  2  years.  No 
trouble  has  been  experienced  during  the  past  4  or  5  years. 

A  bridge  near  Stoutsville.  Mo.,  with  a  height  of  59  ft.  and 
a  length  of  294  ft.,  was  filled  in  191t;  with  a  steam  shovel, 
the  material  being  sandy  loam  and  soft  sand  rock.  While 
the  filling  was  being  dumped  in  the  bridge,  a  2-in.  stream 
of  water  was  kept  (lowing  onto  it  almost  continually,  virtually 
puddling  the  dirt  as  it  was  placed;  the  stringers  were  re- 
moved immediately  after  the  filling,  and  no  trouble  has 
been  experienced  since. 

A  frame  trestle  bridge  near  Stoutsville,  Mo.,  with  a  height 
of  G4  ft.  and  a  length  of  355  ft.,  was  filled  in  1918  with  the  same 
class  of  material  as  above  (sandy  loam)  with  a  steam  shovel. 
Some  water  was  also  deposited  on  the  fill  during  the  process 
of  filling  but  not  sufficient  to  properly  puddle  or  settle  it, 
which  caused  the  fill  to  settle  2  ft.  or  3  ft.  The  stringers 
w^ere  removed  immediately  and  very  little  trouble  has  been 
experienced   since. 

A  pile  trestle  bridge  near  Carney,  Okla..  with  a  height  of  35  ft. 
and  a  length  of  115  ft.,  was  filled  by  teams  October  and  No- 
vember, 1919,  with  a  red  sandy  soil.  Immediately  after  fill- 
ing the  timbers  were  removed,  and  no  trouble  was  experi- 
enced, trains  operating  over  this  fill  on  the  original  dirt  fill- 
ing at  the  usual  speed. 

Experiences  on  the  Pennsylvania  System, — T.  b.  Lowder- 
milk.  master  carpenter  on  the  Sunb\iry  Division  of  the  Penn- 
sylvania R.  R.,  describes  several  problems  on  that  road  as 
follows : 

Bridges  and  trestles  under  50  ft.  in  height,  can  be  filled 
the  center  of  the  track,  allowing  the  fill  to  run  out  each  way. 
To  keep  down  the  cost  of  maintaining  the  stnicture  while 
filling,  bridges  50  ft.  and  over  in  height  should  be  filled  from 
the  outside,  allowing  the  filling  to  roll  to  the  center  of  the 
spans  of  its  own  accord,  keeping  the  fill  on  each  side  of  the 
bridge  to  about  a  uniform  height  and  of  the  same  kind  of 
filling  A  very  good  way  to  make  a  fill  of  this  kind,  is  to 
use  side  dump  cars  operated  by  air. 

A  wooden  bridge  on  the  Pennsylvania  System,  at  Morea, 
Pa.,  of  a  height  of  52  ft.  and  a  length  of  120  ft.,  was  filled 
with  mine  rock  and  clay,  using  side  dump  cars  and  dump- 
ing on  each  side  to  a  uniform  height,  allowing  the  fill  to  run 
to  its  own  level  to  the  center  of  the  track.  This  bridge  was 
filled  without  any  interruption  to  traffic  or  any  moving  of 
the  trestle  work  whatver  and  with  no  extra  maintenance  cost. 
The  diagonal  bracing  was  removed  during  the  progress  of 
filling,  as  was  also  all  bracing  that  was  liable  to  hold  the 
fill,  allowing  the  fill  to  bed  itself. 

During  1914  on  the  Pittsburgh  Division,  a  bridge  of  steel 
construction  located  at  South  Uniontown,  was  filled.  This 
bridge  was  erected  in  1900  with  steel  tower  construction  and 
girders.    The  height  of  this  bridge  was  110  ft.,  and  the  length 
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460  ft.  The  filling  was  of  clay  and  rock  to  within  10  ft.  of 
the  basis  of  rail,  and  the  balance  of  the  filling  was  cinders. 
This  fill  was  made  with  dump  cars  and  bridging  built  under 
bridge,  throwing  the  fill  at  the  bottom  about  50  ft.  from 
the  center  of  the  track  at  the  start  and  allowing  it  to  roll  to 
the  center  by  dropping  the  filling  on  each  side.  The  solid 
packing  of  the  fill  was  done  outside  of  the  towers.  This 
steel  structure  was  filled  under  traffic  without  any  obstruc- 
tions e.xcept  pushing  the  track  out  of  line  about  6  in. 

Methods  Employed  on  the  C.  M.  &  St.  P.  R.  R.— The  fol- 
lowing methods  employed  on  the  western  lines  of  the  C.  M. 
&  St.  P.  U.  R.  are  described  by  J.  F.  Pinion.  District  Engi- 
neer: Bridges  are  ordinarily  filled  by  one  of  two  methods. 
(1)  If  the  filling  material  is  secured  from  borrow  pits  near 
the  bridge  it  is  placed  by  teams  and  scrapers  or  by  small 
dump  cars  and  in  this  case  little  maintenance  work  is  re- 
quired on  the  bridge  structure  because  the  material  is  placed 
in  small  quantities  and  thus  avoids  rapid  settlement  while 
it  is  not  likely  to  push  the  bents  out  of  alignment.  (2)  When 
bridges  are  filled  by  train  haul  considerable  maintenance 
may  be  required,  especially  for  long  and  high  structures, 
because  the  filling  is  placed  rapidly  and  the  uneven  settle- 
ment causes  the  bridge  to  settle  out  of  line  and  surface. 

Where  filling  material  is  of  coarse  gravel  or  loose  rock 
considerable  damage  may  often  result  to  braces,  intermediate 
sills  and  occasionally  to  posts.  Where  material  is  to  be 
placed  by  train,  it  is  usually  handled  in  standard  ballast  cars 
and  unloaded  by  plowing  oft,  or  in  air  dump  cars  which  tip 
sideways  in  unloading.  When  plowed  off  it  is  apt  to  do  less 
damage  to  the  bridge  than  when  unloaded  from  air  dump 
cars  for  the  reason  that  it  is  unloaded  in  smaller  quantities. 
and  more  uniformly.  In  unloading  air  dump  cars  the  en- 
tire load  (usually  12  yd.)  is  dumped  at  once  and  falls  in 
one  place.  On  high  bridges  this  frequently  causes  damage 
to  braces  and  sills.  High  bridges  are  usually  strengthened 
by  placing  additional  mud  blocks  and  additional  posts  under 
the  lower  sills  and  the  ends  of  lower  and  intermediate  sills 
can  be  protected  by  placing  wedge-shaped  blocks  against 
the  posts  on  top  of  the  sills.  As  the  filling  progresses  the 
tower  and  longitudinal  braces  should  be  cut  or  removed  so 
as  to  avoid  pulling  the  bents  out  of  line  due  to  the  weight  of 
dirt  on  the  braces.  Where  material  is  placed  from  air  dump 
cars  considerable  protection  can  be  provided  to  the  sub- 
structure of  the  bridge  by  the  construction  of  aprons  to 
throw  the  dirt  away  from  the  bridge.  This  can  be  done  by 
placing  12-in.  by  12-in.  timbers  parallel  with  the  track  on  top 
of  and  near  either  end  of  the  caps,  the  outer  edge  of  the 
12-in.  by  12-in.  timbers  to  be  beveled  so  as  to  permit  tlie 
placing  of  4-in.  by  12-in.  by  36-in.  planks  at  right  angles  to 
the  12-in.  by  12-in.  timbers.  Another  method  which  has 
proved  equally  good  or  perhaps  better  is  to  use  old  10-in.  by 
18-in.  stringers  notched  over  the  caps  so  as  to  have  the  long 
side  of  the  stringer  act  as  the  apron  and  omit  the  4-in.  by  12- 
in.  planks.  Where  the  foundation  of  the  bridge  is  very  soft 
and  excessive  settlement  occurs  a  grillage  of  old  stringers 
can  be  placed  on  top  of  the  caps  and  the  regular  fioor  of  the 
bridge  supported  on  this  by  blocking  between  the  stringers 
and  the  grillage.  In  this  way  the  bridge  can  be  maintained 
in  proper  line  and  surface  more  easily  than  by  blocking  or 
wedging  under  the  stringers  on  top  of  the  caps. 

During  the  past  10  years  we  have  filled  a  large  number  of 
timber  trestles  from  40  ft.  to  110  ft.  in  height  and  up  to 
1.800  ft.  in  length.  By  following  the  methods  outlined  above 
we  were  able  to  maintain  these  bridges  safe  for  the  opera- 
tion of  trains  at  all  times  and  at  a  minimum  expense. 

In  addition  to  the  above  methods,  that  of  sluicing  is  some- 
times employed.  In  order  to  make  sluicing  successful  it  Is 
necessary  that  the  yardage  be  large  and  conditions  favor- 
able for  sluicing  the  material  from  adjacent  hillsides  by 
gravity  water  pressure.  Filling  can  be  placed  in  this  way 
with  minimum  damage  and  maintenance  to  bridges  and  will 
also  permit  the  immediate  removal  of  stringers,  as  a  fill 
made  in  this  way  settles  In  the  making.  In  the  Bitter  Root 
Mountains  of  Idaho  this  company  filled  a  number  of  large 
timber  trestles  by  sluicing.  In  doing  this  work  it  was  neces- 
sary to  construct  several  miles  of  timber  flumes  to  convey 
water  to  the  bridge  sites.  Water  was  delivered  from  flumes 
through  8-in.  steel  riveted  pipes  to  nozzles  under  heads  of 
2.50  ft.  to  about  400  ft.  The  sluiced  material  was  conveyed 
to  the  bridges  through  wooden  troughs,  the  minimum  grade 
of  these  troughs  being  1  ft.  in  4.  By  this  method  it  is  safe 
to   place   the    filling   as    fast    as   equipment   will    permit.     In 


filling  by  train  the  material  can  also  be  placed  as  fast  as 
equipment  will  permit  if  proper  precautions  have  been  taken 
to  take  care  of  settlement  and  braces  and  struts  are  removed 
as  the  tilling  progresses. 

Ordinarily  for  high  fills  the  stringers  -should  not  be  re- 
moved until  about  six  months  after  the  filling  has  been  com- 
pleted. However,  we  have  had  cases  where  bridges  were 
filled  with  gravel  and  loose  rock  and  stringers  were  removed 
within  ;!  days.  The  kind  of  material  used  for  filling  and  local 
conditions  such  as  rainfall,  etc.,  will  determine  the  length 
of    time    necessary    before    stringers    should    be    removed. 

Experiences  on  the  Bessemer  &  Lake  Erie  R.  R. — The  fol- 
lowing is  the  experience  of  H.  T.  Potter,  Chief  Engineer: 
In  filling  a  steel  viaduct  86  ft.  high,  with  material  excavated 
from  a  clay  and  shale  cut,  it  went  out  of  line  3  ft.  10  in.  at 
the  worst  place.  We  know  that  there  was  no  settlement  in 
this  bent  because  the  pedestals  were  a  part  of  the  side  wall 
of  a  2G-ft.  arch  and  there  was  no  cracking  or  disturbance  of 
the  pedestals.  We  never  came  to  any  positive  conclusion 
as  to  why  these  bents  went  so  far  out  of  line,  but  thought 
it  was  probably  due  to  the  fact  that  the  afternoon  sun  on 
one  side  of  the  embankment  caused  the  fill  on  one  side  to 
settle  more  rapidly  than  on  the  other  side.  This  work  was 
done  in  mid-winter.  After  this  we  filled  several  viaducts 
from  80  to  90  ft.  high  and  only  used  waste  filling  from  the 
steel  mills.     These  did  not  give  us  any  trouble. 

In  filling  a  viaduct,  with  waste  filling  from  the  mills,  at 
the  north  end  of  our  Allegheny  River  bridge,  which  viaduct 
ran  from"  120  to  140  ft.  high  across  the  bottom,  we  were 
unable  to  unload  the  filling  from  the  viaduct  over  which  we 
operated  on  account  of  causing  too  much  interference  with 
traffic.  We  erected  another  viaduct  alongside  it,  on  32-ft. 
centers,  out  of  steel  from  a  viaduct  which  had  been  taken 
down  on  account  of  a  change  of  line,  and  unloaded  the  filling 
from  the  temporary  viaduct.  The  towers  of  the  temporary 
viaduct  were  placed  between  the  towers  of  the  viaduct  over 
which  we  operated,  and  in  this  way  we  were  able  to  get 
the  32  ft.  centers.  The  viaduct  over  which  we  operated,  went 
out  of  line  about  1  ft.  one  day,  so  we  had  to  stop  the  filling. 
We  dug  down  to  find  out  what  the  trouble  was  and  it  was 
found  that  the  columns  were  made  out  of  two  15-in.  channels 
which  were  latticed  and  that  the  pressure  of  the  fill  had 
squeezed  the  two  channels  nearly  together,  the  lattice  work 
bulging  out.  We  suspended  filling  for  a  year  until  the  new 
bridge  over  the  river  was  complete  when  we  were  able  to 
use  tlie  temporary  viaduct  to  run  our  trains  over  which  al- 
lowed us  to  fill  from  the  viaduct  over  which  we  formerly 
operated.  In  order  to  prevent  the  channels  from  squeezing 
together  we  drove  in  short  pieces  of  3-in.  plank  of  the  proper 
width  at  points  where  the  top  of  the  fill  already  made  was 
still  .^0  ft.  and  over  from  the  top  of  the  viaduct.  We  were 
able  to  finish  filling  the  viaduct  without  further  trouble. 

Filling  on  the  Philadelphia  &.  Reading  Ry. — A  report  of 
bridge  filling  now  in  progress  on  the  Philadelphia  &  Read- 
ing,   by    Franklin   Gable,   foreman   carpenter,    follows: 

In  the  past  we  have  repeatedly  filled  wooden  trestles, 
ranging  from  12  ft.  to  40  ft.  in  height  and  experienced  little 
or  no  trouljle.  Recently,  in  line  with  the  general  movement 
in  e(iuipping  our  lines  with  heavier  power,  it  was  decided  to 
replace  several  steel  viaducts  on  the  Catawissa  railroad 
with  fills,  providing  culverts  for  the  streams  and  roads.  Five 
bridges  were  filled  and  abandoned:  Dark  Run  viaduct. 
Stranger  Hollow  viaduct,  Long  Hollow  viaduct.  Mine  Gap 
viaduct  and  Fishers  viaduct.  These  viaducts  were  from  20 
to  23  years  old  and  built  under  specifications  corresponding 
to  Coopers  E-4()  loading.  The  general  arrangement  of  brac- 
ing, etc..  followed  one  type  throughout.  This  is  a  single 
track  railroad  with  heavy  freight  and  coal  traffic,  the  pass- 
enger service  being  limited.  While  it  is  possible  to  divert 
traffic  to  other  routes  on  this  division,  this  is  only  done  at 
considerable  loss  so  that  it  is  almost  imperative  to  main- 
tain an  uninterrupted  train  service.  At  first  the  filling  of 
the  bridges  on  this  district  was  undertaken  In  much  the 
same  manner  as  was  done  in  the  case  of  the  wooden  trestles. 
A  train  of  loaded  cars  was  pulled  on  to  the  bridge  and  the 
doors  released,  allowing  material  to  run  from  cars  through 
the  bridge  fioor. 

Work  was  first  started  at  Dark  Run  in  November,  191o. 
This  was  a  steel  viaduct  568  ft.  long  between  back  walls, 
.52  ft.  plus  or  minus  from  the  base  of  the  rail  to  the  top  of 
pier  foundation,  and  consisted  of  a  series  of  deck  plate  girder 
spans   supported   on   steel   towers,   spanning  a   hollow   carry- 
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ing  a  road  and  a  brook.  A  concrete  box  culvert  was  pro- 
vided (or  the  road  anil  a  it\.  concrete  box  was  provided  (or 
the  brook.  Kvery  third  or  fourth  tie  in  the  bridge  Hoor  be- 
tween the  rails  was  cut  out,  the  work  train  placed  cars  over 
the  entire  length  of  the  bridge  and  the  filling  material  was 
allowed  10  drop  through  the  bridge  lloor.  thus  raising  the 
till  uniformly  through  the  entire  length  No  trouble  was  ex- 
perienced and  the  work  was  completed  In  June,  1917. 

Following  the  general  program,  the  work  of  replacing 
Mranger  Hollow  viaduct  was  started  August.  1917.  This  was 
a  steel  viaduct  434  ft.  long  to  back  of  abutments  and  94  ft. 
high  to  base  of  rail.  In  this  viaduct  there  were  two  main 
Warren  deck  truss  spans  85  ft.  in  length,  the  tower  spans 
and   approach   spans   being  deck   plate  girders   ranging  Irom 

I  to  35  ft.  in  length.  This  bridge  spans  a  V-shaped  ravine 
.irrying  a  small  brook.  A  concrete  box  culvert  was  placed 
to  provide  waterway  for  the  brook.  The  method  of  tilling 
was  the  same  as  followed  at  Dark  Run  and  was  carried  on 
without  interruption  up  to  within  10  ft.  of  the  base  of  rail. 
At  this  point  the  lon.i^ludinal  bracing  of  the  towers  began 
to  buckle.  The  tilling  was  pushed  rapidly  and  the  work 
was  completed,  it  t)elng  necessary  to  block  up  the  track 
on  the  nil  for  about  the  last  5  ft.,  and  maintain  the  align- 
ment and  surface  of  the  track,  the  track  being  lifted  en- 
tirely off  the  steel   bridge. 

The  tilling  at  Long  Hollow  viaduct  was  starte<i  In  March, 
1918.  This  was  a  bridge  of  the  same  character  as  that  at 
Stranger  Hollow.  It  was  746  ft.  long  between  back  walls 
and  129  ft.  high.  There  were  four  Warren  deck  spans  85 
ft.  and  one  75  ft.  in  length,  and  the  remaining  spans  were 
of  deck  plate  girders.  The  deck  plate  girder  spans  were 
at  one  end  of  the  bridge  and  were  supported  on  bents  rang- 
ing from  23  to  40  ft.  In  height.  The  main  truss  spans  were 
supported   on   steel    towers. 

A  concrete  arch  culvert  was  provided  for  the  stream.  The 
work  of  placing  this  culvert  was  delayed  and  It  was  neces- 
sary to  place  a  small  portion  of  the  till  while  the  work  of 
concreting  was  still  going  on.  However,  the  fill  thus  placed 
was  not  over  50  ft.  high.  The  fill  was  carried  to  a  uniform 
distance  as  measured  from  the  base  of  rail  until  a  height 
of  50  ft.  was  reached,  the  material  being  dumped  from  the 
cars  In  the  same  manner  as  at  Stranger  Hollow  and  no  at- 
tempt being  made  to  spread  the  fill  transversely,  care  be- 
ing exercised  to  see  that  no  large  material  was  allowed  to 
strike  any  of  the  steel  work  of  the  bridge.  It  is  understood 
that  normal  traffic,  was  allowed  on  the  bridge,  the  only  pre- 
caution taken  being  to  maintain  a  Glow  order  of  10  miles 
per  hour.  In  March,  i;>19,  when  the  fill  had  reached  a  height 
of  50  ft.,  it  was  noted  that  the  bracing  in  the  towers  was 
showing  signs  of  failure,  also  at  the  columns  of  the  lowers 
which  was  made  up  of  two  15-in.  channels  latticed  failed, 
going  vertically  out  of  line,  the  alternate  lateral  bars 
buckling. 

This  necessitated  placing  bents  at  tower  No.  2  from  the 
north  end  where  the  failure  occurred.  Work  was  pushed 
rapidly.  However,  in  March  a  later  Inspection  showed  that 
several  other  columns  of  the  high  towers  were  showing  signs 
of  bending.  It  was  then  decided  that  the  safe  thing  to  do 
was  to  erect  timber  bents  to  take  the  load  from  the  steel 
work  of  all  the  high  towers.  Traffic  was  prohibited  from 
crossing  the  bridge  during  the  time  that  these  bents  were 
being  placed.  After  the  bents  were  erected  light  engines 
and  traffic  were  allowed.  V-shaped  Inverted  troughs  were 
placed  In  all  spans  to  spread  the  fill  transversely.  However, 
this  method  was  not  entirely  effective.  The  wooden  bents, 
on  account  of  having  a  soft  foundation  on  the  new  fill,  fre- 
quently went  out  of  line  and  it  was  necessary  to  follow  the 
matter  closely.  However,  the  filling  was  completed  in  No- 
vember, 1919. 

On  account  of  the  trouble  experienced  at  Long  Hollow  and 
Stranger  Hollow  it  was  considered  advisable  to  strengthen 
the  towers  preliminary  to  placing  the  filling  at  Mine  Gap 
viaduct,  a  stmcture  589  ft.  long  and  105  ft.  high,  the  clear 
height  of  the  tallest  bent  being  93  ft.  A  method  of  support- 
ing thc'  bracing  by  means  of  timber  frame  was  suggested 
but  It  was  deemed  more  advisable  to  place  concrete  rein- 
forcement. 

Lateral  longitudinal  concrete  struts  were  placed  at  the  tops 
of  the  concrete  columns.  The  work  is  now  in  progress.  Lit- 
tle trouble  has  been  experienced,  the  fill  having  reached  a 
height  of  25  ft.  frorti  the  base  of  the  rail.  It  Is  to  be  noted 
that  a  concrete  arch  was  provided  for  the  creek  in  the  ra- 
vine which  this  viaduct  spans. 
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.\t  KIshers  viaduct,  plans  have  bi-en  drawn  for  a  relnforce- 
Munt  of  the  columns  with  a  reinforced  concrete  encasement 
and  the  work  Is  to  be  carried  out  along  the  same  line  as  at 
Mine  Gap. 

In  determining  the  advisability  of  strengthening  the  frame- 
work of  bridges  preliminary  to  tilling,  local  conditions  and 
the  extent  of  the  work  will  lu'cessarily  govern  the  method  of 
procedure.  It  Is  agreed  that  If  It  Is  possible  to  spread  the 
fill  to  Its  ultimate  line  from  start  to  finish  and  also  to  allow 
time  for  the  material  to  settle  the  dilliculties  will  be  reduced 
to  a  minimum,  although  even  then  if  (he  natural  topography 
is  such  as  to  give  rise  to  steep  slopes  and  if  thc  material 
used  at  different  stages  of  the  fill  varies  In  weight  and  char- 
acter some  slip  in  the  fill  may  occur.  In  many  cases  It  is 
not  economically  practical  to  consider  spreading  the  fill  to 
lis  full  base  at  the  start  and  If  means  can  be  devised  wiiere- 
by  thc  structure  can  be  stiffened  to  such  an  extent  that  the 
material  can  be  dumped  wilh  little  spreading  necessary,  a 
saving  will  be  effected. 

The  work  at  .Mine  Gap  called  for  the  placing  of  16  con- 
crete columns.  33  in,  in  diameter  as  follows: 

Yards  No. 

concrete  hoops 

ri-qulred,  rr<iulred. 

M  48 

M  48 

.<«5  M 

as  64 

37  69 
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38  62 
40  68 
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39  64 
39  64 
S6  52 
35  52 
34  4.'. 
34  45 

Note.— Allow   9   ft.    of    %    In. 
in..  lap  IN  in.,  plus  or  mlnu^). 

The  vertical  reinforcing  rods  were  first  place.d,  using  a 
template  iit  the  top  and  bottom  to  hold  the  rods  In  their 
correct  vertical  position.  A  gang  of  four  men  was  assigned 
to  place  the  V4-in.  hoops  which  were  spaced  ai  12  in.  cen- 
ter to  center  on  the  vertical  rods  and  wired  thereto  with 
stove-pipe  wire.  While  this  work  was  going  on  the  forms 
for  the  footings  were  made  and  placed  and  the  concrete 
poured   in   the  toolings. 

Another  gang  was  assigned  to  erecting  scaffold  wiiich  con- 
sisted of  heavy  12-in.  by  12-in.  timber  at  each  stage  of  the 
bracing  In  the  tower.  Sectional  forms  were  placed  about 
the  column  halt  sections  to  pass  the  bracing,  the  other  side 
being  filled  out  with  laggings.  The  concrete  mixer  was  lo- 
cated at  one  end  of  tbe  bridge  on  top,  A  narrow  gage  track 
foi  a  small  concrete  hopper  truck  extended  the  full  length 
of  the  bridge,  being  (•arried  on  outriggers  from  the  ties. 

The  sectional  forms  for  the  columns  were  placed  for  a 
height  of  approximately  20  ft.  The  concrete  was  carried 
from  the  mixer  on  a  small  hopper  truck  which  dumped  at 
the  level  of  the  track  into  a  portable  iron  chute  which  in  turn 
was  zigzagged  down  the  tower  to  the  forms.  The  forms  were 
allowed  tA  remain  on  the  concrete  tor  one  week  before, 
transferring  them  to  the  next  tower.  Handling  the  work  in 
this  manner,  the  time  required  to  complete  it  was  nine  weeks, 
some  delay  being  experienced  on  account  of  delayed  ship- 
ments of  material. 

It  is  estimated  that  240,000  cu.  yd,  of  material  will  be 
dumped  at  Mine  Gap.  The  cost  per  cubic  yard  of  dump- 
ing this  material  was  increased  approximately  5  ct.  or  about 
16  per  cent.  To  offset  this  there  is  the  advantage  of  non- 
interference to  traffic  and  the  16  per  cent  Is  a  maximum, 
since  the  material  can  be  dumped  without  delay  on  account 
of  any  work  on  the  structure  going  on  during  the  progress 
of  the  fill. 

From  fhe  data  and  experience  at  hand,  we  are  led  to  the 
conclusion  that  with  only  the  ordinary  easy  precaution  of 
maintaining  a  uniform  longitudinal  height,  structures  of  this 
character  less  than  50  ft.  in  height  can  be  filled  without  ex- 
periencing any  considerable  trouble.  This  may  not  hold 
true  tor  pile  trestles. 

The  character  of  the  fill  Is  an  important  consideration. 
The  best  results  will  no  doubt  be  obtained  by  using  uniform 
material.  Industrial  waste  was  used  in  filling  the  bridges 
referred  to  and  gave  rise  to  difficulty  in  unloading  and  also 
danger  of  the  larger  particles  such  as  slag  striking  on  the 
bracing  when  dropped.  In  the  case  particularly  of  ashes 
or  cinders,  precaution  must  be  taken  against  fire,  which  may 
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occur  in  either  of  two  ways:  (1»  the  lire  may  be  in  the  cin- 
ders as  dumped  or  (2)  the  unburnt  material  present  may 
take  fire  in  the  fill  through  spontaneous  combustion  when 
dumped  in  quantity. 

In  this  connection  it  may  be  well  to  make  note  of  the  Jor- 
dan bridge  on  the  Castasauqua  &  Fogelsville  railroad.  In  this 
instance  the  bank  took  fire,  causing  the  collapse  of  the  steel 
towers  which  supported  a  series  of  bridges  crossing  a  val- 
ley 90  ft.  below  grade.  This  occasioned  temporary  trestling 
and  considerable  maintenance  to  permit  traffic  to  be  carried 
until  the  entire  bridge  was  finished. 

In  greater  heights  than  50  ft.  the  fill  should  be  main- 
tained at  a  regular  height  longitudinally  and  also  should  be 
spread  transversely  for  a  distance  well  beyond  the  legs  of 
the   lowers. 

It  possible  all  structures  crossing  the  fill  should  be  com- 
pleted prior  to  beginning  the  filling  in  order  that  no  devia- 
tion will  be  made  in  keeping  the  fill  at  a  uniform  height. 

Due  to  the  settlement  and  shrinkage  in  the  fill  which  is 
considerable,  the  excessive  weight  brought  on  the  bracing 
will  cause  it  to  fail  and  likewise  cause  a  collapse  of  the 
columns.  Therefore,  it  is  necessary  that  the  columns  in  all 
cases  be  strengthened  and  that  the  bracing,  if  possible,  be 
supported  or  removed  as  the  fill  progresses  and  that  stiff 
concrete  or  suitable  longitudinal  and  transverse  struts  be 
provided.  End  filling  should  not  be  attempted  on  account  of 
the  longitudinal  forces  set  up  against  the  towers  and  also  on 
account  of  the  unequal  pressure  brought  on  the  arches  or 
culverts  crossing  underneath.  In  all  cases  a  slow  order  of 
6  miles  per  hour  should  be  rigidly  maintained  in  order  to 
keep   vibration   at  a   minimum. 

Practice  on  the  Duluth,  South  Shore  &.  Atlantic  R.  R. 
This  is  described  by  G.  A.  Manthey,  as  follows:  "The  usual 
method  of  filling  high  trestles  if  suitable  material  can  be 
found  near  the  job  is  to  use  small  dump  cars,  but  if  it  has 
to  be  hauled  any  distance  it  is  loaded  on  flat  cars  and  un- 
loaded with  a  plow.  During  1913  and  1914  a  bridge  on  the 
South  Range  Extension,  Mineral  Range  R.  R.,  was  filled. 
The  bridge  was  1,099  ft.  long  and  62  ft.  high  and  on  a  2 
curve.  The  filling  was  done  with  fiat  cars  and  a  steam 
shovel.  Shortly  after  the  filling  was  started,  trouble  was 
experienced  with  broken  tower  braces  and  the  bridge  went 
ou*  of  line.  To  overcome  this,  it  was  necessary  to  place 
an  apron  on  the  sides  of  the  bridge,  the  top  being  flush  with 
Ihe  ties.  As  the  filling  was  unloaded  heavy  pieces  were 
thrcwr  out  to  clear  the  bracing.  As  the  bridge  had  a  ten- 
dency to  travel  with  the  curve,  a  side  plow  was  used  to  keep 
the  filling  higher  on  the  outside  than  on  the  inside  of  the 
curve.  As  the  filling  progressed  a  man  with  a  horse  and 
scraper  was  stationed  at  the  bridge  to  keep  the  material 
leveled  off  under  the  bridge  and  to  fill  in  around  the  plumb 
and  batter  posts.  As  the  bridge  was  13  years  old  some 
trouble  was  experienced  with  broken  caps  and  sills.  The 
cap.-,  wtro  renewed  and  the  sills  covered  deep  with  filling,  a 
block  V  as  batted  on  the  plumb  and  batter  posts  and  a  cross 
sill  IntttUed  on  the  mud  blocks.  It  was  not  found  necessary 
to  leinforce  this  trestle  either  before  or  during,  the  work. 
To  prevent  lateral  movement  of  the  bents  the  sway  and 
tower  bracing  was  kept  securely  spiked,  sash  bracing  was 
added  where  necessary,  and  these  were  all  renewed  if 
broken  by  falling  material.  The  stringers  on  this  bridge 
were  removed  two  years  after  the  completion  of  the  filling. 


Resocketlng  Wire  Rope. —  As  the  vibration  in  a  hoisting  rope 
comes  to  a  sudden  .^^top  at  socket,  the  wires  at  that  point  ulti- 
mately become  crystallized.  Moisture  is  also  apt  to  concen- 
trate around  the  socket,  with  the  result  that  intensive  cor- 
rosion develops.  To  maintain  safety  a  section  of  rope  next 
to  a  socket  should  be  cut  off  at  intervals  and  the  socket  reat- 
tached to  the  rope.  This  resocketlng,  states  "Leschen's  Her- 
cule/i,"  should  be  done  at  least  every  six  months,  and  under 
many  conditions  every  three  months. 


Railway  Electrification  in  Spain, — The  Spanish  government 
has  decided  to  pu.'ih  forward  the  work  of  electrifying  the  rail- 
road line  between  Palencia  and  Gijon.  This  line  when  com- 
pleted will  provide  transportation  for  the  coal  produced  in 
the  Ausirlas  region. 


Concreting    Small    Tunnel   Under 

Difficult  Circumstances  by 

Pneumatic  Method 

An  interesting  job  of  lining  a  small  tunnel  tor  the  Mar- 
quette Cement  .Mfg.  Co.  was  recently  accomplished  with  a 
pneumatic  mixer.  The  finished  tunnel  was  2  ft.  6  in.  wide 
and  ;!  ft.  7  in.  high  with  a  semicircular  arch  and  flat  bottom. 

The  tunnel  was  excavated  about  5  ft.  9  in.  wide  by  about 
5  ft.  3  in.  in  height  in  rectangular  section  and  the  excavation 
was  supported  by  sets  of  6-in.  round  timbers  every  IS  in. 
Brush  and  saplings  were  used  to  span  the  root  and  side 
spaces  between  the  timber  sets.  The  timbers  took  up  con- 
siderable space  so  that  when  a  section  of  forms  were  set 
with   reinforcing   steel   in    place   over   the   forms,    there   was 


Ties  from  South  America.— The  Pennsylvania  R.  R..  accord- 
ing to  a  press  report.  Is  Investigating  the  adaptability  of 
South   American   hard   woods   for   cross   ties. 


Sketcli    of    Section    of    Tunnel. 

not  sufficient  room  left  over  the  top  of  the  form  to  admit 
the   G-in.   pipe   from   the   pneumatic   mixer. 

It  was  therefore  decided  to  place  the  pipe  delivering  the 
concrete  at  one  side  over  the  haunch  of  the  arch  and  de- 
pend upon  the  force  of  the  pneumatic  delivery  for  forcing 
the  concrete  into  the  roof  behind  the  cross  timbers  and  also 
on  the  opposite  side  of  the  form  and  under  the  floor.  It 
was  anticipated  that  possibly  there  would  be  some  spaces 
left  behind  the  cross  timbers  and  so  grout  pipes  were  placed 
in  positions  which  would  load  to  the  more  difl!icult  places  and 
through  which  grout  could  later  be  forced  if  found  neces- 
sary. As  a  portion  of  the  tunnel  was  located  within  a  foot 
underneath  the  foundation  of  heavy  machinery  it  was  neces- 
sary to  have  full  thickness  of  concrete  at  all  points. 

The  concrete  pipe  was  carried  through  the  tunnel  sus- 
pended from  the  roof  timbers,  but  as  these  were  not  true 
to  grade  it  was  not  possible  to  keep  the  pipe  up  against 
them  as  desired  and  at  the  entrance  into  the  forms  the  pipe 
was  at  times  as  much  as  1  ft.  below  the  root  timbers. 

The  forms  were  made  -OO  ft.  long  and  the  pipe  carried  half 
way  or  about  15  ft.  back  over  thoni  for  beginning  the  con- 
creting. The  concrete  was  Mown  back  against  the  far  end 
and  gradually  filled  the  end  and  sidewall  directly  under  the 
pipe,  and  also  flowed  under  the  floor  forms  and  in  the  side 
wall  toward  the  forward  end.  As  the  concrete  in  the  rear 
built  itself  up  it  also  was  forced  over  the  arch  and  flowed 
down  on  the  opposite  side  of  the  forms  and  filled  the  wall 
on  that  side.  When  the  concrete  had  filled  up  so  that  it 
was  necessary  to  remove  a  section  of  delivery  pipe  the  form 
was  approximately  three  fourths  filled.  The  pipe  was  then 
terminated  at  the  front  of  the  forms  and  the  balance  of 
the  concrete  was  shot  in  from  that  position. 
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The  concrete  was  made  just  wet  euough  to  flow  easily, 
but  care  was  taken  not  to  provide  too  much  water.  TUi- 
forms  were  small  and  the  concretini;  operation  rapid,  so 
that  within  an  hour  or  two  after  beginning  concreting  the 
forms  were  filled  solid   full. 

It  was  found  after  removing  the  forms  that  the  spaces  be- 
hind the  timbers  where  grout  pipes  were  loft  had  been 
goUdl.v  filled  and  it  was  decided  that  the  grouting  which 
had  been  orlRinally  contemplated  was  not  necessary. 

The  pneumatic  mixer  was  furnished  by  the  Concrete  Mix 
Ing  &  Placing  Co.  12:;  W.  .Madison  St.,  Chicago,  who  also 
furnished   an  experienced   man   to   supervise   the   operations. 

Progtress  on  Welland  Canal  Construction 

riie  present  status  of  the  work  on  the  Wolland  Ship  Canal. 

■v.i'la.    was    outlined    by    Mr.    Alex.   J.    (Jrant.    engineer    in 

In  a  paper  presented   Sept.   IG.  at  the  General   Pro- 

:.*1    meeting   of   the    Engineering'   Institute    of   Canada. 

The  estimated  cost  of  the  Ship  Canal  In  1912  was  J50.000.- 

000.     The  expenditure  to  March.  1920.  including  cost  of  sur 

veys.  engineering  expenses,  and  right  of-way  was  $20.270,43C. 

The  quantities  of  several  of  the  main  items  involved  In  the 

construction  of  the  canal  are  as  follows: 

Eart^   cxcnvntlon    -j.  vd 38.500.000 — «0%  completed 

R^  ,1 6.600,OOO— 23%  completed 

■V\-  .,19   cu.  yd 3.400,000 — 59%  completed 

Q^^  yd 2.600,000 — 20%  completed 

Steel   rclniu,!  c;:  K.    lb 16.500,000 — 36%  completed 

For  the  purposes  of  construction  the  canal  has  been  di- 
vided into  nine  sections.  Section  No.  1  is  at  the  Lake  On- 
tario end  of  the  canal,  and  Section  No.  9  at  the  Lake  Erii' 
end.  During  the  fall  of  191S.  Sections  Nos.  1.  2.  Z  and  5 
were  placed  under  contract.  The  first  three  sections  include 
the  1-ake  Ontario  entrance,  the  seven  lift  locks,  guard  gates, 
eight  bridges,  and  the  canal  prism  between  the  Lake  and 
Thorold.  Section  No.  5  embraces  the  deepening  and  widen- 
ing of  the  "Deep  Cut"  en  the  summit  level  between  Allan- 
burg  and   Port  Robinson. 

Owing  to  the  Europeau  War  the  work  on  the  canal  prac- 
tically ceased  in  1916,  and  in  the  fall  of  1917  the  contracts 
were  cancelled,  and  the  work  entirely  closed  down.  After 
the  armistice.  November.  1918.  the  Government  decided  to 
resume  work  on  a  small  scale,  and  arranged  with  the  for- 
mer contractors — The  Dominion  Dredging  Co..  Section  No 
1:  Messrs.  Baldry.  Yerburgh  &  Hutchinson.  Section  No.  2: 
Messrs.  Doiieny.  Quinlan  &  Robertson.  Section  No.  3;  and 
the  Canadian  Dredging  Co.,  Section  No.  5,  for  the  resump- 
tion of  the  work,  and  which  has  been  continut'd  in  a  more 
or  less  intermittent  manner,  due  to  labor  troubles,  and  other 
-causes,  since  January,  1919. 

On  Section  No.  1  the  excavation  is  about  75  per  cent  com- 
pleted, and  the  concrete  work  67  per  cent.  I.x)ck  No.  1,  in- 
cluding its  upper  and  lower  entrance  piers.  Is  about  75  per 
cent  built.  The  concrete  built  In  these  structures  to  date 
amounts  to  178,000  cu.  yd. 

On  Section  No.  2  the  excavation  is  about  77  per  cent  com- 
pleted, and  the  concrete  work  30  per  cent.     Ix)ck  No.  2,  with 
I       Its  upper  and  lower  entrance  piers  is  about  67  per  cent  built 
I       About  210,000  '■u.  yd.  of  concrete  have  been  built  In  these 
structures  to  date.     At  Lock  No.  3  only  part  of  the  breast 
'       wall  has  been  built. 

\  On  Section  No    3  about  60  per  cent  of  the  excavation  has 

Ijeen  taken  out.  and  5  per  cent  of  the  concrete  built.  Locks 
4.  5.  R.  7  and  the  guard  gates  are  located  on  this  section,  but 
no  part  of  these  structures  are  built,  except  short  sections 
of  the  upper  entrance   piers  of   Lock   No.   6. 

On  Section  Xo.  5  about  77  per  cent  of  the  excavation  has 
been  taken  out.  and  wasted  between  the  present  and  old 
canals  north  of  .Mlanburg 

The  engineering  work  is  under  the  direction  of  W.  A. 
Bowden.  M.E.T.C..  chief  engineer.  Department  of  Railways 
&  Canals,  and  Alex  J.  Grant.  M.E.I.C..  engineer  In  charge, 
at  St.  Catharines.  W.  H.  Sullivan  Is  principal  assistant,  and 
next  In  authority  to  Mr.  Grant.  F.  E.  Stems,  formerly  of 
the  Panama  Canal  Staff,  is  In  charge  of  designs.  For  carry- 
ing out  the  engineering  superintendence  and  construction  of 
the  works  a  field  force  has  been  established  on  each  con- 
tract, with  a  resident  engineer  in  charge,  who  has  under  him 
several  assistant  engineers.  Instrumentmen.  Inspectors,  etc. 
The  resident  engineers  on  the  different  contracts  are:  E.  P. 
Johnson.  Section  No.  1:  F.  C.  Jewett.  Section  No.  2;  F.  S. 
Lazier.  SecUon  No.  3:  and  H.  W.  Bruce,  assistant  engineer. 
'Jection  No.  5. 


Keeping  Accident  Records  in  Con- 
struction Industry 

The   keeping  of  systi-inutio   reiorils   is   of   the  greatest   as- 
sistance in  preventing  accidenis  and  is  a  fundamental  factor 
in   effective   safety   work.     The   companies   which  have   been 
most  successful  In  securing  the  interest  and  co-operation  of 
executives,    foremen,    and    workmen    in    accident    prevention, 
are  practically   without  exception   those  which   have  a  satis- 
factory system  of  recording  accidents  and  who  have  devised 
means  for   presenting   these   records   in  an   interesting   form 
A  further  advantage  is  mentioned  in  the  Nov.  6  Bulletin  of 
the    Associated    General    Contractors,    which    states    that    if 
some  plan  for  keeping  accident  records  could  be  devised  and 
standardized    whereby    each    contractor    could    be    given    an 
individual  rating  according   to   his   experience,   as   shown   by 
these    records,    the    proper    incentive    to    decrease    accidents 
and  increase  safety  work  would  ho  furnished  individual  cor- 
porations.    In  other  words,  when  a  contractor  knew  that  the 
more   -ittentlon   he  gave  to  safety  propaganda  and  the  more 
money  he  spent  for  safety  protection  on  construction  work, 
the  lower  his  insurance  cost   would  go  in   proportion  to  the 
decrease    in    his    accidents,    the    more    interested    would    he 
become   in   proper  safety   methods.     At  the   9th   annual  con- 
gress   of   the   National    Safety    Council    last    September,    the 
Construction  Section  of  the  council  adopted  a  report  which 
contains  much  useful   information   on   this  subject.     The  re- 
port practically  in  full  follows. 

Advantages  of  Uniform  Method  of  Compiling  Accident  Sta- 
tistics.—.\  uniform  method  of  compiling  accident  statistics 
should  be  adopted  by  all  members  of  the  Construction  Sec- 
tion. This  would  enable  members  to  compare  their  various 
accident  records  and  let  each  individual  member  know  how 
his  record  compared  to  others.  It  would  stimulate  friendly 
rivalry  between  different  members  to  achieve  good  accident 
records. 

Having  the  accident  records  of  all  members  on  a  com- 
mon basis  would  enable  the  combined  experience  of  all  mem- 
bers to  be  readily  analyzed  in  a  scientiflfic  manne^•.  Thus, 
in  a  very  much  shorter  time  than  if  each  depended  solely 
on  his  individual  data,  the  principal  hazards  in  the  whole 
construction  field  could  be  fairly  definitely  determined.  This 
would  make  it  possible  for  all  to  devote  their  energies  to 
the  solution  of  the  most  urgent  accident  problems  In  the 
construction  field,  and  to  exchange  ideas  and  experiences  to 
the  most  useful  advantage.  This  would  afford  a  sound  basis 
for  concerted  action  by  the  membership  of  (he  Construction 
Section  as  a  body  in  such  possible  ways,  for  example,  as 
assisting  in  the  preparation  of  standard  codes,  in  the  bring- 
ing of  pressure  upon  manufacturers  of  construction  equip- 
ment to  induce  them  to  guard  their  devices  at  the  source: 
that  is,  in  their  shops,  etc.  It  would  make  it  possible  for 
valuable  special  studies  to  be  made  in  correlating  accident 
statistics  with  other  phases  of  construction  work,  such  as 
endeavoring  to  determine  whether  or  not  any  definite  relation 
exists  between  accidents  and  such  other  factors  as  overtime 
work,  night  work,  labor  turnover,  labor  unrest,  and  special 
types  of  construction. 

Systems  for  Reporting  Accidents. — Every  accident,  large  or 
small,  that  causes  any  sort  of  personal  Injury,  serious  or 
trivial,  whether  or  not  it  requires  any  medical  expenditure, 
should  be  reported  and  made  a  matter  of  record  on  a  printed 
form  provided  for  that  purpose.  The  reason  for  this  Is  that 
in  the  case  of  every  accident  there  is  a  possibility  of  subse- 
quent complications  such  as  a  serious  infection.  Conse- 
quently, it  is  advisable  to  have  available  the  essential  data 
relative  to  the  case,  such  as  the  name  of  injured  and  the 
time,   place,   cause  and    nature   of  the   injury. 

There  are  various  satisfactory  systems  for  obtaining  a 
formal  report  of  every  accident  and  any  one  which  is  suit- 
able for  the  individual  member  should  he  adopted.  Some  of 
the  following  methods  are  In  use:  One  method  is  to  have 
the  foreman  make  out  a  report  of  every  accident  on  a  pre- 
scribed form.  One  copy  of  this  report  Is  kept  on  file  In  field 
office  and  one  copy  is  sent  to  home  office.  Where  there  Is 
a  medical  station  or  field  hospital  on  the  Job.  a  record  of 
every  injury  is  made  there.  Where  there  is  a  safety  depart- 
ment on  the  Job.  a  report  of  every  accident  is  made  by  this 
department.  One  of  the  most  advantageous  methods  Is  to 
use  the  standard  accident  report  forms  prescribed  by  the 
authority  admlnstering  the  compensation  law  In  any  particu- 
lar province  or  state.     Since  at  the  present  time  almost  all 
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the  provinces  or  states  have  compensation  laws  and  most 
of  them  require  a  report  on  all  accidents,  it  saves  duplica- 
tion of  effort  if  the  forms  of  the  particular  state  in  which 
the  job  is  located  are  used  for  reporting  accidents.  A  cer- 
tain individual  on  the  job,  a  clerk,  or  a  first  aid  man  can 
be  designated  to  see  that  everv-  accident  is  roported  properly 
and  promptly  on  the  accident  blanks.  A  copy  can  be  kept 
on  file  in  the  job  office  and  a  copy  can  be  sent  in  to  the 
home  office. 

Form  1  shows  a  suggestion  in  the  way  of  a  form  for  use  by 
foremen  in  reporting  accidents  and  indicates  the  type  of  es- 
sential facts  which  should  be  made  a  matter  of  record  in  the 
ease  of  every  accident. 

Standard  Definitions  for  Classes  of  Accidents. — For  statis- 
tical purposes  the  following  standard  definitions  have  been 
adopted : 

All  accidents,  diseases  and  injuries  arising  out  of  the  em- 
ployment and  resulting  in  death,  permanent  disability,  or 
in  the  loss  of  time  other  than  the  remainder  of  the  day, 
shift,  or  turn  on  which  the  injur>-  was  incurred  should  be 
classified  as  tabulatablo  accidents,  diseases  and  injuries.  Tab- 
ulatablo  accidents  are  commonly  called  "lost  time"  accidents, 
although  the  former  tern\  is  preferable  due  to  the  fact  that  in 
the  use  of  the  latter  term  there  is  danger  that  the  idea  might 
be  conveyed  that  the  occasional  permanent  partial  dis- 
ability with  no  lost  time  connected  with  it  is  not  to  be  count- 
ed. Tabulatable  accidents  are  the  only  accidents  whicli 
should  bo  used  for  comparative  or  publicity  purposes. 

Reportable  accidents,  diseases  and  injuries  include  all 
tabulatable   or    "lost    time"    accidents,    diseases    and    injuries 
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Name 

Occupation     

riatc  injured Hour  of  day. . 

Wcathpr  conditions  at  time  of  accident 

Place  where  accident  occurred 

Injured   person's  Immediate   superior 

Where  was  ho  at  time  of  accident? 

Had  employe  been  Instructed  In  the  work?    By  whom? 

Machinery,  tool  or  appliance  (if  any)  involved? . . 

Is  it  in  good  condition? Was  safeguard  provided 

Describe  in  full  how  accident  happened 

Nature  of  lnjur>- 

Disposition  made  of  Injured 

Wltriss  to  accident  or  names  of  persons  with  knowledge  of 

accident   

What  can  bo  done  to  prevent  a  similar  :u(  iili  nt ? 

Date..  19....      Foreman 


Form    1    for   Use   by    Foremen   for   Reporting    Accidents. 

and  all  non-tabulatable  or  "no  lost  time"  accidents,  diseases 
and  injuries. 

Compensable  accidents,  diseases  and  injuries  as  used  in 
any  report  in  accordance  with  the  practice  in  any  particular 
province  or  state,  should  be  shown  separately  and  clearly  de- 
Bned. 

To  the  permanent  total  disability  group,  should  be  assigned 
every  accident,  disease  or  injury  which  is  designated  by 
statute  as  permanent  total  disability  or  which  permanently 
incapacitates  the  workman  from  performing  any  work  con- 
tinuously   In    any    gainful    occupation. 

Permanent  partial  disability — to  this  group  should  be  as- 
signed every  accident,  disease  or  injury  (less  than  perma- 
nent total  disability)  which  results  in  the  loss  of,  or  in  the  per- 
manent impairment  of  any  function  of  the  body. 

Fatal  and  non-fatal  accidents  are  definitely  defined.  For 
statistical  purposes,  all  accidents  or  injuries  are  to  be  con- 
sidered non-fatal  which  do  not  terminate  in  the  death  of  the 
injured  employe  within  28  days  of  the  date  on  whicli  the 
injury  was  sustained.  No  subsequent  correction  of  the  origi- 
nal tabulation  Is  required  of  nonfatal  injuries,  as  thus  de- 
fined, which  terminate  fatally  after  more  than  28  days  of 
the  date  on   which   the  Injury   was  sustained. 

Days-lost  time  due  to  accident  should  be  expressed  In 
terms  of  working  days.  Sunday  Is  not  to  be  counted  as  a 
working  day.  Saturday  should  be  counted  as  a  full  day.  even 
though  only  a  half  day  is  worked.  Calendar  days  can  be 
converted  Into  working  days  by  multiplying  by  n/7. 

Unit  for  Measuring  Accidents.— The  basis  of  all  accident 
rates  Is  necessarily  the  number  of  men  exposed  to  the  risk 
of  accidents.  It  is  absolutely  necessary  to  have  a  common 
unit  for  measuring  accidents  In  all  occupations,  all  industries. 
and  all  states  of  coantrles. 


Therefore,  it  is  recommended  that  all  members  of  the 
Construction  Section  adopt  the  unit  of  1.000  hours'  exposure 
or  1,000  workingman  hours  as  the  basis  for  calculating  all 
accident  rales.  This  unit  has  been  adopted  by  the  United 
States  Department  of  Labor  Statistics  and  endorsed  by  the 
International  Association  of  Industrial  Accident  Boards 
and  Commissions  and  by  many  leading  members  of  the  Na- 
tional  Safety  Council. 

There  are  two  fundamental  kinds  of  accident  rates:  Acci- 
dent Frequency  Kates  and  .\icident  Severity  Rates. 

Accident  Frequency  Rates. — An  accident  frequency  rate  is 
an  expression  slating  the  number  of  tabulatable  or  lost-time 
accidents  occurring  in  a  specified  period  of  time  per  given 
number  oC  1,000  man-hour  units  of  exposure.  The  accident 
frequency  rate  is  generally  stated  as  the  number  of  tabu- 
latable or  lost-time  accidents  per  hundred  1.000  man-hour 
units  of  exposure  (per  100,000  man-hours  worked)  or  per 
thousand  1.000  man-hour  units  of  exposure  (per  I.OOO.OOO' 
man-hours  worked). 

The  method  of  computing  follows: 

The  number  of  tabulatable  or  lost-time  accidents  in  any 
given  period  are  known  from  the  accident  reports.  The 
number  of  man  hours  worked  (5r  hours  of  exposure  during 
the  given  i)eriod  are  known  from  the  regular  records  of  any 
company.  Hence  the  accident  frequency  rate  for  the  given 
period  is  obtained  by  dividing  the  number  of  tabulatable  or 
lost-time  accidents  by  the  numl)er  of  1,000  man-hour  units  of 
exposure.  The  quotient  represents  the  number  of  lost-time 
accidents  per  1.000  man-hour  unit  of  exposure  or  per  each 
1.000  man-hours  worked.  The  accident  frequency  rate  for 
tlie  period  as  stated  either  as  the  number  of  tabulatable  or 
lost-time  accidents  per  100,000  man-hours  worked  or  per 
1,000,000  man-hours  worked. 

A  concrete  example  to  illustrate  the  method  of  computing 
the  accident  frequency  rate  is  as  follows: 

The  Atlantic  Construction  Co.  in  the  month  of  May  had 
occur  on  their  construction  jobs  a  total  of  10  tabulatable  or 
lost-time  accidents.  The  total  number  of  man-hours  worked 
on  the  jobs  of  the  Atlantic  Construction  Co.  during  the  month 
of  May  was  171). 8S0.  which  is  equivalent  to  179. 8S  (1,000  man 
hour  units  of  exposure).  Therefore,  divide  10  by  17f>  S.S 
10 

=  0.0.'.() 

179.88 

The  quotient  is  0.0.56,  which  represents  the  number  of  lost- 

TABL.E  I— SCAI.R  OF  TraiK  LOSSES  FOR  DEATHS  AND 
PERJIANENT   DISABILITIES. 
Advocated  by  the  International  Association  of  Industrial  Accident 
U)bor^St^a"tfstics"""'^^'°"^'    ""''      ''   ""^    United   States   Bureau   of 

Degree  of 
disability 
,.   ,  ...  iti  per  cent       Daj's 

Nature  of  Injury.  nf   pcrma-         lost. 

nent  total 

,-,„.,,,,  disability. 

•  ^(^tllll -jQrt  c  Ann 

Pprmaiient   Inta!  disability .'.'...'.'.'.'. 100  s'oOft 

Arm  aoove  elbow,  dismemberment 75  4*500 

Arm  at  cr  below  elbow,  dismemberment. . .' 60  .I'fiOO 

Hand   airmembernient    ....    50  3  000 

Thumb,  any  permanent  disabilltv  of .".",'.'       10  'sOO 

Any  one  finper.  any  permanent  dis.Tbilitv  of 5  30<> 

rwo  flieors,  any  permanent  disability  of 1214  750 

■  hrop  nnscrs.  any  prrmanf-nt  disabllitv   of.    ..       20  1200 

Four  fingers,  any  permanent  disability  of 30  I'gOfl 

rjiup-:;)   and   one    finger,   any   permanent    disa- 
bility of 20  1 200 

Th'irnb  and   two   finger.",   any   permanent   disa- 
bility of   25  1  500 

Thumb  and  three  fingers,  any  permanent  disa- 
bility of  33  1-.^         2  000 

Thumb  and  four  fingers,  any  permanent  disa- 
bility   of    40  2  400 

Leij.  above  knee,  dismemberment 75  t'50O 

Lpfr  at  or  bilow  knee,  dismemberment 50  3  000 

Foot  dismemberment    40  2  400 

Great   toe   or  any   two   or  more   toes,   any   ])er- 

manent  disability  of 5  300 

One    toe.    other    than    ^reat    toe,    any    perma- 
nent disability  of ". 00 

One  eye,  loss  of  slcht 30  1  800 

Both  eyes,  loss  of  s!(rht 100  6  000 

One  ear.  loss  of  hearing 10  BOO 

Bnt'i  ears,  loss  of  hearlni; no  3.000 

Notes. 
Injuries   not   Involving   ampnialinn    .>ibijuld    be   rated   as    a    pro- 
portion of  the  weight   assigned   to   the   entire  loss  of  the  member 
Involved,  In  .iccordance  with  the  decree  of  impairment. 

The  Wflghting  for  impairment  of  function  of  any  member 
should  be  such  percentage  of  the  weighting  for  dismemberment 
as  may  be  determined  by  the  adjudicating  authority  In  rlxing  the 
compensation  for  such  impairment — I.  e..  if  loss  of  an  arm  is  com- 
pen'inted  by  240  weeks'  indemnity,  then  an  Imnairment  of  the 
arm  for  which  11)0  weeks'  compensation  was  paid  should  rate  as 
two-thirds  of  the  los.i  nf  the  arm  in  the  above  .scale. 

Hernia  should  b"  included  only  as  n  temporary  disability  on- 
the  basis  of  the  actual  time  lost. 


rios) 
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Joba 

or 

Depta. 


No.   of 

Man-Hours 

Worked. 


Tabulatable  or   IxjHt  Time  Accidonts. 


ToiaJ 


Deaths. 


nent 

Total 

Disabilities. 


Perraa- 

neni 
Partial  Over 

Dl.sabllltlea.    Two  Weeks. 


-Temporary   Disabilities.- 


I 


Over  One 
to  Two 
Weeks. 


One  Week 
and  Under. 


Frequency 
Rate  Acci- 
dents per 
l.oOO.UOO 
Mun-Hours 
Worked. 


Fomi    2 — For    Compiling    Acclde 

tiiuf  aieiaents  per  fuch  1,01)0  manhour  unit  of  i-xposure  or 
per  each  1.000  man-hours  workt-tl.  The  accident  frequency 
rate  of  the  Atlantic  Construction  Co.  for  the  niontlt  of  May 
is,  therefore,  stated  either  as  5.6  tabulatable  or  lost-time  ac 
cidents  per  100,000  man-hours  worked  or  else  as  5G  tabulatable 
or    lost-time    accidents    per    1,000.000    man-hours    worked. 

A  sample  form  recommended  for  use  in  tabulating  accident 
frequency  rate  Is  shown  in  Form  2. 

Accident  Severity  Rates.  The  purpose  ol  accident  severity 
rates  Is  to  compare  the  relative  seriousness  of  accidents. 
The  only  stable,  convenient  and  satisfactory  basis  for  meas- 
uring the  relative  seriousness  of  various  accidents  is  by  the 
time  lost.  An  accident  severity  rate  is  an  attempt  to  ex- 
press in  a  standard,  uniform  way  the  economic  cost  of  indus- 
trial accidents  in  terms  of  time  lost.  An  accident  severity 
rate  is  an  expression  stating  the  number  of  working  days 
lost  per  each  1.000  man-hour  unit  of  exposture  (or  1.000  man 
hours  worked)  due  to  the  tabulatable  or  lost-time  accidents 
occurring  in  a  given  period. 

The  method  of  computing  the  accident  severity  rates  is 
as  follows: 

The  number  of  working  days  lost  due  to  the  accidents  oc- 
curring in  the  given  period  are  known  in  the  case  of  all  tem 
porary  disabilities.  Furthermore  the  number  of  fatalities. 
permanent  total  disabilities  and  also  the  number  and 
degree  of  the  permanent  partial  disabilities  occurrini;  in 
the  given  period  are  known.  In  order  to  derive  an  expres- 
sion in  the  form  of  a  rate  the  fatalities  and  permanent  dis- 
abilities must  be  taken  into  account.  Therefore,  for  statis- 
tical purposes,  to  each  fatality  and  permanent  disability. 
must  be  assigned  arbitrary  figures  representing  an  ei|uivalent 
number  of  days  lost.  The  table  of  equivalents  which  is  used 
by  the  United  States  Department  of  Uibor  Statistics,  the 
International  Association  of  Industrial  .Accident  Boards  and 
Commissions,  the  National  Safety  Council,  and  others,  is 
shown  in  Table  I.  The  number  of  days  lost  due  to  the  tem- 
porary disabilities  is  added  to  the  number  of  days  obtained 
by  taking  the  equivalents  of  the  fatalities  and  permanent  dis- 
abilities and  thus  the  total  days  lost  due  to  the  accidents 
occurring  in  the  given  period  are  known.  The  number  of 
man-hours  worked  or  hours  of  exposure  iluring  the  given 
period  are  known  from  the  regular  records  of  any  company. 

Hence  the  accident  severity  rate  for  the  siven  period  is 
obtained  by  dividing  the  total  days  lost  by  the  actual  num- 
ber of  1.000  man-hour  units  of  exposure.  The  quotient  repre- 
sents the  number  of  days  lost  per  each  l.onn  man-hours 
worked.  This  figure  is  stated  as  the  accident  severity  rate 
for  the  given  period. 

A  concrete  example  to  illustrate  the  method  of  computing 
the  accident  severity  rate  is  as  follows: 

The  Atlantic  Construction  Co..  as  cited  above,  during  the 
month  of  May  had  occur  on  their  construction  jobs  a  total  of 
10  tabulatable  or  lost-time  accidents;  7  of  these  10  accidents 
were  temporarj-   disabilities,  one  was  fatal,  one  caused   per- 


nt    Frequency    Rates. 

inanent   total   disability   and   one   resulted   In   the   loss   of   the 
man's  linger,  which  is  a  pernianem  partial  disability. 

The  total   number  of  days   lost   is  determined  as   follows: 


N.>.     Kind. 
7     Ti'inporarv 
dl.sabimies. 


Days  Lost. 

88 


1    l^^tal. 

S.OOO 

1     Pirmanent 

•i,onii 

tc'tal   dis- 

al.ilitv. 

1     Pt-rnianonl 

aoo 

IKirtl.il    dis- 

ability. 

(1  llnper  lost.) 

1"  ai-cldents. 

How   Obtained. 

I'Vom  the  actual  ri'corJ.s  ui'  the 
time  lost  by  tho  Individual  Injured 
men.  .•iupplonu-nted  pos.Hll)ly  In 
Home  cases,  where  an  individual 
has  not  returned  to  work  at  the 
time  of  compiling  the  record  by 
an  estimate  a.s  to  the  time  lost  by 
an  expert  Industrial  physician. 

FYom  Table  of  E<<iulvali>nts.  fSee 
Form  2.) 


—  '2.388    days  lost. 

The  total  number  of  man-hours  worked  on  the  jobs  of  the 
.■\llantic    Construction    Co.    during    the    month    of    May    was 
ITi'.SSO,   which   is  equivalent  to  179. 8S0   (1.000  man-hour  units 
of  exposure.     Therefore  divide  12,:!8S  bv  179, SSO. 
12,38S 

=  08.9 

179.880 
The  quotient  is  68.9,  which  represents  the  number  of  days 
lost  per  each  1,000  manhour  unit  of  exposure.  Hence,  the 
accident  severity  rate  of  the  .-Vtlantic  Construction  Co.  for  the- 
month  of  May  is  stated  as  r.S.9  working  days  lost  per  1,000 
man-hours   worked. 

A   sample   form   recommended    for   use   in   tabulating  acci- 
dent severity  rates  is  shown  in  Form  :!. 


I.  C.  C.  Redefines  Term  "Subordinate  Railway  Official." — As 
a  result  of  infiirniation  jiiisenlcil  al  a  liearing  of  the  Inter- 
state Commerce  Commission  on  Nov.  1,  1920,  by  representa- 
tives of  the  American  Association  of  Engineers,  including  G. 
W.  Hand,  assistant  to  the  president  of  the  Chicago  &  North- 
western Railway  and  chairman  of  the  Railroad  Council  of  A. 
.\.  E..  and  .1.  B.  Jenkins,  valuation  engineeer  of  the  Baltimore 
,\i  Oliio  R.  R..  the  Interstate  Commerce  Commission  has  rede- 
fined the  term  "subordinate  official"  as  far  as  it  concerns  rail- 
i-oad  professional  engineers.  Accordins  to  regulations  issued 
by  the  commission  on  March  2:'..  railroad  professional  engi- 
neers were  designated  as  "engineers  of  mechanics."  This 
term  was  not  clear  as  to  whether  it  included  mechanical  and 
electrical  engineers.  The  association,  therefoi-e.  applied  for 
and  obtained  a  hearing.  T'nder  the  new  regulations  just  is- 
sued railroad  professional  engineers  are  designated  as  "tech- 
nical engineers."  This  class  includes  civil,  mechanical,  elec- 
trical and  other  technical  engineers  interior  in  rank  to  engi- 
neers of  maintenance  of  way.  chief  engineers  and  division  en- 
gineers, engineers  of  maintenance  of  way  and  other  technical' 
engineers. 


Jobs 

or 

Depts. 


No.    of 
.Man- 
Hours 
Worked. 


Days   \jr<i>t    IJiJc  to 


Total 
Days 
Lost. 


noaths. 


Pi.Tma- 
nent 
Tot.ll 
Dis-'i- 

biliiles. 


perma- 
nent 
Partial 
Dlsa- 

bllltle.<<. 


-Temporary-   Disabilities. - 


Over   Two 
Weeks. 


Total 


I 


Over  One 
to    Two 
Weeks. 


One   Week 
and  T'nder. 


Severity 
Rate  Days 

IjO.st  per 
1.010  Man- 
Hours 

Worked. 


Form  3 — For  Compiling  Accident  Severity  Rates. 
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Engineering  and  Contracting  for  November  17,  1930. 


Cause  and  Prevention  of  Rail 
Creeping 

In  a  paper  by  Mr.  J.  A.  L.  Waddcll.  Consulting  Engineer, 
presented  Nov.  :!,  1920,  before  the  Araeritan  Society  of  Civil 
Engineers,  much  information  has  been  collected  on  a  subject 
of  great  interest  to  railway  engineers.  The  creeping  of  rails 
has  many  contributing  causes  and  as  yet  there  seems  to  be  no 
way  of  preventing  it  which  will  in  every  case  insure  success. 

As  a  preliminary  to  his  investigations,  Mr.  Waddell  sent  a 
letter,  enclosing  the  following  questionnaire,  to  the  federal 
manager  or  the  president  of  each  of  70  of  the  principal  rail- 
road systems  of  the  United  States.  Canada,  and  Mexico,  ask- 
ing for  replies  to  the  16  questions  which  it  contained: 

1.  What  troubles,  in  your  experience,  are  engendered  by 
the  creeping  of  rails? 

2.  Is  rail  creeping  proportional  to  the  amount  of  traffic 
passing  over  a  track? 

3.  With  the  traffic  in  one  direction  only,  is  the  creeping 
greater  on  down  grade  or  up  grade,  and  to  what  extent? 

4.  On  a  single-track  line,  is  the  creeping  greater  in  the  di- 
rection of  the  heavy  traffic;  and,  if  so.  to  what  extent? 

5.  On  what  portions  of  your  line  do  you  find  the  greatest 
creeping  of  rails — on  tangents  or  on  curves? 

6.  Does  the  degree  of  curvature  affect  the  amount  of  creep- 
ing? 

7.  Does  one  rail  in  a  track  ever  creep  more  than  the 
other?     Under  what  conditions? 

8.  For  the  same  train  loads,  is  the  -reeping  greater  on 
light  rails  or  on  heavy  ones;  and,  if  so,  to  what  extent? 

9.  Does  the  amount  of  creeping  vary  with  the  nature  of  the 
roadbed,  and  with  the  kind  and  depth  of  the  ballast;  and.  if 
so.  to  what  exent? 

10.  Does  the  amount  of  creeping  vary  with  the  temperature 
and  weather  conditions? 

11.  Does  the  amount  of  creeping  vary  with  the  character 
and  efficiency  of  the  rail  splicing;  and,  if  so,  to  what  extent? 

12.  Does  the  amount  of  creeping  depend  on  the  use  or  the 
non-use  of  rail-chairs  or  of  tie-plates;  and,  if  so,  to  what  ex- 
tent? 

13.  Have  you  found  any  satisfactory  method  of  checking 
or  of  lessening  creeping;  and,  if  so,  what  is  it? 

14.  Have  you  evolved  any  theory  as  to  the  cause  or  causes 
of  rail  creeping;  and,  if  so,  what  is  it? 

15.  Have  you  had  any  computations  made  as  to  the  re- 
sultant force  causing  creeping  under  specific  conditions? 

16.  Is  there  any  information  on  the  subject  that  you  can 
furnish,  not  covered  by  the  preceding  questions;  and.  if  so. 
what?" 

The  preceding  request  for  information  was  honored  by  of- 
ficials of  49  roads,  or  70  per  cent  of  those  addressed.  In  sev- 
eral cases  opinions  were  given  by  a  number  of  the  officials  of 
the  system — in  one  case  there  were  34  reports  from  roadmas- 
ters;  consequently,  this  paper  is  reall.v  a  compendium  of 
knowledge  on  the  subject,  furnished  by  more  than  one  hun- 
dred of  the  best  posted  men  in  North  America. 

Those  who  answered  the  questionnaire  represented,  all 
told,  190  railroads  or  railroad  systems,  covering  about  220,000 
miles  of  line,  because  each  federal  manager  generally  had 
several  systems  under  his  control.  This  total  length  of  line 
Is  50  per  cent  of  the  entire  mileage  of  North  America. 

As  was  to  be  expected  it  developed  from  the  replies  to 
these  questions  that  railroad  men  are  not  in  complete  agree- 
ment on  the  causes  of  rail  creeping  or  on  the  ways  in  which 
it  manifests  itself  at  its  worst.  As  these  varying  opinions 
and  statements  are  undoubtedly  the  result  of  personal  ob- 
servation and  experience,  it  follows  that  the  causes  of  rail 
creeping  must  vary  with  a  great  variety  of  conditions.  As 
space  forbids  giving  the  resume  of  answers  to  each  of  the  six- 
teen questions  as  arranged  by  Mr.  Waddell,  we  can  only  re- 
produce herewith  his  general  summary  of  conclusions  which 
he  draws  from  the  evidence  submitted; 

1.  Rail  creeping  is  a  matter  of  serious  import  not  only  to 
railroad  men  but  also  to  the  whole  world;  for  it  increases 
both  directly  and  indirectly  the  cost  of  operation  and  main- 
tenance of  every  steam  railway  system,  causes  great  destruc- 
tion of  railroad  property  and  transported  goods,  and  seriously 
endangers  on  a  large  scale  the  lives  of  the  traveling  public. 

2.  The  principal  troubles  caused  by  rail  creeping  are  slew- 
ing of  joint  ties  and  bunching  of  all  ties;  distortion  of  gauge; 
loosening  of  joints;  pounding  down  of  rail  ends;  grinding  of 
rail-heads  and  wheel  flanges;  splitting  of  joint  ties;  churning 


and  .-sliding  of  ties;  splitting  and  breaking  of  anglebars: 
shearing  of  bolts;  cutting  of  ties  and  consequent  starting  oV 
decay  therein;  loosening,  pullin.u,  and  sl'.earing  of  spikes; 
bunching  and  squeezing  out  of  ballast:  kinking  and  waving  of 
rails:  breakage  of  track;  kicking  or  buckling  of  track  with 
consequent  derailment;  inteference  with  operation  of  frogs, 
switch-points,  head-blocks,  signals,  interlocking,  crossings, 
turn-oius.  derails,  and  other  track  devices;  injury  to  rolling 
stock  due  to  rough  riding  track;  and.  in,  short,  the  augment- 
ing of  all  the  difficulties  known  to  trackmen. 

:;.  Undoubtedly,  the  primary  cause  of  the  fundamental 
trouble  is  traffic;  because,  when  a  stretch  of  track  is  abso- 
lutely idle,  there  is  no  creeping  on  it  whatsoever.  It  is  true 
that  other  influences,  such  as  temperature  changes  and 
weather  conditions,  aggravate  the  difficulty:  but,  alone,  they 
are  powerless  to  cause  it.  Wave  action  of  rails  and  ties  in 
front  of  the  passing  wheels  pushes  the  rails  ahead;  and,  if 
these  are  firmly  spiked  to  the  ties,  the  latter  move  forward, 
carrying  the  ballast  w-ith  them.  Again,  the  traction  of  the 
locomotive  drivers  and  llie  friction  of  all  braked  wheels  tend 
to  impart  a  longitudinal  motion  to  the  rails.  Long  cars  and 
widely,  spaced  axles  and  trucks  augment  materially  the 
amount  of  creeping,  as  does  also  unbalanced  traflic;  but  these 
are  unfavorable  conditions  that  may  very  properly  be  termeil 
unavoidable.  The  principal  avoidable  ones,  however,  are 
yielding  roadbed,  lack  of  thorough  drainage,  soft  or  decaying 
ties,  unequal  spacing  of  ties,  badly  adjusted  super-elevation 
of  outer  rails  on  curves,  rails  too  light  for  the  traffic,  ineffi- 
cient or -badly  maintained  rail-joints,  either  scant  or  excessive 
provision  for  rail  expansion,  inadequate  or  defectively  main- 
tained gauge,  poor  or  insufficient  ballast,  and  improper  use 
of  train  brakes.  If  the  avoidable  evils  thus  listed  were  ef- 
fectively corrected,  a  large  proportion  of  the  trouble  experi- 
enced from  creeping  track  would  no  longer  exist. 

4.  Rail  creeping  increases  with  the  amount  of  traffic,  al- 
though not  necessarily  in  direct  ratio;  is  greater  on  down 
grade  than  on  up  grade;  on  a  single-track  line  is  larger  in  the 
direction  of  the  preponderance  of  traffic;  in  general,  is  of  like 
amount  on  tangent  and  on  courve;  is  often  quite  different  on 
the  opposite  rails  of  a  track:  is  of  more  serious  import  on 
light  rails  than  on  heavy  ones;  is  less  with  firm  roadbed  than 
with  soft:  decreases  with  improvement  in  quality  of  ballast 
and  with  augmentation  of  its  depth;  varies  with  changes  of 
temper.iture;  season  of  year,  and  weather  conditions;  is  re- 
duced by  improving  the  character  of  rail-splicing;  is  not 
materially  affected  by  the  use  or  non-use  of  tie-plates;  en- 
larges with  the  spacing  of  wheels  and  trucks;  and  augments 
with  the  speed  of  trains  and  with  the  weights  of  engines  and 
loaded  cars. 

."i.  In  respect  to  the  longitudinal  forces  in  track  developed 
by  creeping  and  the  horizontal  pull  between  rail-anchors  and 
rails — this  is  a  question  to  be  settled  by  experiments  and  not 
by  mathematics.  With  all  due  deference  to  mathematicians 
in  general  and  to  professors  of  en.gineering  in  particular,  it 
can  be  stated  that  the  question  of  rail  creeping  is  not  one 
which  will  properly  lend  itself  to  the  manipulation  of  equa- 
tions based  on  hypothetical  assumptions,  because  the  govern- 
ing conditions  in  respect  to  wave  action  of  rails  and  track 
under  traffic  are  far  too  varied,  complicated,  and  uncertain  to 
warrant  any  attempt  to  investigate  the  subject  mathemat- 
ically. A  few  valuable  experiments  have  been  made  to  de- 
termine the  longitudinal  thrust  of  track  from  creeping,  but 
the  results  thereof  require  confirmation  by  an  elaborate  series 
of  tests  before  being  accepted  as  standard  or  final  by  rail- 
road men.  The  inauguration  and  carrying  out  of  such  a 
series  of  experiments  is  naturally  the  function  of  the  Amer- 
ican Railway  Engineering  Association,  which  has  already 
done  so  much  to  improve  the  science  and  art  of  railway  con- 
struction in  the  United  States;  and  the  writer  hopes  that  that 
organization  will  soon  undertake  such  a  series  of  tests  as  will 
settle  this  question  with  sufficient  accuracy  for  all  practical 
purposes. 

6.  In  respect  to  rail-anchors  or  anti-creepers,  these  may  be 
divided  into  two  general  classes,  viz..  those  which  attach  to 
tlie  ties  and  those  which  are  buried  in  the  ballast.  The  for- 
mer type  is  often  effective  when  the  track  conditions  are  first 
class,  but  usually  fail  when  they  are  not,  and  in  that  case  the 
second  type  should  he  used.  To  be  really  effective,  however, 
the  latter  should  extend  into  the  ballast  well  below  the  eleva- 
tion of  the  bottoms  of  the  ties,  because  otherwise  they  would 
move  along  with  the  ballast  between  the  ties,  which  ballast, 
of  necessity,  travels  with  the  track.  The  writer  recognizes 
that,   in   some  cases,  the  use  of  such   ballast  anchors  might 
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involvt   questions   of  electrolysis   of   serious   Import,   but    be- 
lieves that  these  can  be  satisfactorily   solved   by   proper  de- 
ign, supplemented  by  experiment.     The  writer  is  of  the  oplii- 
i,>n  that,  lu  cases,  of  excessive  creeping  on  soft  roadbed  and 
ineffectively  ballasled  track,  the  best  solution  of  the  problem 
would  be  the  placing  of  deaduien  of  either  reinforced  concrete 
or  creosoted  timber  in  the  embankment  well  below  formation 
k-vel,  and  connecting  both  rails  thertto  by  strong,  adjustable 
id?  running  upward  between  ties  at  an  angle  of  about  45 
l.'grees  to  the  vertical.     If  the  creeping  tendency  is  always 
a  one  direction,  one  such  rod   per  anchored   rail   would  suf- 
i-e;  but  if  it  is  in  both  directions,  two  of  them  would  be  nec- 
■^sary.     As   to   how   far  apart   the   deadmen   should   be.   that 
Aould   depend    altogether   on   the    tendency    of   the   track    to 
reep.     Two  or  three  on  each  stretch  of  moving  track  might 
list  bo  tried;  and  if  the\'  should  prove  to  be  inadequate,  more 
ould  be  added  at  any  time.     It  is  submitted  that  this  niotho<l 


Improvements  in  the  Eymon  Con- 
tinuous Rail  Crossing 

The  above  named  typo  ui  cimiiuuoiis  rail  crossing,  invented 
in  1908,  and  since  then  tried  out  in  service  at  a  number  of 
crossings,  has  recently  been  considerably  moditled  in  its  de- 
sign, especially  with  reference  to  meeting  the  modern  re- 
quirements of  signals  and  interlocking. 

These  modltlcations  have  since  been  carried  out  with  the 
result  that  certain  advantages  have  been  secured  which  con- 
stitute definite  improvements  over  the  original  designs.  The 
blocks  have  been  made  larger  so  that  they  now  have  a  length 
of  2s  in.  on  the  runnins'  rail  edgi-.  'I'hey  are  made  of  solid 
manganese  steel  castings  of  special  composition  and  are  In- 
corporated in  manganese  steel  crossings  construction,  not  un- 
like  that   now   standardized   for  the   r-'giilar  open    flangeway 
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General     Plan    of    an     Eymon     Crossing     as    Arranged     for    Control 
From    Interlocking    Tower. 

of  preventing  creeping  ought  to  be  much  less  expensive  than 
making  the  track  truly  first  class.  The  details  of  the  sug- 
gested anchorage  cannot  well  be  evolved  before  the  maximum 
I  ail  thrust  from  creeping  is  determined. 

Instead  of  the  suggested  deadman.  there  could  be  substi- 
tuted a  pair  of  fairly  long  12  by  12-in.  creosoted  piles,  driven 
just  outside  the  rails,  with  their  tops  at  the  elevation  of  the 
base  of  the  rail,  and  two  8  by  12  or  10  by  12-in.  ties  laid  flat, 
spiked  or  bolted  tight  against  them,  with  several  pairs  of 
short  blocks  or  spacers  between  adjacent  ties  directly  under 
the  rails  on  each  side  of  the  pair  of  piles.  Then,  if  a  type  of 
anti-creeper  were  evolved,  which  would  grip  the  rail  so  effec- 
tively that  it  could  not  slip  through,  and  if  several  of  these 
anti-creepers  were  used  for  each  rail  and  were  attached  to  the 
ties,  a  combination  would  be  effected  that  would  absolutely 
prevent  all  creeping,  unless  the  thrust  were  great  enough 
either  to  snap  off  the  piles  or  to  tip  them  out  of  plumb  by 
compressing  the  earth  and  moving  the  ballast  near  their  tops. 
It  Is,  of  course,  possible  that  the  thrust  would  be  great  enough 
to  effect  one  of  these  results;  but.  if  so.  the  remedy  evidently 
would  be  to  put  in  more  pairs  of  piles  with  their  adjacent 
-hort  spacer  blocks. 

7.  In  res^pect  to  the  prevention  of  rail  creeping  on  impor- 
tant bridges,  the  writer's  practice  is  to  fasten  the  rails  firmly 
to  the  deck  at  the  middle  of  each  span  and  let  them  slide  on 
tie-plates  out  to  the  ends  thereof,  where  a  break  In  the  track 
over  each  pier  is  provided. 


Am.  Soc.  C.  E.  Not  to  Join  Federated  Engineering  Societies. 

The  members  of  the  American  Sik  icty  of  Civil  Kngincers 
in  a  letter  ballot  canvassed  Nov.  8,  voted  that  the  society 
should  not  become  a  member  in  the  Federated  American 
Engineering  Societies.  In  all  .5.fi08  votes  were  cast,  of  which 
3.278  were  against  joining.  Affirmative  majorities  were  re- 
turned  from   only  four  districts. 


Large    Scale    View    of    Movable    Block. 

crossings.  Another  improvement  has  been  to  place  all  the 
operating  rods  entirely  outside  of  the  diamond  of  the  cross- 
ing, so  that  there  are  no  parts  to  be  caught  by  dragging  brake 
rigging,  etc.  Small  aperatures  have  also  been  introduced  In 
the  flangeways  of  the  crossing  so  that  any  snow,  dirt,  etc.,  is 
readily  cleared  out  of  the  flangeway  each  time  that  the  mov- 
anle  blocks  are  shifted. 

Another  important  feature  in  the  iiiodilicatlon  has  been  to 
place  the  connections  to  the  operating  rods  on  the  under  side 
so  that  the  body  of  the  block  is  solid  and  free  from  any  ob- 
structions or  openings  other  than  two  holes  for  the  bolts  by 
which  the  bar  socket  is  attached  to  the  block.  With  these 
bolts  removed,  the  movable  block  may  be  lifted  clear  tor  In- 
spection or  replacement  without  disturbing  any  other  part  of 
the  structure.  The  bolts  used  for  this  purpose  are  ordinary 
Iraik  bolts. 

Perhaps  one  of  the  most  Important  gains  resulting  from  the 
redesign  comes  from  the  facility  afforded  for  making  signal 
connections.  Suitable  lugs  have  been  provided  on  the  back 
of  the  movable  block  for  a  connection  to  a  bell  crank  con- 
nected In  turn  either  with  mechanical  bolt  locking  or  suitable 
electric  locking,  as  required  by  accepted  standards  of  signal- 
ing. In  addition,  the  arrangement  for  a  plunger  lock  has 
been  modified  so  that  only  one  plunger  is  required,  instead  of 
two  as  In  the  old  design,  and  this  plunger  has  an  eight-Inch 
throw  corresponding  to  standard  practice  for  facing  point 
switches,  movable  frogs  and  slip  switches,  etc. 

The  illustrations  shown  herewith  are  reproduced  from  the 
Railway  Maintenance  Engineer,  from  which  the  above  notes 
are  also  taken. 


ri 


Toledo,  O.,  Votes  for  Service  at  Cost  Street  Car  Plan.  —At 
the  Nov.  2  election  the  service  at  cost  franchise  for  the  To- 
ledo Railway  &  Light  Co.  was  carried  by  a  vote  of  45.574  for 
the  franchise  and  17,975  against. 
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Methods  of  Preventing  Stuck 
DriUs 

One  of  the  principal  troublo.s  that  cau.^i    .i.i  diillins  is 

stuck  steel.  Drill  steel  becomes  stuck  tor  the  following  rea- 
sons: Improper  alignment  of  drill  steel  and  hole.  Incorrect 
type  of  bit.  Incorrectly  formed  bits.  Feeding  too  much  or 
too  little  water.  Weak  drill  rotative  power.  Worn  or  broken 
shanks.  Worn  or  broken  drill  parts.  Drilling  into  a  seam  or 
in  fltcherj-  ground.  Pebbles  falling  behind  bit  or  mud  collar 
forming  behind  bit. 

The  methods  that  may  be  used  to  eliminate  these  troubles 
are  described  as  follows  by  Mr,  D.  E.  Dunn  in  a  recent  issue 
of  the  Engineering  and  .Mining  .lournal: 

.V  common  cause  of  stuck  steel  is  the  improper  alignment  of 
thf  drill  steel  with  the  hole.  When  this  occurs  the  drill  steel 
will  bear  on  at  least  two  points  in  the  drill  hole,  there  is  a 
tendency  for  the  steel  to  bend,  increasing  with  the  divergence 
from  true  alignment,  and  a  severe  grinding  on  the  reaming 
surfaces  of  the  bit.  All  of  this  will  cause  difficult  rotation 
and  will,  in  many  cases,  stop  rotation  entirely. 

This  condition  is  due  to  poor  operating.  The  steel  must  be 
brought  nearly  into  line  to  have  it  enter  the  hole.  The  ex- 
perienced drill  runner  can  line  up  the  drill  laterally  "with 
his  eye."  He  will  do  this  after  entering  the  steel  and  crank- 
ing it  nearly  to  the  cutting  face,  and  tighten  his  "tee-bolt 
nut."  He  will  then  open  the  throttle  (inlet)  valve  a  little,  and 
let  the  drill  find  its  own  vertical  line,  helping  it  a  little  by 
raising  up  on  the  crank  end,  and  finally  Mghtening  the  clamp 
bolt  nut.  If  the  hole  is  ven,-  much  out  of  line  time  can  often 
be  saved  by  abandoning  it  entirely  and  starting  a  new  one. 
Selection  of  Proper  Type  of  Drill. — The  choice  of  the 
proper  type  of  bit  is  important  in  helping  to  eliminate  stuck 
steel.  For  example,  a  narrow  rapid-cutting  chisel  bit  would 
bury  itself  in  some  soft  limestones.  Six-point  bits  are  usually 
in  disfavor  because  of  their  slow  drilling  and  small  clearance 
space  for  the  cuttin.Ks. 

The  cutting  edge  has  the  greatest  diameter  on  a  single 
taper  bit.  This  cutting  edge  wears  rapidly,  and  soon  the 
diameter  is  less  than  at  another  point  farther  back  on  the 
bit.  Then  the  hole  cut  by  the  cutting  edge  is  too  small  to 
admit  the  rest  of  the  bit  and  a  reaming  action  takes  place 
which  will  soon  stall  the  rotation  and  stick  the  steel.  To 
overcome  this  many  and  varied  designs  of  bits  have  been 
made,  some  of  which  were  extremely  complicated,  and  if 
they  had  any  advantage  underground,  the  time  taken  by 
the  blacksmith  to  make  them  and  resharpen  them  more  than 
outweighed   this  advantage. 

The  bit  that  has  been  found  most  successful  for  rapid 
cutting,  long-wearing  gage,  and  ease  of  making  and  re- 
.'^harpening  is  the!  14  and  1.5'  double-taper  cross  or  four 
point.  This  double-taper  bit  when  properly  made  has  a 
reaming  surface  whose  diameter  is  the  same  as  the  diameter 
of  the  cutting  edge  and  which  backs  up  the  latter  with  a 
good  stock  of  metal,  increasing  the  lite  of  the  gage.  It  also 
acts  as  a  guiding  surface,  preventing  the  steel  from  running 
off  into  seams  or  Assures.  The  use  of  this  type  will,  in  the 
majority  of  cases,  remedy  any  trouble  caused  by  wear  of 
gage. 

Methods  of  Making  and  Sharpening  Drill  Steel. —  It  has 
already  been  said  that  lb<'  bit  should  be  properly  made. 
That  leads  to  consideration  of  the  methods  of  making  and 
sharpening  drill  steel  and  their  bearing  upon  stuck  steel. 
Primarily,  there  are  two  methods  of  sharpening  drill  steel, 
by  hand  and  by  machine.  The  latter  method  is  by  tar  the 
more  rapid,  accurate,  and  satisfactory,  and  should  be  used 
wherever  three  or  more  drills  are  in  operation.  However, 
even  machine-made  bits  are  sometimes  faulty.  This  is  usually 
due  to  careless  blacksmithlng,  because  the  machines  are 
extremely  simple  and  rugged  and,  should  they  get  out  of  ad- 
justment. It  is  a  relatively  easy  matter  to  put  them  into 
proper  condition  again. 

The  manufacturers  of  drill-steel  sharpeners  are  continually 
making  the  machines  more  nearly  fool-proof.  One  of  the 
latest  improvements  for  assuring  better  bits  is  the  use  of 
double-bored  gaging  blocks  with  an  adjustable  latch  guide. 
The  wide  range  of  these  blocks  permits  the  operator  to  gage 
accurately  an  entire  normal  run  of  steel  on  the  one  set  of 
blocks,  and  these  adjustments  for  the  various  gages  require 
only  the  pressure  of  a  finger  on  the  adjustable  latch  guide. 
Some  Causes  of  Stuck  Drills  and  the  Remedies. — An  in- 
teresting but  less  common  cause  of  stuck  steel  is  the  feeding 


of  too  much  or  too  little  water  through  the  hollow  drill 
steel.  When  too  little  water  is  fed  a  mud  collar  frequently 
forms  behind  the  drill  steel,  which  makes  it  ditbcult  to  ex 
tract  the  latter.  Sometimes  when  drilling  into  rock  bear 
ing  metallic  ore,  and  too  much  water  is  fed,  a  mineral  sep 
aration  takes  place.  The  gangiie  is  sludged  oft,  and  the 
drill  pounds  ilway  ineffectively  on  the  metallic  residue, 
finally  becoming  stuck.  Sometimes  dry  drills  are  run  in 
an  abrasive  ground.  The  steel  soon  heats  up,  and  the  tem- 
per is  rapidly  burned  out  of  the  bit.  This  condition  may 
be  remedied  by  using  a  water  feed  or  a  wet  drill. 

Sometimes  the  shank  portion  of  hexagon  steel  becomes 
so  worn  that  it  permits  the  steel  to  slip  in  the  rotative  sleeve, 
or  the  lug  on  round  steel  becomes  worn  or  broken  off,  with 
the  -same  result.  The  drill  steel  will  then  be  hammered  into 
the  ground  without  rotating  and  will  soon  become  stuck.  The 
only  remedy  tor  this  is  to  keep  the  shanks  in  proper  condi- 
tion. The  same  results  are  obtained  when  use  is  made  of 
.worn  or  broken  drill  parts,  principally  worn  pawls,  chuck 
and  bushings,  and  broken  pawl  springs  and  rifle  bars.  The 
only  remedy  for  this  fault  is  to  replace  the  worn  or  broken 
parts. 

The  rotation  of  some  drills  may  be  too  weak  for  the  rock 
conditions.  This,  however,  is  exceptional,  because  rock 
drill  manufacturers  have  strengthened  the  rotative  power 
of  the  drills  up  to  a  practical  limit.  Frequently,  drill  trouble 
is  attributed  to  weak  rotation  when  that  is  far  from  being 
the    true   cause. 

I'nequal  cutting  may  easily  take  place  when  drilling  into 
a  seam  or  in  fitchery  ground,  and  this  throws  the  steel  out 
of  line  and  sticks  it.  Drilling  into  brecciated  ground  some- 
times causes  pebbles  or  small  bits  of  rock  to  fall  behind 
the  bit.  and  these  wedge  against  the  steel  and  the  drill  hole, 
stopping  rotation.  In  some  limestones  and  other  calcareous 
formations  the  water  mixing  with  the  cuttings  will  form  a 
mud  collar  back  of  the  bit. 

In  all  ot  these  instances  mentioned  it  becomes  a  ques- 
tion of  loosening  and  removing  the  stuck  steel.  There  is 
one  popular  method  ot  performing  this  operation  that  should 
not  bo  followed,  and  that  is  to  pound  away  on  the  drill 
steel  with  a  ItMb.  double  jack.  This  manner  of  loosening 
the  steel  is  common,  but  usually  the  only  real  results  ob- 
tained by  it  are  bent  steel,  broken  drill  parts,  strong  back, 
and  increased  \ocabulary.  Usually  the  steel  itself  stavs 
stuck. 

Method  of  Loosening  Stuck  Drills. — However,  there  is  an- 
other method  of  loosening  the  stuck  steel  that  is  practiced 
effectively  in  many  camps.  Here  is  how  it  is  worked  by 
Bert  Chadwick,  mine  foreman  of  the  Black  Hawk  Lead  & 
Zinc  Co.  at  Picher,  Okla. 

Upon  employing  a  new  man  he  shows  him  his  working 
place,  tells  him  what  he  wants  done,  and  then  retires  to 
the  background  to  wait  tor  the  new  man  to  get  into  trouble. 
This  the  new  man  usually  does,  as  the  rocks  are  very  op- 
pressive and  small  pebbles  continually  tall  behind  the  drill 
bits.  Usually  in  a  short  time  the  steel  will  get  stuck  in 
the  hole,  the  drill  man  begins  to  sweat,  pounds  the  steel 
with  a  sledge,  and  gets  no  results.  About  this  time  Chad- 
wick steps  up,  saying,  "Let  me  try  it."  He  takes  the  oil 
can,  fills  the  back  and  front  cylinder  oil  pockets  with  oil. 
opens  the  throttle,  and  99  per  cent  of  the  time  the  steel 
backs  out  of  the  hole  without  any  further  trouble.  The  blow 
ijlightly  loosens  the  drill  steel  and  the  properly  lubricated 
lotative  parts  take  care  ot  the  rest. 

Lubrication  of  Drills.  -Rock-drill  lubrication  is  not  given 
sufficient  thought,  yet  it  is  one  ot  the  most  important  items 
in  drill  operation.  Representatives  of  the  large  oil  com- 
panies and  of  the  large  rock-drill  manufacturers  are  waging 
a  continual  campaign  of  education  along  these  lines.  Their 
greatest  toes  are  ignorance,  thoughtlessness,  and  negligence. 
However,  the  increased  ease  of  operation  and  the  greater 
speed  of  drilling  ot  properly  lubricated  drills  should  con- 
vince the  operator  that  this  matter  ought  to  be  jiroperly  con- 
sidered. The  increased  footage  and  the  decreased  cost  for 
drill   repair   parts   should    convince   the   mine   manager. 

There  are  proper  and  improper  lubricants  for  rock  drills 
as  for  any  other  machinery.  With  every  drill  shipped  is 
sent  an  "oil  tag,"  which  designates  the  best  lubricants  for 
that  drill.  These  tags  embody  Information  that  has  meant 
exhaustive  and  costly  testing  on  the  part  of  the  drill  manu- 
facturers. The  information  is  valuable,  and  should  be  rec- 
ognized  as   such.     However,   sad   to   say.   a   great  number  of 
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..|)Hrators  still  think  that  axle  Rreasp  is  good  enough,  others 
liink  cylinder  oil  will  Uo.  and  others  don't  think,  llepresentu 
lives  of  either  oil  companies  or  the  rock-drill  numufacturers 
iire  always  pleased  to  consult  with  tht^  representatives  ot 
I  he  mine  management  and  to  give  them  the  benefit  of  ex- 
pert  knowledge  and  lona  and  varied  experience. 


Creosoted    Timber    Bulkhead    for 

Embankment  Protection  on 

L.  &  N.  R.  R. 

.\  MOmewhat  novel  type  of  bulkhead  constructed  entirel> 
of  creosoted  timber  and  designed  to  secure  the  maximum 
..rvice  from  the  treated  material  has  been  constructed  by 
the  Louisville  &  Nashville  It.  R.  for  the  protection  of  em- 
bankments on  its  line  across  arms  of  the  tlulf  of  Mexico 
between  Mobile  and  New  Orleans.  The  earlier  sheet  pile 
bulkheads  had  proved  rather  Inadequate  for  this  purpos'>. 
but  the  new  type,  which  has  been  applied  to  a  large  part 
of  the  exposed  embankments  in  the  last  few  years,  has  given 
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0<r-.jils  of   Bulkhead    Used    by    Louisville    &.    Nashville    R.    R.   on    Its 
Line    Across    Arms   of   Gulf   of    Mexico. 

excellent  results.  The  new  design  is  described  in  the  Jul..' 
Railway  Maintenance  Engineer  to  which  we  are  indebte'i 
for  the  matter  following: 

The  bulkhead  consists  of  A-frame,  two-pile  bents  spaced 
I"''  ft.  center  to  center,  connected  on  the  outer  side  by  two 
lines  of  10-in.  by  10-ln.  stringers  to  which  two-ply.  :?-in.  ver- 
tical sheet  piling  Is  secured.  The  piles  of  the  bents  are  30 
fi  long  and  are  framed  at  the  top  to  provide  a  good  bear- 
ing and  give  a  horizontal  top  to  the  bents.-  A  2-in.  diameter 
key  <*  in.  long  is  inserted  in  a  horizontal  groove  in  the  ad- 
jacent planes  of  the  two  piles  to  resist  vertical  displacement 
of  the  piles  relative  to  each  other. 

The  stringers  are  made  12  ft.  long  to  afford  lapped  joints 
on  the  piles,  to  which  they  are  attached  by  1-in.  bolts.  Th'» 
sheri  piling  consists  of  S-in,  by  10-in.  planks  20  ft.  lona. 
driven  with  the  stringers  as  a  guide,  and  the  vertical  joints 
of  the  two  layers  of  sheet  piling  are  offset.  This  sheeting  is 
held  in  place  against  the  stringers  by  4-in.  by  Sin.  wales  12 
ft  long,  laid  horizontally  on  the  outside  of  the  piling  di- 
rectly over  the  stringers,  to  which  they  are  bolted  through 
the  piles  by  'K-ln.  bolts  at  ."-ft.  intervals.  As  a  means  of 
reducing  the  action  of  salt  water  to  a  minimum,  all  the  boat 
jpikes  and   bolts  are  of  ingot  iron. 

Special  precautions  were  taken  to  protect  the  top  of  the 
piles  and  sheet  piling  from  sun  cracks  and  the  entrance  r.f 
moisture.  The  top  of  each  bent  of  round  piles  was  mopped 
with  hot  creosote  oil  and  coated  with  hot  pitch,  then  cov- 
ered with  a  niece  of  galvanized  iron  29.  in.  wide  by  3  ft.  ) 
in  lone,  which  was  bent  down  around  the  sides  of  the  pile  . 
and  h'ld  in  place  by  galvanized  iron  nails.  The  tops  of  the 
sheet  piling  are  similarly  protected  with  a  2-in.  by  6-ln.  tim- 
ber strip  laid  directly  on  the  top  of  the  sheet  piling. 

The  piling  in  the  bents  was  driven  bv  r'eans  of  a  pen- 
riiiUim  lead  pile  driver  supported  on  a  nVtfirm  carried 
partly  on  the  new  bulkhead  and  partly  on  the  embankment. 
while  the  sheet  piling  was  driven  by  a  smpll  drop  hammer 
with  special  leads  set  to  a  fixed  batter  of  3  in  12  inclined 
towards  embankment.  The  finished  structure  presents  a 
neat  and  substantial  appearance.  This  for"i  of  construc- 
tion was  designed  and  constructed  under  the  direction  of 
W.  H.  Courteni'v.  Chief  Engineer.  Louisville  &  Nashville. 
Louisville.  Ky. 


Training  the  Staff  of  an   Electric 
Railway 

Some  general  principles  in  \if  followed  in  dividing  and 
deputizing  executive  duties,  and  tin-  application  of  these  prin- 
ciples on  the  Public  Serviie  Iluihvay  ("o.  at  Camden.  N.  J., 
Were  given  in  a  paper  by  .Mr.  Martin  Schreiber,  Chief  Engi- 
neer of  the  company,  read  at  the  annuitl  convention  of  the 
.-\iiifrican  Eleilric  Railway  Association  at  Atlantic  City  last 
month.  The  following  abstract  is  taken  from  the  Electric 
Railway  Journal.  We  commend  it  to  our  readers  for  its 
sound  common  sense  and  human  interest: 

The  Value  of  Co-operation.  -Before  taking  up  the  main  line 
lit  tlioii^hl  which  1  wish  to  lay  before  the  delegates  to  the  At- 
lantic City  convention  of  the  American  Electric  Railway  As- 
sociation. I  wish  to  tell  a  story  which  Illustrates  the  princi- 
ples to  be  stated  afterward.  I  live  in  East  Oranye,  N.  .1..  and 
to  the  right  and  left  of  me  live  neighbors  each  blessed,  among 
other  gooil  fortunes,  with  a  line  son  of  athletic  tendencies. 
.My  right-hand  neighbor  wished  to  break  his  son  of  over-devo- 
tion to  athletics  and  began  by  assigning  for  a  certain  Satur- 
day the  task  of  cutting  the  grass  on  the  lawn.  The  purpose 
of  this  was  to  keep  him  off  the  baseball  field  on  that  day. 
The  boy  went  to  the  Held  and  explained  the  circumstances  to 
his  comrades,  telling  them  not  to  wait  for  him  after  a  certain 
hour.  The  task  had  been  so  planned  by  the  father  that  it  was 
cut  of  the  question  for  the  boy  to  play,  and  he  lost  his  game. 
Incidentally  the  team  failed  to  win  the  game. 

My  left-hand  neighbor  tried  somewhat  the  same  tactics  but 
with  a  dilTerent  result.  His  son  had  the  job  of  cleaning  up 
il'e  leaves,  but  instead  of  spending  the  time  raking  he  brought 
lii.s  football  team  over  to  the  yard  and  hurried  the  job  through 
before  the  game  was  called.  He  explained  to  his  father  after- 
ward that  even  if  this  had  not  been  possible  he  had  arranged 
for  a  substitute. 

I  tell  this  story  because  it  seems  to  me  that  the  second  boy 
showed  attributes  which  are  necessary  in  any  individual  who 
is  to  carry  executive  responsibility.  He  did  the  task  assigned 
to  him.  but  he  secured  the  co-operation  of  others  and  they 
weie  glad  to  co-operate  with  him  because  it  was  to  their  in- 
terest to  do  so.  Take  another  illustration,  from  the  experi- 
ence of  E.  H.  Harriman.  When  he  reorganized  the  Southern 
I'acific  it  was  his  ambition  to  build  up  the  greatest  of  trans- 
portation systems.  For  this  puri)ose  he  sought  out  men  who 
had  the  power  of  reflection,  of  initiative  and  of  growth.  He 
had  difliculty  in  locating  such  a  personnel,  but  afterward  said 
that  he  could  find  in  the  subsidiary  offlces  of  the  various  com- 
panies that  had  been  consolidated  many  men  who  were 
liuman  machines  but  few  that  were  any  more.  The  story  is 
told  of  him  that,  when  seeking  out  people  for  his  organiza- 
tion, he  would  go  through  the  various  olflces  and  when  he 
found  a  man  surrounded  with  books  and  paper,  too  busy  to 
notice  what  was  going  on,  he  would  not  stop,  but  when  he 
found  a  man  in  a  reasonably  well-conducted  office,  apparently 
in  thought,  perhaps  with  his  feet  on  the  table,  he  was  sure  to 
give   that    man    most    serious   consideration 

Industry  Has  Not  Developed  Ideal  Supervising  Employe. — 
Why  is  it  difficult  to  find  the  ideal  supervising  employe?  Sim- 
ply because  industry  has  not  developed  him.  We  liave  spent 
millions  of  dollars  and  much  time  in  developing  specifica- 
tions for  material,  but  little  money  or  time  in  developing  men. 
Lord  Ashfield.  or  Albert  Stanley  as  we  knew  him  here,  is  con- 
sidered one  of  the  biggest  transportation  men  of  our  time.  At 
fifteen  he  was  working  as  a  switch-hoy  in  the  streets  of  De- 
troit; at  twenty-five  he  was  superintendent  of  the  Detroit 
United  Railway:  at  twenty-nine  he  was  general  superintend- 
ent of  the  Public  Service  Railway:  at  thirty-three  he  was 
manager  and  director  of  the  London  Underground  I>ines.  To- 
day. Mr.  Stanley,  narely  forty-six  years  of  age.  is  not  only 
I'hairman  of  the  board  and  managing  director  of  the  under- 
ground lines  of  London,  hut  is  a  member  of  the  British  Housfe 
of  Lords.  In  a  recent  interview  published  in  System,  he  says 
that  "the  secret  of  how  to  find  big  men.  who  I  am  sure  are 
growinu  up  to  fill  the  big  new  jobs  of  the  new  century,  is  oppor- 
tunity, opportunity,  and  again  opportunity:  opportunity  must  be 
thrown  at  them — opportunity  to  educate  and  train  themseb'es." 
From  my  observation,  there  are  many  officials  in  industry,  in- 
cluding those  in  the  electric  railway  business,  who  are  engaged 
in  suppressing  the  powers  of  reflection,  or  initiative  and  of 
growth  in  employes.  Moreover,  many  officials  think  that  be- 
fore a  man  can  become  an  executive,  with  responsibilities  in- 
volving several  departments.  It  is  necessary  for  him  to  have 
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a  long  specialized  training  in  each  department.  By  applying 
ordinary  arithmetic  it  can  be  seen  that  following  this  pro- 
cedure a  man  would  have  to  be  as  old  as  Methuselah  before 
he  gets  the  executive  job.  By  this  time  he  is  so  wld  that  he 
has  lost  all  his  enthusiasm. 

The  truth  is  that  when  a  man  has  shown  ability  to  excel  in 
handling  one  department  of  the  electric  railway  this  is  a  good 
sign  that  he  could  ie  an  executive  for  several  departments. 
At  least  he  should  be  In  line  for  such  opportunity.  It  is  not 
necessar>-  to  maintain  a  man  in  an  executive  position  because 
he  has  been  tried  out  in  it,  but  if  a  company  never  tries  a 
man  out  it  will  never  have  available  competent  men  to  fill  the 
bigger  jobs.  Some  of  us  seem  to  forget  that  we  who  have 
been  placed  in  executive  positions  had,  ourselves,  to  begin 
at  one  time. 

One  of  the  bugaboos  in  connection  with  the  railway  organ- 
ization is  the  securing  of  teamwork  or  proper  co-ordination. 
There  is  much  overlap  of  departments  and  a  tendency  for  one 
department  to  shift  responsibility  on  another.  Besides,  even 
where  there  is  loyalty,  criticism  of  the  management  is  often 
heard.  One  of  the  best  ways  to  overcome  this  difficulty  is  to 
insist  that  the  department  head  take  an  active  part  in  tho 
management. 

On  the  southern  division  of  the  Public  Service  Railway,  at 
Camden.  X.  J.,  we  are  trying  out  a  new  organization  plan. 
Every  Friday  all  department  heads  gather  to  lay  out  the  oper- 
ating policies  and  work  of  the  railway  tor  the  ensuing  week. 
They  discuss  all  questions  man-fashion.  When  anything  is 
decided,  every  member  of  this  "Service  Committee,"  as  it  is 
called,  is  back  of  the  decision  and  he  is  responsible  for  the 
outcome.  The  department  heads  not  only  carry  out  instruc- 
tions given  them,  but  they  help  to  make  the  orders.  This  de- 
velops the  traits  that  Mr.  Harriman  was  looking  for  to  run  his 
great  transportation  system. 

Responsibility  of  Department  Heads. — We  also  insist  that 
every  department  head  be  a  "real  boss"  as  far  as  his  depart- 
ment is  concerned,  and  he  is  strictly  responsible  for  the  work 
coming  under  his  jurisdiction.  At  the  same  time  he  thor- 
oughly understands  that  as  a  whole  the  railway  is  more  im- 
portant than  any  one  department.  Besides,  he  is  expected 
to  break  in  a  man  under  him  to  assume  his  position  in  case 
of  necessity.  His  cardinal  duties  are  to  do  his  job  as  well  as 
he  can,  to  train  a  subordinate  to  fill  his  position  and  to  study 
for  advancement.  For  example,  it  is  up  to  the  manager  to 
"groom"  department  heads  for  the  position  of  manager;  to 
the  superintendent  of  equipment  to  train  an  assistant  for  his 
job,  and  so  on  down  the  line.  The  ultimate  goal  of  this  com- 
mittee is  to  produce  the  best  service  we  can  and  to  sell  it  to 
the  public.  We  want  the  public  to  be  a  willing  and  pleased 
purchaser.  We  hope  to  have  our  business  relations  with  our 
patrons  exactly  on  the  same  basis  as  those  of  the  high  class 
department  stores  with  their  patrons.  In  the  last  analysis 
the  public  must  be  the  final  judge  of  what  constitutes  a  satis- 
factory service. 

Passing  Service  Down  the  Line. — Now  the  service  commit- 
tee idea  is  not  going  to  stop  at  department  heads.  Each  de- 
partment head  is  going  to  inject  It  into  his  own  department. 
We  believe  that  this  system  will  produce  a  different  grade 
of  employe  from  that  which  we  have  at  present  and  put  a  per- 
sonal touch  into  transportation  business  that  cannot  be  had 
in  any  other  way.  For  instance,  the  operating  department 
will  be  run  largely  by  consultations  of  the  superintendent  of 
transportation,  the  assistant  superintendents,  the  road  of- 
ficers, the  inspectors,  the  carhouse  men  and  so  on.  Their 
meetings  will  be  so  arranged  that  the  ordinary  routine  of 
business  will  not  be  Interfered  with  and  all  the  men  that 
have  any  supervising  work,  that  is  those  who  have  charge  of 
other  men,  w^ill  have  an  opportunity  to  take  part  in  these  con- 
sultations at  least  once  a  month.  We  expect  to  go  further. 
One  o'  the  inspectors  on  each  line  will  be  responsible  for 
that  line  and  he  will  know  its  daily  receipts  and  costs.  Few- 
facts  will  be  ■withheld  from  him  and  his  business  will  be  to 
make  suggestions  for  Improving  the  service  and  pleasing  the 
public  as  well  as  to  his  daily  routine  work.  We  shall  ex- 
pect this  Inspector  or  road  officer  to  consult  with  other  in- 
apector.s,  it  there  are  any  others  on  the  line,  and  also  to  dis 
cuss  the  run  receipts  and  costs  with  the  particular  crews  in- 
volved, seeking  from  them  new  ideas  for  bettering  the  service 
and  pleasing  the  patrons.  In  doing  this  we  shall  be  develop- 
ing those  important  qualities  that  every  employe  possesses  to 


greater  or  less  degree  and  that  will  keep  the  enthusiasm  ot 
the  organization  keyed  up  to  the  highest  pitch.  Besides  we 
are  selling  our  service  first  to  the  employes  before  we  sell  it 
to  the  public. 

The  "Rank  and  File"  of  the  Organization.— The  attitude  of 
the  coiiiiiany  and  its  supervisory  officials  toward  the  rank  and 
file  is  one  of  the  most  important  problems  with  which  we 
have  had  to  deal.  This  body  of  men  today  is  not  what  it  was 
even  five  years  ago.  The  requirements  of  the  men  are  be- 
coming more  and  more  complex.  The  other  day  1  saw  a 
poster  of  the  United  States  Army  recruiting  service.  The 
poster  said:  "Get  a  free  education;  select  any  one  of  six 
countries;  select  any  one  of  fourteen  branches."  Many  be- 
lieve that  all  the  men  want  is  more  money;  this  may  appear 
so  on  the  surface^  but  1  do  not  believe  it.  Of  course,  we 
should  pay  a  living  and  a  reasonable  wage,  based  on  what  is 
being  paid  in  like  industries  elsewhere,  but  modified  to  suit 
local  conditions.  Our  greatest  difficulty  lies  in  the  fact  that 
many  officials  entrusted  with  the  charge  of  men  are  unfitted 
for  the  job. 

1  believe  that  proper  negotiations  with  men  must  in  the 
final  analysis  be  based  on  one  and  only  one  rule,  the  Golden 
Rule  or  tho  fair  deal.  To  the  employer  I  would  say  that  you 
will  seldom  if  ever  make  a  mistake  in  handling  a  man  if  you 
will  make  an  earnest  and  conscientious  effort  to  find  out  all 
the  particulars  in  his  case  and  then  put  yourself  in  his  place 
before  you  make  a  decision.  If  you  find  a  dissatisfied  man  in 
your  organization,  do  not  turn  your  back  on  him.  Call  him 
in  and  endeavor  to  find  out  the  trouble.  Probably  a  personal 
matter  has  discoura.ged  the  man;  in  that  case  try  to  make 
a  constructive  suggestion.  The  employe  may  be  dissatisfied 
with  his  jol).  Then  it  is  your  duty  to  try  and  get  him  other 
work,  maybe  in  another  department.  If  he  is  dissatisfied 
with  his  pay  try  to  get  him  more  money.  This  does  not  nec- 
essarily mean  an  increase  in  the  rate  but  it  may  be  possible 
to  place  him  in  different  work  where  he  will  receive  more 
remuneration.  It  may  be  necessary  to  suggest  that  he  do 
some  overtime  work,  or  work  on  the  outside,  or  again  you 
may  have  to  send  him  to  one  of  your  friends.  Do  not  be 
afraid  to  make  it  a  practice  to  say  to  every  man  leaving  the 
service  of  the  company  who  has  not  been  dishonorably  dis- 
charged, "If  you  ever  want  to  come  back,  we  will  be  glad  to 
do  everything  we  can  to  place  you,"  for  remember  that  man, 
even  if  he  is  not  an  employe  of  the  company,  may  still  be  a 
patron  of  its  lines. 

An  Officer  of  Personnel. —  In  connection  with  the  Camden 
organization,  we  jiropose  to  have  one  man  in  our  organization 
who  will  he  in  charge  of  employment.  He  will  hire  every 
man  who  will  be  required  to  run  the  railway,  in  no  matter 
what  department.  Before  the  employe  is  passed  along  for 
instruction  or  investigation,  this  superintendent  of  employ- 
ment  will  interview  him. 

Many  employes  are  ruined  wlien  first  they  apply  tor  work. 
The  first  impression  that  the  new  man  gets  of  the  company  is 
of  great  importance.  The  very  fact  that  he  is  looking  for  a 
job  indicates  that  he  is  not  in  the  best  kind  of  circumstances, 
hence  a  sympathetic  attitude  on  the  part  of  the  company  offi- 
cials at  that  time  may  reach  him  and  may  win  his  favor  and 
loyalty  forever.  On  the  other  hand,  a  too  critical  attitude  on 
the  part  of  the  company's  representative,  which.  I  fear,  is  not 
unusual,  may  cut  him  deeply.  He  accepts  employment  be- 
ci  use  of  necessity  for  work. 

It  will'  be  the  business  of  our  superintendent  of  employ- 
ment not  only  to  hire,  train  and  follow  the  employe  from  the 
production  standpoint,  but  it  will  also  bo  his  duty  to  keep  in 
touch  with  him  from  a  personal  standpoint  through  his  career 
with  the  company. 


Blasting  Pole  Holes  in  Frozen  Ground.  During  the  past 
five  or  six  years  a  good  deal  of  dynamite  has  been  used  for 
digging  post  and  pole  holes  in  frozen  ground.  Many  contrac- 
tors, construction  foremen  and  others  who  have  tried  it  con- 
demn the  practice  because,  they  say,  it  makes  too  large  a 
hole;  that  is,  too  wide  at  the  top  and  that  it  has  a  tendency 
to  loosen  the  soil  too  much  around  the  sides  of  the  hole. 
Inquiry  will  usually  show  that  the  bore  holes  have  been 
tamped.  That  is  what  causes  the  trouble.  To  blast  a  rela- 
tively straight  up  and  down,  narrow  hole  and  avoid  wide- 
spread loosening  of  the  sides,  the  charges  should  not  be 
tamped  In  the  bore  holes,  or  If  tamped  at  all,  it  should  be 
very  lightly. 
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Method  of  Testing  Bearing  Capacity 
of  Rock  at  Dam  Site* 

liy   H.  J,  tiAll/r, 
HnsinitT.    L".    S.    RfoUiniuUuM    S,  r\  ire 

The  site  for  the  Iron  Canyon  dam  on  the  Sacrunieiilu 
River,  California,  is  located  in  a  region  where  the  rock  for 
matioDS  are  all  of  volcanic  origin.  These  include  tufts, 
breccias,  agglomerates,  and  basalts.  Of  thfse  classes  the 
one  nios:  suitable  for  foundations  for  a  dam  Is  the  agglom 
erate,  and  the  location  of  the  dam  site  was  governed  mainly 
by  the  consideration  of  finding  a  place  in  the  canyon  where 
this  formation  is  of  sufficient  thickness  under  the  river  to 
provide  a  safe  foundation.  At  the  site  selected  the  agglom 
erate  lle.<!  in  a  nearly  horizontal  sheet  or  bed  about  140  ft. 
thick,  of  which  about  110  ft.  is  beneath  the  river  bed. 

This  rock  is  composed  of  volcanic  sands,  ash,  and  large 
and  small  fragments  of  lava,  mixed  and  cemented  to  form 
n  sort  of  natural  concrete  of  varying   hardness.     In  drilling 
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Plan    and    Elevation    of   Testing    Apparatus. 

this  matorial  wiih  a  core  drill  few  samples  were  obtained 
except  from  the  lava  blocks,  the  body  of  the  mass  being 
generally  too  soft  to  produce  solid  cores.  There  is  no  strati- 
fication or  regularity  in  the  formation,  the  softer  parts  oc- 
urring  in  irregular  masses  or  pockets.  For  the  purpose 
f  examining  this  rock  more  closely  a  drift  or  tunnel  was 
•  xcavated  into  a  cliff  near  the  dam  site.  This  tunnel  was 
.bout  3  by  6  ft.  in  size  and  35  ft.  in  length.  It  penetrated 
both  hard  and  soft  material,  the  latter  In  places  being  soft 
enough  to  be  excavated  by  a  pick  without  blasting. 

Before  planning  a  high  masonry  dam  to  rest  upon  this 
agglomerate  rock  it  was  desirable  to  know  its  bearing  ca- 
pacity or  supnorting  power,  and  to  this  end  a  test  was  made 
in  the  tunnel  by  applying  varying  degrees  of  pressure  upon 
an  area  of  1  sc).  ft.  on  the  floor  of  the  tunnel  at  a  point  where 
the  softest  material  was  found.  The  apparatus  for  making 
the  test  consisted  of  a  simple  beam  or  lever  30  ft.  long  bear- 
ing on  the  roof  at  one  end,  with  a  weight  applied  at  the 
other.  The  short  arm  was  2  ft.  and  the  long  arm  24.4  ft. 
Concrete  blocks  12  in.  square  and  3  or  4  in.  in  depth  were 
molded  on  the  roof  and  floor  at  the  points  of  bearing.  The 
beam  was  Oregon  flr,  14  by  16  in.,  formed  by  two  pieces 
7x16  in.  bolted  together.  The  weight  used  was  a  wooden 
box  4  by  4  by  3  ft.  inside,  filled  with  sand.  Short  sections 
of  56-lb.  steel  Trail  were  used  in  combination  with  12  by  12- 
in.  pine  blocks  to  concentrate  the  pressure  at  the  proper 
points  on  the  beam.  In  the  joints  between  the  wood  and 
foncrele  blocks  at  the  roof  and  floor  steel  pointers  were 
inserted,  extending  out  about  3  in.  to  a  vertical  graduated 
scale  attached  to  a  frame  fastened  to  posts  which  were  set 
farther  back  in  the  tunnel  so  as  to  be  unaffected  by  the  ap- 
plication gf  pressure.  By  this  arrangement  a  movement  of 
the  pointers  along  the  scales  would  indicate  the  yielding  or 
compression  of  the  rock. 

As  a  check  on  the  results  levels  were  carefully  taken  on 
both  roof  and  floor  blocks  before  and  after  the  test.  Five 
readings  were  taken  on  each  block  and  referred  to  two 
bench  marks  before  the  test  and  another  set  of  readings  at 
the  same  points  were  taken  after  the  test.  These  level 
readings  showed  no  measurable  settlement  or  compression 
at  either  block.  The  indicator  at  the  floor  block,  however, 
showed  a  settlement  on  the  scale  of  'i  in.     This  result  was 


discredited  for  the  reason  ihal  tlie  iiiruiigenieiil  of  llu-  in- 
dicator was  such  that  thi'  proprcssivt-  pressure  may  have 
caused  a  slight  twist  in  the  puint.>r.  and  the  results  of  the 
level   readings   were  considered    much   more   reliable. 

Following  Is  the  record  of  ihe  pressures  and  correspond- 
ing  gage   readings: 

—  Uoof  block — ,  ,. — -Floor  block — ^ 

Pii.''.'suii-,  OaUKf,  i'H'ssuro,  c>auga, 

l<.-<t    cuiiditioiis.  tons.         Ins.         tons.         Ins. 

At   start,    befor*-   applylim    prissui-.-       ...         15."5         ....         ;  376 

With    bt-ani    and    empty    box..  7.6         15.26  S.8         "J  S25 

WplKht     box     rmrlly     lllli-<l.    ..  20.0         15.25         2:' 0         2  312 

V.'i-I.Mht     box     (tiled :j3.3         ib.26         36.6         2.2.'i0 

^^■|Ul    .-xtm    wc-IkIi'"    added..  :ie  0         15,26        39.5         2  2.=in 

The  limit  of  pressure  for  the  apparatus  was  reached  at 
!y  5  tons.  What  additional  pressure  the  rock  would  liave 
supported   i-  not   known. 

The  level  reatlings  showed  no  actual  st-lilement  of  the 
floor  I'lock  as  «  whole,  but  indicated  a  slight  tilling  of  the 
block  which  was  accounted  for  by  the  small  movement  of 
the  beam  and  post  during  the  process  of  loading.  The  con- 
iluslon  therefore  was  thai  there  was  no  measurable  yield- 
ing at  either  the  roof  or  floor  block. 

Applying  the  result  of  the  test  to  the  design  of  the  dam 
It  is  'ecognized  that  the  conditions  are  not  quite  similar 
tor  thf  reason  that  in  the  lest  the  load  is  applied  at  the  top 
i.f  a  pyramid  of  pressure,  whereas  under  the  dam  It  is  ap- 
|)lied  at  the  top  of  a  theoretical  column  of  uniform  thick- 
ness. 

Taking  into  account  this  difference  in  conditions,  since 
ihe  material  stood  under  nearly  40  tons  per  square  foot 
without  yielding  it  is  considered  safe  to  design  the  dam 
with  pressure  on  the  foundation  not  to  exceed  10  tons  per 
square  foot.  All  pockets  of  soft  material  exposed  in  pre- 
paring the  foundations  should,  however,  be  excavated  so 
.!s  to  loavp  a  surface  of  Xhf  harder  rock. 


'From   the   Reclamation   Record. 


Home  Made  Light  Derrick  for  Raising  Poles 

\  light  derrick  by  means  of  which  three  men  can  raise 
IS  35-ft.  poles  in  half  a  day  is  employed  by  the  Molalla  Elec- 
tric Co.,  Canby,  Ore.  The  device  is  described  by  Mr.  E. 
t!.  Robinson  in  a  recent  issue  of  the  Electrical  World,  from 
which  this  note  is  taken. 

The  principal  details  of  construction  are  two  I'-in.  x 
'1  in.  arms  IS  ft.  long,  forming  the  frame  of  the  machine. 
This   is    braced    with    No.    i    iron   wire,    which   is   tightened   by 

eye-bolts     as      illus- 
trated in  the  sketch. 
From  the  upper  end 
of  the  derrick  is  sus- 
pended      a       single- 
sheave     block     over 
which    passes    a    %■ 
in.   flexible   steel   ca- 
ble used  as  a  hoist- 
ing line.    This  cable 
is  wound   on   a   6-ln. 
drum    mounted   near 
the  lower  end  of  the 
derrick,      which      is 
turned     by     hand 
through     a     four-to- 
one      reduction      ob- 
tained by  heavy  mo- 
lor-cycle      sprockets 
and  chain.     Handles 
may   be  attached   to 
both     ends     of     the 
shaft,     but     it      has 
been  found  that  one 
man   is   usually   able 
to  raise  poles  up  to 
3.1  ft.  in  length  with 
ease.     When  operat- 
ing,  Uie   lower   end   of   the  derrick    is   fastened   to   the   front 
axle  of  the  automobile  by  clami)s.     The  rear   wheels  of  the 
automobile  are  blocked  to  prevent  movement,  giving  a  very 
.-ecure    anchorage    for    the    derrick.      The    den-ick    is    braced 
by   two    poles   similar   to    pike   pole.s    which    are   inserted    in 
.-ockets  at  points  some   12  ft.  from  the  lower  end. 

The  derrick  is  transported  on  a  light  two-wheeled  truck 
which  forms  a  trailer  for  the  machine.  This  trailer  is  hauled 
by  an  automobile. 


Details    of    Light    Derrick. 
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Deep    Water  Dredges  and  Notes 
on  Their  Design* 

By  A.  W.  ROBINSON. 

The  Ladder  Dredge. — This  type  oC  di-edge  is  more  largely 
used  in  Europe  and  abroad  for  general  dredging  operations, 
and  the  detail  follows  established  practice.  Only  a  tew  ex- 
amples have  been  built  in  the  United  States.  This  type  is 
suitable  for  making  wide  cuts  in  open  spaces  as  in  approach 
channels,  etc.,  where  there  is  sea  room  for  setting  out  the 
.-ix  anchorage  lines  required.  It  is  also  suitable  tor  taking 
ofi  a  thin  cut  and  leaving  a  smooth  level  bottom  close  to 
grade.  A  channel  cut.  3ii()  to  oOO  ft.  wide,  can  be  made  at 
one  time,  and  the  buckets  can  fill  on  a  cut  3  ft.  in  thickness. 

This  type  of  dredge  has  been  open  to  the  objection  of  high 
cost  of  maintenance,  due  to  wear  of  the  buckets  and  tumblers, 
the  renewal  of  which  is  expensive.  This  wear  can  now  be 
minimized  by  better  design,  manganese  steel  pins  and  bush- 
ines.  larger  bearing  surfaces,  and  renewable  face  plates  for 
tumblers.  For  some  years  the  writer  has  used  a  packed 
and  lubricated  joint  for  bucket  pins  and  bushings,  and  grit 
protected  bearings,  which  have  proved  a  great  help.  Main 
driving  engines  may  be  direct  geared  to  the  tumbler  shaft 
instead  of  requiring  the  long  transmission  formerly  used. 
Side  anchorage  lines  can  be  carried  on  spuds  submerged  to 
a  depth  to  clear  tugs  and  scows  so  that  there  is  no  trouble 
from  this  source.  Mooring  winches  are  now  frequently  ar- 
ranged for  wire  ropes  carried  to  a  central  winch,  and  the 
entire  dredge  is  planned  for  one-man  control,  so  that  the 
large  crew  formerly  needed  is  reduced  to  a  small  number. 

The  steady  speed  of  running  of  this  type  is  suited  to  the 
economical  use  of  steam  expansively  by  modern  marine 
methods,  so  that  good  economy  of  fuel  can  be  had,  and.  under 
good  conditions,  more  cubic  yards  of  material  can  bo  raised 
with  this  type  per  ton  of  coal  than  any  other.  It  is  the  only 
type  in  which  the  machinery  load  is  balanced.  In  the  dipper 
and  grab,  the  work  done  in  lifting  the  structural  parts  is  lost 
and  in  the  hydraulic  dredge  the  transport  of  the  water  is  a 
loss.  The  type  is  more  seaworthy  than  the  dipper  or  grab. 
as  no  spuds  are  used,  and  the  ability  to  take  light  cuts  over 
large  areas  and  leave  a  level  bottom  close  to  grade  renders 
it  economical  for  channel  deepening  in  the  open  or  wherever 
there  is  sea  room  to  work  and  set  out  the  anchorages.  In 
European  harbor  works  it  is  used  for  general  purpose  dredg- 
ing, even  in  confined  locations,  and  dock  cleaning,  etc.  The 
writer  believes  that  for  such  work  the  dipper  or  grab  would 
be  more  suitable,  being  a  self-contained  machine  standing 
on  its  spuds,  with  no  moorings  to  obstruct  navigation.  On 
the  other  hand,  engineers  might  profitably  adopt  a  modified 
form  of  ladder  dredge  in  this  country  for  conditions  where 
it  is  especially  suitable.  Ladder  dredges  have  been  built  in 
sizes  up  to  2-cu.  yd.  capacity  of  bucket,  which,  at  14  buckets 
per  minute,  is  equal  to  a  capacity  rate  of  28  cu.  yd.  per 
minute. 

The  Dipper  Dredge. — To  those  who  know  the  dipper  dredge, 
no  introduction  is  necessary.  Built  in  a  variety  of  forms 
:.nd  siz»s.  the  type  ranges  from  the  light  and  small  %-y(l. 
machine,  suitable  for  small  drainage  ditches,  to  the  large  and 
powerful  harbor  dredge  with  a  l.^-yd.  dipper  capable  of  work- 
ing in  hard  material  and  deep  water.  Briefly,  the  dipper 
lype  is  suited  for  general  purpose  dredging  as  in  harbors, 
cinals.  and  confined  spaces  where  there  is  not  room  enough 
lo  set  out  the  anchorages  of  a  ladder  dredge,  and  where  dis- 
posal IS  by  scows  or  casting  on  the  bank.  Having  great  con- 
centrated power  on  a  large  bucket,  it  is  better  able  to  handle 
hard  material,  boulders,  etc.,  than  the  ladder  type  which  has 
less  power  distributed  into  a  number  of  small  buckets.  The 
dipper  dredge  is  more  of  a  general  purpose  machine  and  can 
cover  a  wider  range  of  conditions  than  the  other  types,  which 
are  more  of  a  special  nature  and  suited  for  their  own  class 
of  work.  It  can  he  adapted  to  work  in  mud  or  soft  material 
eciually  well,  and  for  this  purpose  the  spuds  are  fitted  with 
bearing  shoes  of  large  area  and  the  dipper  Is  of  larger  size 
in  •  without  teeth. 

•No  American  dredge  user  would  be  without  this  indlspensa 

ble  machine,  and  as  its   merits  become  better   known,   it   is 

finding  its  way   into  all   the  harbors  of  the  world.     As  com 

monly  used  on  the  Great  Lakes  the  dipper  dredge  has  been 

imited    to    comparatively    shallow    depths    and    is    generally 

•Abstract  of  a  paper  presented  Oct.  6  before  the  Amcrlran  So- 
'i  ty  of  Civil  engineers. 


of  wooden  construction,  but  for  deep  water  and  in  order  to 
( ontorm  to  marine  practice  a  different  and  better  class  of 
dredge  is  necessary. 

Among  the  early  dipper  dredges  of  modern  type  were  those 
desiiinea  by  the  writer  in  ISSii  and  thereafter  for  work  on  the 
(Jreat  Lakes,  which  established  the  type  having  a  single 
(liiect  wire-rope  hoist,  bowstring  boom,  and  overhead  A-frame. 
I'revious  to  that  time  the  prevailing  type  was  fitted  with  a 
three-chain  hoist  and  crane.  These,  in  turn,  have  been  auper- 
:  eded  by  later  forms  with  improved  detail,  until  there  is  now 
available  a  machine  of  the  highest  marine  standard,  which  is 
capable  of  continuous  heavy  duty  and  which  can  be  built 
for  depths  of  fiO  ft.  and  of  large  capacity  and  power. 

Among  the  improvements  which  have  been  adopted  in 
some  ol   the  writer's  recent  designs  are  the  following: 

1.  Puplex  parallel  hoisting  ropes,  by  which  smaller  ropes 
can  '.>e  used  over  large  sheaves  for  durability. 

2.  Solid  laminated  dipper  arm.  giving  much  greater 
strength  and  resiliency  than  the  usual  split  arm.  and  elinii 
naling  ;'ack  and  pinions. 

3.  Centei'  crank  engines  for  the  larger  sizes,  conforming 
to  ruirine  practice  and  avoiding  overhung  cranks. 

■1.  Power  feed  to  the  dipper  arm  as  well  as  brakes,  giv- 
ing better  control  for  maneuvering  the  dipper  and  tor  spot- 
ting over  scow. 

.5.  Improved  type  of  beam  with  straight  taper  and  with 
turn-table  built  solid  with  the  boom,  giving  great  strength 
and  few,  parts;  center  of  gravity  close  to  axis  of  revolution, 
so  that  speed  of  movement  is  quickly  attained. 

fi.  Automatic  backing  line,  in  which  the  slack  is  taken 
up  automatically  and  time  saved   in  operating. 

7.  Improved  type  of  band  friction  clutch,  which  does  away 
with  all  sliding  parts  or  slots  in  the  shaft. 

8.  Air-operated  controls  throughout,  doing  away  with  me- 
chanical  levers. 

9.  Impioved  balanced  elastic  spud  mounting  tor  forward 
spuds  by  which  concentrated  stress  is  safely  distributed  and 
heavy  loads  are  safely  carried. 

10.  Improved  method  of  reaving  ropes  for  forward  spuds, 
whereby  all  sheaves  come  above  deck  and  the  ropes  are  read- 
ily reaved  and  preserved  from  injury. 

For  improved  fuel  economy  in  the  dipper  dredge,  much  re- 
mains to  be  done.  It  has  not  been  found  advantageous  to 
compound  the  cylinders  of  the  main  engines,  as  the  work  is 
too  intermittent  and  quick  responsive  action  to  variable  load 
is  essential.  P''or  a  two-crank  engine,  the  cut-off  must  be  late 
enough  to  give  good  starting  power  at  all  crank  angles, 
which  means  about  three-quarter  stroke.  Three  or  tour- 
crank  engines  would  give  a  more  uniform  torque  and  good 
starting  power  and  permit  earlier  cut-off  and  consequent 
economy.  Steam  can  be  saved  also  by  reducing  the  number 
of  steam  pipes  frequently  found  on  a  dipi)er  dredge  to  the 
smallest  possible  number  and  returning  drainage  to  the 
boiler.  The  forward  spuds  may  be  worked  from  the  main 
engines  instead  of  from  separate  engines.  The  latter  method  is 
favored  by  some  on  the  ground  of  saving  time  in  operation, 
but  with  the  modern  quick-acting  friction  clutch  set  by  com- 
pressed air  no  loss  of  time  occurs,  and  the  condensation  of 
additional  engines  is  avoided.  Such  engines,  being  used 
intermittently,   fill   up   with   water   between   times. 

Superheating  and  condensation  will  also  contribute  some 
benefit,  and  a  three-crank  engine  for  swinging  will  give  a 
.'smoother  motion  and  require  less  steam  than  a  two-crank 
engine.  Attention  to  all  these  points,  and  an  ample  and  eflTi- 
cient  boiler  will  do  much  to  reduce  the  fuel  bill. 

The  weak  i)oints  of  the  prevailing  type  of  dipper  dredge 
are  found  in  the  spuds,  dipper  arm.  and  boom.  As  ordinarily 
used,  these  parts  are  a  survival  of  the  design  first  developed 
in  the  light  and  small  dredges  used  on  the  Great  Lakes  and 
in  the  Middle  West  where  they  originated,  and  which  are 
unsuitable  for  deep-water  and  marine  service.  The  difference 
in  conditions  is  quite  comparable  to  that  of  a  light  river 
steamboat  and  an  ocean-going  vessel,  no  development  of 
the  river  steamer  by  making  it  bigger  and  heavier  would 
ever  fit  it  for  ocean  service,  and  yet  this  is  precisely  what 
lias  been  attempted  in  several  examples  of  deep-water 
dredges  evolved  from  lakes  and  river  practice.  For  instance, 
one  finds  plain  straight  spuds  working  in  plain  straight  slides 
of  insufficient  depth,  a  split  dipper  arm  of  great  length  and 
weight  with  racks  and  pinions,  and  a  bowstring  boom  with 
its  weak  lower  end  incapable  of  resisting  twisting. 

The  question   of  spuds   for  deep  water  is  most  important. 
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Koi  ttie  early  dredges  in  shallow  water  a  plain  straight  stkk 
of  llmtier  working  in  plain  straight  guides  answered  very 
well  and  still  answers.  The  next  step  was  steel  spuds  of  box- 
girder  form,  but  with  these  the  failures  have  been  many. 
They  have  not  the  elasticity  of  the  timber  spud,  and  fail  by 
crushing,  buckling,  shearing  rivets  at  the  points  of  support, 
and  also  cause  similar  action  on  their  supports.  The  con- 
centrated load  on  the  bottom  of  the  hull  is  very  severe.  The 
middle  part  of  the  slide  or  casing  contributes  no  support 
and  the  load  is  concentrated  at  the  point  of  contact,  caus- 
ing crushing  of  the  fibers  if  of  wood  and  shearing  of  the 
rivets   if  of  steel. 

The  logical  way  to  provide  for  these  loads  would  be  first 
to  adopt  a  spud  section  that  will  give  the  required  bending 
moment  with  the  least  weight,  and  then  mount  it  In  such  a 
way  that  the  load  at  the  bottom  support  Is  distributed  over 
a  sufficient  number  of  rivets  to  carry  it  within  the  Units  of 
good  bridge  practice.  The  top  support  can  be  mounted  In  a 
age  containing  multiple  springs  to  obtain  elasticity.  The 
A  Titer  has  developed  a  spud  mounting*  on  this  principle, 
in  which  the  bottom  bearing  is  formed  by  balanced  shoes  of 
large  area,  which  accommodate  themselves  to  the  surging 
of  the  spud  and  in  which  the  stress  Is  received  and  distributed 
into  the  bottom  plating  of  the  hull.  The  spud  casing  is  thus 
subject  to  no  strain,  being  clear  of  the  spud  altogether,  and 
merely  serves  to  keep  out  the  water.  The  elasticity  provided 
by  the  springs  at  the  top  is  of  great  value  in  easing  sudden 
shocks  and  surging  strains,  and  contributes  greatly  to  the 
life  of  the  structure.  These  springs  may  be  M.  C.  B.  stand- 
ard car  springs  which  are  comparatively  inexpensive  and 
may  be  used  in  any  number  to  provide  for  the  load. 

For  moving  these  spuds  up  and  down,  wire  ropes  may  be 
used.  and.  for  large  sizes,  the  ropes  may  be  in  multiple.  In 
some  designs,  notably  in  the  large  Panama  dredges,  these 
ropes  were  reaved  in  a  difficult  and  inaccessible  way.  with 
the  lower  sheave  so  near  the  bottom  that  it  got  into  the  mud. 
In  the  writer's  recent  practice  these  ropes  are  arranged  so 
that  all  the  sheaves  come  above  deck,  and  all  the  reaving 
and  changing  of  the  ropes  can  be  done  easily  and  quickly. 
Where  required  for  special  cases  the  dredge  can  be  designed 
so  as  to  be  capable  of  shipping  and  unshipping  its  own  spuds 
without  the  use  of  a  derrick.  This  is  a  valuable  feature  in 
dredges  that  go  to  places  remote  from  a  repair  yard,  and  is 
accomplished  by  designing  the  parts  so  that  the  spud  can 
he  slung  up  by  the  main  hoist  and  shipped  into  place  while 
the  boom  is  swung  to  the  side  over  the  spud. 

In  dipper  arms  the  usual  construction  is  a  split  section  in 
order  to  allow  the  hoisting  rope  to  pass  between.  This,  al- 
though satisfactory  for  small  dredges  at  shallow  depths,  is 
quite  unsuitable  for  heavy  work  in  deep  water.  Increasing 
the  size  and  weight,  as  has  been  done  frequently,  only  ag- 
gravates the  difficulty  and  puts  a  load  on  the  pinion  teeth 
and  shroudings'  which  is  contrary  to  the  most  elementary 
principles  of  engineering.  On  this  principle  the  dipper  arms 
on  the  Panama  dredges  Paraiso  and  Cascadas  are  12  by  22 
in.  in  section.  72  ft.  long,  and  weigh  40 >4  tons  or,  with  the 
dipper,  about  60  tons.  This  huge  member  is  called  on  to 
<live  and  lift  and  twist  and  swing  while  riding  on  the  racks 
and  pinions  and  being  confined  in  a  saddle-block.  Accord- 
ing to  reports,  its  life  is  only  f>  months  and  that  of  a  rebuilt 
arm  3  months,  which  is  not  surprising.t 

For  deep-water  work  and.  indeed,  for  all  work,  the  writer 
has  discontinued  the  use  of  the  split  form  and  has  devel- 
oped a  solid  arm  on  the  laminated  principle,  composed  of 
wood  and  steel  plates  alternately.  This  combines  great 
strength  with  resiliency,  which  is  so  necessary  in  working  in 
hard  material  at  great  depths.  This  dipper  arm  will  twist 
and  spring  to  a  considerable  extent  without  injury  or  defor- 
mation. One  of  these  dipper  arms  has  been  In  service  for 
six  years  in  hard  digging  and  is  still  practically  as  good  as 
new.  It  is  light  in  weight,  strong  and  elastic,  has  large  flat 
bearing  surfaces  and  plenty  of  play  with  no  rack  and  pinions 
to  pinch  and  wear,  and  there  is  no  appreciable  strain  against 
the  saddle-block,  as  the  pinion  thrust  is  absent. 

In  boom  design,  the  bowstring  form  is  the  early  wooden 
boom  reproduced  in  steel  and  increased  in  size.  It  is  open 
to  the  inherent  weakness  of  a  curved  lower  member  to  re- 
sist the  great  lateral  stress  due  to  the  dipper  arm  when 
swinging  or  when  swinging  is  arrested.  A  long  dipper  arm 
constitutes   a   lever   for   twisting   the   boom   and   splitting   It 
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apart.  Being  confined  at  its  ht-els  such  a  boom  is  invariably 
weak  near  its  lower  enil.  Attempts  to  remedy  the  trouble 
have  been  made  by  ijreaily  increasing  the  section  and  weight 
but   without  satisfactory   result. 

To  meet  this  the  writer  developed  some  time  ago  a  type 
of  boom  which  has  been  used  in  many  dredges  and  steam 
shovels  with  good  results  It  has  a  straight  taper.  Is  strong 
.  st  near  the  lower  end.  and  has  wide  Mange  members  on 
bottom  to  take  the  lateral  thrust  of  the  dipper  arm.  The 
turn-table  Is  .solid  with  the  boom  and  on  drck  instead  of  over- 
head. This  type  also  possesses  two  further  advantages  of 
fundamental  imiiorlance:  First,  it  is  mounted  by  its  heels 
on  the  collar  bearing  on  deck  so  that  it  can  roll  slightly,  as 
well  as  be  tree  vertically,  and  thus  eas»  the  stress  duo  to 
the  side  thrust  of  the  dipper  arm.  This  flexibility  Is  a  great 
safeguard  when  working  in  deep  water.  The  second  advan- 
tage is  improved  visibility  of  all  his  work  from  the  operator's 
stand  on  the  upper  deck.  It  Is  useful  and  convenient  to  have 
a  bridge  the  whole  width  of  the  vessel  on  the  spud  framing. 
;'nd  the  whole  work  can  be  commanded  from  this  point. 

These  and  other  improved  points  of  detail  enable  engi- 
neers now  to  deal  with  a  greater  range  of  work  than  before 
without  sacrificing  any  essential  advantage  and  without  go- 
ing to  extreme  lengths  of  members.  For  example,  it  is  now- 
possible  to  design  a  dipper  ilredge  that  can  work  In  hard 
material  to  a  depth  of  HO  ft.,  that  will  have  a  boom  05  ft. 
long,  a  digging  angle  in  bottom  position  of  25".  and  an 
A-fram.'  tS  ft.  high.  These  figures  would  be  impossible  to 
reach  with  the  bowstring  tyi)e  of  boom  and  split  dipper  arm. 
and  they  show  that  depth  which  covers  the  requirements  of 
modern  deep-draft  vessels,  with  margin  for  tide,  can  now 
be   reached  effectively. 

The  Hydraulic  Dredge. -It  is  perhaps  unnecessary  to  re- 
view at  length  till'  hydraulic  dredge,  the  character  and  type 
of  which  are  well  understood.  Briefly,  the  hydraulic  dredge 
may   be  divided   into   four   leading   types: 

1.  The  sea-going  hopper   type. 

2.  The  lateral-feeding  or  ship-channel  type,  with  floating 
discharge  pipe. 

3.  The  forward-feeding  or  Mississippi  type. 

4.  The  radial-feeding  type,  with  spud  anchorage. 

These  four  types  have  been  built  in  a  great  variety  of 
forms  to  suit  special  conditions. 

The  hydraulic  type  is  sensitive  to  conditions,  and  if  they 
are  unfavorable  or  the  design  not  well  adapted  to  them,  the 
output  falls  off  rapidly.  On  the  other  hand,  for  suitable  con- 
ditions, and  disposal  considered,  it  is  one  of  the  cheapest 
methods  of  dredging — hence  the  necessity  of  a  careful  study 
of  conditions  and  of  making  the  design  to  suit. 

The  principal  source  of  delay  and  expense  in  this  type  is 
the  renewal  of  worn  parts.  The  wear  of  pumps  and  pipes 
is  sometimes  severe,  especially  in  cases  where  high  velocity 
is  essential  to  good  output.  This  wear  varies  with  the  kind 
of  material.  Thus,  sharp  sand  mixed  with  stones  and  clay 
forms  a  particularly  abrasive  combination,  while  sand  alone 
is  less  abrasive,  and  blue  clay  or  mud  not  at  all  abrasive. 
To  provide  for  wear  on  the  interior  of  pumps,  manganese 
steel   linings   are   frequently   used. 

Points  of  recent  improvement  in  hydraulic  dredges  are 
as  follows: 

1.  Simpler  design  of  pump  with  fewer  parts,  easier  to  take 
apart  and  to  replace  liners.  Pump  shells  made  In  two  pieces 
split  horizontally.  Easy  bends  and  free  passages.  Adjustable 
wearing  rings  to  inlet  that  can  be  tightened  up  without  stop- 
ping r-ump. 

2.  Geared  turbine  drive,  occupying  less  space  and  weight 
as  compared  with  reciprocating  engine,  and  permitting  the 
use  of  a  small  fast-running  pump. 

:!.     More  efficient  cutter,  especially  for  clay  soils. 

4.     Better  steam  plant  for  fuel  economy. 

i).  The  use  of  all  steel  ball  joints  instead  of  rubber  sleeves 
to  conictt   floating  pipes. 

a.  Elastic  spring  ball  joints  for  pipe  lines  exposed  to  sea 
waves 

Theee  points,  and  others  which  might  be  mentioned,  com- 
bined with  careful  design,  could  not  fail  to  result  in  marked 
economy.  The  geared  turbine  has  now  reached  a  stage 
which  warrants  its  adoption  for  this  class  of  work.  Although 
some  failures  have  occurred  with  reduction  gears,  both  in 
marine  and  stationary  work,  they  have  been  due  to  prevent- 
able causes.  Accuracy  of  toothed  surfaces,  moderate  loads, 
and    perfect    lubrication    are   essential.      The    great   value   of 
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the  turbine  drive  for  this  work  is  that  it  iit-rniiis  the  design 
of  a  pump  of  small  diameter  and  better  proportion,  and, 
therefore,  it  is  cheaper  and  more  efficient  than  a  large  diam- 
eter pump  made  to  suit  the  slow  speed  of  reciprocating  en- 
gines. As  dredging  pumps  are  from  necessity  side  suction 
with  overhung  impeller,  this  reduction  in  the  weight  of  the 
impeller  is  important  as  affecting  the  shaft  and  bearing. 

In  the  earlier  dredges  and  for  free  material  almost  any 
kind  of  cutter  or  agitator  would  suffice,  but  this  type  is  now 
used  for  more  tenacious  materials  such  as  clay  and  hard- 
pan.  This  is  due  to  the  development  of  an  efficient  spiral- 
bladed  cutter,  of  which  the  cutter  designed  by  the  writer 
for  the  dredge  J.  Israel  Tarte.  in  1!>01.  and  the  Francis  T. 
Simmons,  in  1906,  were  pioneer  examples.  When  properly 
proportioned  and  with  the  right  clearance  angles,  these  cut- 
ters excavate  the  toughest  clay  cleanly  and  feed  it  into  the 
mouth  of  the  suction  pipe,  so  that  the  pumping  part  is  really 
only  the  transporting  apparatus  to  deliver  the  spoil. 

Thedevelopment  of  all-steel  balljoints  for  pipe  lines  is  a  sav- 
ing over  the  rubber  sleeves  formerly  used  and  permits  higher 
pressures.  For  moderate  pressures  a  simple  ball  fitting  into 
a  parallel  bore  socket  and  self-packing  with  the  grit  of  the 
material  is  sufficient.  Such  a  joint  is  readily  coupled  and 
uncoupled.  For  heavy  pressures  or  long-distance  pumping 
a  packed  joint  may  be  used.  With  elastic  joints  of  strong 
pattern  and  fitted  with  spring  buffers,  dredges  can  now  be 
worked  in  waves  and  exposed  locations,  which  widens  the 
range  of   work   that  can   be  done  by   this   type. 

For  long-distance  pumping  it  is  generally  preferable  to  use 
lelay  pumps,  limiting  each  pump  to  a  head  of  not  more  than 
100  to  120  ft  Pumps  can  be  driven  to  greater  heads  than 
this  in  single-stage,  but  the  high  speed  which  is  no  objection 
in  a  water  pump  becomes  a  difficulty  when  working  with  a 
fluid  that  carries  solid  matter.  Relay  pumps  can  be  suitably 
driven  by  electric  motor  for  simplicity,  and  indeed  the  en- 
tire dredge  can  be  so  driven  profitably  where  current  is  avail- 
able. 

The  special  feature  of  the  hydraulic  type  of  dredge  when 
a  pipe  line  is  used  is  that  it  disposes  of  the  material.  This 
operation  is  costly  in  power  as  a  large  volume  of  water  must 
be  delivered  to  carry  the  spoil,  and  costly  also  in  wear  and 
tear,  due  to  abrasion  of  pump  and  pipes.  The  net  result, 
however,  is  quie  economical  as  compared  with  other  methods 
of  disposal,  and  under  conditions  favorable  to  large  output 
very  low  costs  can  be  reached.  The  percentage  of  solid 
matter  which  can  be  carried  may  vary  from  5  to  10  in  heavy 
gravel  or  stones  to  oO  in  soft  mud,  so  that  no  definite  figure 
can  be  named. 

With  regard  to  the  crab  or  clam-shell  dredge,  this  type  is 
well  known  and  does  not  call  for  special  description.  It  is 
exclusively  adapted  to  soft  material  and  finds  a  wide  range 
of  application  outside  the  dredging  field,  as  in  handling  coal. 
ore,  and  sand.  As  a  dredge,  it  is  specially  adapted  to  such 
work  as  cleaning  out  slips,  etc.,  in  confined  locations,  but  tor 
hard  material  or  work  in  the  open,  the  other  types  are  better. 


The  Motor  Bus  as  a  Supplement  to  Elec- 
tric Railways 

Id  a  paper  read  before  the  recent  annual  convention  of  the 
American  Electric  Railway  Association,  Mr.  R.  Gilman  Smith, 
of  the  Milwaukee  Electric  Railway  &  Light  Co.,  gives  the 
results  of  a  comprehensive  study  of  the  operating  costs  of 
the  motor  bus  with  varying  densities  of  traffic.  His  conclu- 
sions are  as  follows: 

That  it  is  economical  to  utilize  the  motor  bus  as  a  supple- 
ment to  electric  railways  only  under  certain  conditions  of  op- 
eration, which  may  be  summarized  as  follows: 

For  the  operation  of  extensions  to  existing  car  lines  or  new 
lines  in  outlying  districts  where  the  traffic  density  will  not 
run  in  excess  of  1.000  revenue  passengers  per  mile  of  single 
track  per  day  and  will  therefore  not  be  sufficient  to  support 
the  necessary  Investment  in  permanent  way,  or  where  the 
distribution  of  traffic  throughout  the  day  is  more  nearly  uni- 
form. Even  such  operation  may  perhaps  be  economically 
abandoned  if  construction  costs  of  permanent  way  recede 
from  the  present  high  level.  For  the  operation  of  service 
over  routes  where  the  public  will  pay  an  Increased  fare  for 
what  it  believes  to  be  a  special  service  and  where  therefore 
loading  conditions  can  be  somewhat  controlled  and  the  small 
over-normal  capacity  of  the  motor  bus  is  not  a  handicap. 


Method  of  Placing  80  Ft.  Through 
Girder  Turntable 

.^n  interesting  method  was  recently  employed  in  the  re- 
moval of  a  70-ft.  deck  girder  and  placing  of  an  80-ft.  through 
girder  turntable  at  the  Palestine,  Tex.,  roundhouse  of  the 
International  &  Great  Northern  Ry.  As  this  is  the  most  im- 
portant engine  terminal  on  this  railway,  it  was  Imperative 
that  the  change  be  made  in  the  least  possible  time.  The  new 
table  was  placed  in  position  and  ready  tor  operation  within 
It;  hours  from  the  time  the  old  table  was  taken  out  of  serv- 
ice. The  movement  of  engines  into  and  out  of  the  round- 
house was  discontinued  but  18  hours. 

A  brief  description  of  the  work  and  methods  used  follows: 

The  first  step  consisted  of  the  construction  of  the  new  con- 
crete circle  wall  with  pit  floor  extension,  about  5  ft.  outside 
of  the  old  circle  wall,  maintaining,  at  the  same  time,  the  op- 
eration of  all  radial  tracks.  Extensions  were  then  made  out 
of  rails,  well  reinforced,  which,  when  fitted  to  the  rails  on 
the  old  table,  would  reach  and  rest  upon  the  new  circle  wall. 
The  wooden  curbing  was  next  removed  from  the  old  circle 
wall.  The  rails  in  radial  tracks  were  then  cut  back  and  rail 
extensions  placed  on  the  table.  The  operation  of  the  70-ft. 
table  was  then  continued  in  the  SO-tt.  pit. 

The  necessary  elevation  of  the  concrete  foundation  for  the 
center  of  the  new  table  was  nearly  2  ft.  higher  than  the  top 
of  the  old  foundation.  A  pre-cast,  octagonal-shape  reinforced 
concrete  block,  having  a  thickness  of  2  ft.  and  a  diameter  of 
5  ft.,  was  made.  This  block  was  prepared  to  provide  the 
additional  height  required  in  the  center  foundation  by  the 
new  table,  and  was  made  with  anchor  bolts  and  electric 
conduit  pipe  set  in  place.  Four  small  pipes  were  also  set 
extending  through  this  block,  by  means  of  which  drills  were 
later  used  in  drilling  down  into  the  old  foundation. 

In  the  meantime  the  old  circle  wall  was  broken  down  by 
the  use  of  small  charges  of  dynamite  and  the  new  circle  rail 
was  placed  in  position.  The  new  table  was  completely  as- 
sembled, deck  and  rails  laid,  and  the  table  placed,  carefully 
centered,  on  a  flat  car.  This  completed  the  preliminary 
preparations  for  the  actual  exchange  of  tables. 

The  car  loaded  with  the  new  table  was  then  run  onto  the 
old  table,  which  was  set  at  right  angles  to  the  direction  in 
which  it  was  intended  to  remove  the  old  table.  By  removing 
the  rail  extensions  on  each  end  of  the  old  table,  space  was 
provided  for  the  placing  of  previously  prepared  framed  bents, 
and  upon  these  bents  the  new  table  was  rested.  The  old 
table  was  then  turned  through  a  quarter  circle,  the  empty 
flat  car  removed  and  the  table  (luickly  taken  out  of  the  pit 
by  a  locomoti\e  derrick  by  sliding  the  table  on  an  inclined 
skidwa.v. 

The  old  concrete  center  foundation  was  then  cut  down  and 
leveled  to  the  required  elevation  to  receive  vthe  pre-cast  con- 
crete block.  The  block  was  lowered  into  the  pit.  slung  from 
the  under  side  of  the  new  table  and  set  in  place,  melted 
sulphur  being  used  for  a  thin  grouting.  Holes  were  drilled  into 
the  old  foundation,  .steel  dowel  pins  placed  and  the  holes 
filled  with  sulphur,  thereby  securely  tieing  the  block  to  the 
old  foundation. 

As  soon  as  the  center  castings  were  in  position  the  new 
table  was  lowered  into  the  pit  by  the  locomotive  derrick,  and 
was  ready  for  operation. 

The  work  was  done  by  the  railway's  forces  under  the  per- 
sonal supervision  of  F.  S.  Schwinn,  Chief  Engineer.  R.  E. 
Caudle,  Division  Engineer,  directed  the  work  in  the  field. 


I 


Novel   Scheme   for    Repairing   Broken 
Girder    Rail 

The  following  description  of  an  unusual  method  for  repair- 
ing a  break  in  a  girder  groove  rail  in  use  at  New  Orleans', 
iu  taken  from  the  Electric  Railway  .lournal: 

"Either  an  oxyacetylene  flame  or  a  saw  is  used  to  cut  off  a 
section  of  the  head  of  the  rail  at  each  side  of  the  break.  A 
piece  of  old  center-bearing  rail  of  9-in.  section  is  then  pre- 
pared as  a  "dutchman"  splice  bar  by  burning  off  the  base  and 
all  of  the  head  except  a  short  piece  of  about  the  right  length 
to  fill  in  the  gap  which  has  been  made  between  the  two 
broken  railheads.  Bolt  holes  are  also  burned  in  the  web  of 
this  piece  and  it  is  bolted  in  place  through  the  web  of  the 
running  rail  and  welded  at  the  edges  and  at  the  joints  in  the 
railhead.     Enough  metal  is  deposited  along  the  flangeway,  If 
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i.t-eded.  to  make  this  (.untluuous,  and  a  t;iindt'r  completes  th  ■ 
Job  by  smoothing  up  both  the  tread  and  the  lIuDge  surfaces  of 
the  rail. 

If  the  rail  becomes  badly  cupped  at  uiiy  point  or  broken 
down  at  a  joint,  thus  necossllating  the  cutting  out  of  a  short 
piece  of  the  rail,  such  an  opening  can  also  be  filled  in  and  re- 
paired In  the  above  manner.  Very  good  success  has  been 
had  with  rails  repaired  in  this  way. 


Machine  for  Perforating^  Ties  Be- 
fore Treatment 

Improved  machinery  for  upplyins;  the  perforating,  or  more 
roperly   called   the    incising    process    to    railroad    ties   before 
eating  them,  has  recently  been  designei!  and  built  by  Green 
•  e  Bros.  &   Co.  of  Rockford,   111.,  and   the  Cross  Tie  Bulletin 
states  that  the  tiist  machine  so  constructed  has  been  in  serv- 
ice at  the   St.   Helens  freosoting  Co..   St.   Helens.  Ore.,  since 
Sept..  21.    lyiO.      We   reproduce   herewith    a   view   of   one   of 
the    four-toothed    rollers    in    the    liuisiiii;    iiKuhine    and    some 
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One   of   the    Four-Toothed    Rolls   of   Greenlee    Incising    Machine. 

eectioDs  of  Douglas  fir  timber  showing  effects  of  penetration. 
Aith  and  without  incising. 

Quoting  from  the  Cross  Tie  Bulletin,  the  summary  of  the 
advantages  in  Incising  before  treatment  are  as  follows: 

1.  Control,  reduction  or  complete  elimination  of  checking 
in  green  ties  and  timber  if  perforating  is  done  promptly  after 
cutting.  This  will  be  a  very  important  accomplishment,  es- 
pecially in  the  case  of  ties  to  be  transported  long  distances 
or  stored  for  air  seasoning  before  treatment. 

2.  Reduction  of  the  temperatures  required  to  secure  satis- 


Perforated.  Not  Perforated. 

Penetration    of   Creosote    In    Perforated   and    Non-Perforated    Pieces 
of    Same    Douglas    Fir   Cross    Tie. 

factory    impregnation.      This    will    reduce    the    injury    to   the 
fiber. 

3.  Reduction  of  the  time  required  to  treat  ties  and  tlm 
her  in  the  retorts.  This  will  reduce  the  loss  in  mechanical 
strength. 

4.  A  complete  and  uniform  penetration  of  the  preseiTra- 
tive  to  the  depth  of  the  perforations. 

•T.  Reduction  of  not  over  8  to  10  per  cent  in  the  strength 
of  the  timber  in  compression  perpendicular  to  the  grain. 
The  present  loss  in  the  strength  and  mechanical  life  of 
treated  unperforated  ties  or  timber  varies  from  30  to  40  per 
cent. 


Manj^anese  Steel  for  Track  Work 

liii- 1  eaiiiii.-  lufoniKitioii  oil  ilii-  ■<uljji-tl  \s a.s  KUeii  by  .Mr. 
J.  U.  Strong,  chairman  Staiuiardizuiiou  Committeo  .Manganese 
Track  Socii-ty.  and  Vice  I'resilenl  IJamapo  Iron  Works,  in  a 
paper  presented  Sept  2o  before  tlie  St.  Louis  Railway  Club. 
We  quote  from  his  paper  as  follows; 

.Manganese  steel  as  usually  furnished  Is  a  metal  contain 
iiig  111  to  H  per  cent  of  mangaaese.  1  to  l.tu  per  cent  of  car- 
bon, not  over  O.lt'  per  cent  of  pliosphorous,  not  over  O.Ot!  per 
cent  of  sulphur,  0.25  to  iMn  per  cent  of  silica,  and  the  re- 
mainder being  iron.  The  peculiar  merit  of  manganese  steel 
in  resisting  abrasive  wear  results  from  the  coiubinalion  of 
Ktrength  and  ductility.  It  is  only  moderately  liard  and  will 
not  maim. ill)  a  cutting  edge,  but  is  very  strong  and  tough 
and  cuiinot  be  machined  commercially  ul  normal  temperature 
e.xcept  by   grinding. 

Keonon..v  has  been  the  first  reason  for  the  introduction  and 
iuireased  use  of  manganese  steel  In  track  work  to  meet  se- 
vere service  conditions.  Nowhere  in  track  work  has  man- 
ganese steel  proved  of  such  economy  as  on  the  turnout  switch 
point  which  takes  the  heavy  side  thrust  wear  for  train  move- 
ments into  the  turnout  or  crossover.  Manganese  steel  gives 
the  greatest  efficiency  when  subjected  to  wear  without  pound- 
ing, as  on  a  switch  point  where  lis  life  as  ompared  with 
carbon  steel  is  phenomenal.  It  is  not  unusual  to  get  records 
ot  in  to  2(1  times  the  life  of  a  carbon  rail   point. 

The  track  committee  of  the  American  Railway  Kngineering 
.\ssociation.  in  conference  with  the  stanilardization  com- 
mittee of  the  Manganese  Track  Society  and  the  Manganese 
Steel  h'ounders  Society,  has  developed  plans  for  many  units 
of  special  track  work.  In  these  designs  the  first  considera- 
tion was  to  provide  a  manganese  steel  wearing  surface  to 
take  all  extra  shock  and  wear  incidental  to  carrying  wheels 
acros.c  the  Intersection  of  the  gage  lines  at  the  frog  point 
for  both  facing  and  trailing  train  movements.  Manganese 
steel  is  carried  into  the  throat,  and  also  into  the  wing  flare 
to  take  care  of  wheel  flange  wear  on  both  sides  for  wheels 
entering  the  frog.  The  tread  surface  is  provided  sufilciently 
wide  to  take  the  wear  of  badly  worn  double  flanged  wheels. 
Other  considerations  were  the  lapping  of  the  manganese 
steel  wearing  thread  surface  with  the  open  hearth  rail  so 
that  the  change  from  one  to  the  other  would  not  be  abrupt, 
attaching  the  open  hearth  rails  securely  to  the  manganese 
casting  and  to  each  other  for  a  rigid  structure;  providing 
straight  lines  where  possible  for  economy  of  machine  work 
and  fabrication:  distributing  metal  for  strength  and  sound 
castings.  This  is  one  of  the  most  important,  as  manganese, 
in  cooling,  has  a  shrinkage  about  double  that  ot  other  steels, 
and  the  annealing  process  of  quenching  from  a  high  heat  in 
water  is  severe  and  necessitates  careful  attention  to  the  cor- 
rect distribution  of  metal  to  avoid  excessive  internal  strains. 

A  manganese  frog  properly  installed  and  maintained  should 
give  a  life  approximately  equal  to  that  of  adjacent  open 
hearth  rail.  I  have  records  of  manganese  rail  bound  frogs 
maintained  In  service  for  275  millions  tons  trafllc  and  then 
being  removed  on  account  of  the  wear  on  rail  arms  and  ad- 
jacent rails  rather  than  wear  of  the  manganese  steel.  Man- 
ganese steel  turnout  frogs  will  give  better  comparative  life 
than  crossing  frogs,  for  as  the  angle  increases  up  to  90°  the 
pound  at  the  intersection  increases,  which  manganese  steel 
cannot  so  well  withstand. 

Roughly,  It  might  be  stated  that  90°  manganese  steel 
crossing  frogs  giving  over  double  the  life  of  O.  H.  carbon 
steel  are  doing  well,  while  as  the  angle  decreases  we  secure 
a  greater  life  down  to  a  No.  10  turnout  frog,  which  gives  6 
to  10  times  greater  life  than   open   hearth  carbon   steel. 


Motor  Trucks  for  Expanding  Railroad 
Terminals 

An  experimi^nt  in  the  use  of  motor  trucks  for  facilitating 
Interchange  of  traffic  at  the  railway  terminals  at  Cincinnati. 
O..  has  been  In  progress  for  about  three  years  and  a  paper  on 
the  working  of  the  scheme  was  read  recently  before  the 
Cleveland  Engineering  Society  by  .Mr.  B.  P.  Fitch,  president 
Motor  Terminals  Co.,  New  York  and  Cleveland. 

The  Big  Four  R.  R.  first  used  the  new  system,  starting  opera- 
tion in  May.  1917,  between  its  five  main  and  substations.  The 
original  crude  installation  of  open  bodies  with  tarpaulins, 
moved   between   these   five  stations,   developed   such    marked 
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operating  economies  that  its  use  was  rec-omiueiuleil  for  ex- 
tension to  all  other  contributing  lines. 

The  Motor  Terminals  Co.  developed  the  equipment  and 
system  of  operation  which  was  ultimately  universally  adopted 
at  Cincinnati.  Briotly.  this  system  consists  of  a  plurality  of 
interchangeable  bodies,  or  unit  containers,  one  tor  each  move- 
ment demand  at  each  station,  electrically  operated  hoists  for 
the  lifting  and  conveying  of  such  bodies,  and  a  limited  fleet 
of  motor  truck  chassis  (fifteen  in  number  with  one  spare)  for 
the  transportation  of  the  bodies  over  city  streets  between  sta- 
tions. 

A  recent  analysis  of  accomplishments  disclosed  the  fact 
that  all  such  freight  interchanges  have  been  expedited  hi 
hours:  that  over  200  cars  daily  (TO.OUO  annual  car  days,  pre- 
viously consumed  in  such  service)  have  been  released  for 
main-line  movements;  that  over  oOO.OOO  individual  switch-cut 
movements  of  such  cars  have  been  eliminated  to  the  exten- 
sion of  trackage  ri.^hts  for  the  movement  of  trains  and  groups 
of  station  cars;  that  station  trackage  capacity  has  been  in- 
creased 21.4  per  cent  due  to  the  elimination  of  trap  cars; 
that  station  platform  area  enjoys  an  increase  of  approxi- 
mately 15  per  cent,  and  that  total  main  station  realty  enjoys 
an  otherwise  unobtainable  increase  of  122,660  sq.  ft. 


A  New  Tractor  Crane 

A  tractor  crane  having  several  new  features  has  been 
brought  out  recently  by  the  Northwest  Engineering  Works,  2S 
E.  Jackson  boulevard.  Chicago.  111.  It  is  claimed  that  this 
machine  steers  as  easily  as  a  tractor  or  motor  truck,  is  at  all 
times  under  the  complete  control  of  a  single  operator  and  is 
thus  enabled  to  enter  into  distinct  lines  of  work  requiring 
quick  action  without  maneuvering  for  position  or  special 
preparation.  The  motive  and  lifting  power  is  furnished  by  a 
60  hp.  gasoline  motor,  mounted  on  a  revolving  platfoini.  witli 
a  30-ft.  boom  and  traction  unit  made  up  of  heavy  duty  cater- 
pillar treads,  operated  with  shifting  gears  to  provide  perfect 
steerage.  The  caterpillar  traction  unit  of  the  machine  is  so  de- 
signed that  by  throwing  a  lever  in  the  cab.  the  gear  operating 
the  traction  on  either  side  may  be  replaced  with  a  smaller  gear 
and  the  equipment  enabled  to  make  a  complete  turn  in  a  mini- 
mum of  time  and  without  disturbing  the  pavement  or  material 
upon  which  it  is  running.  It  is  claimed  that  in  this  machine  the 
most  inflexible  features  of  a  gasoline  engine  drive  in  dredging 
or  hoisting  are  overcome,  through  having  the  hoisting  drums 
teamed  with  a  brake  drum  with  ratchet  leeth,  o|)eraling 
against  a  set  of  pawls.  Thus  with  the  engine  ojierating  at  a 
set  speed  the  load  can  be  shifted  and  dumped  at  any  given 
point   with   tli'  ■    characterizes   steam   engine 


The     Northwest    Crawler    Crane. 

efficiency.  The  balance  of  hoist  upon  traction  base  ia  stated 
to  be  vn  uniform  that  the  boom  can  be  swung  to  any  angle 
without  the  use  of  Jacks,  outriggers  or  stabilizing  devices. 
The  flexibility  and  utilitarian  features  of  the  crane  were  re- 
cently demonstrated  when  it  was  run  up  a  25  per  cent  grade 
to  the  top  of  a  coal  pile,  where  It  unloaded  cars  and  ran  back 
downward  and  forward,  gradually  working  up  to  a  higher 
level  as  the  coal  pile  expanded.  The  crawler  shoes  and 
sprockets,  also  two-thirds  of  the  gears  used  in  the  crane,  are 


of  manganese  steel.  All  hi.s;h  speed  gears  are  machine  cut, 
and  are  fitted  with  self-aligning  liall  bearings.  The  balance 
uf  the  gears  are  helical  cut  and  run  in  oil  tight  case. 

If  desired,  the  crane  can  be  titled  with  railroad  wheels, 
clam  shell  dredge  bucket,  dras;  line  b\icket,  pile  driver  unit, 
or  electric  lift  magnet. 


New  Type  of  Motor  Bus 

.\  new  type  of  motor  bus  put  into  service  recently  at  Buffalo, 
X.  Y..  by  the  Pierce-Arrow  Motor  Car  Co.  is  shown  in  the  ac- 
companying Illustration.     The   bus   is   mounted  on   a    Pierce- 


■*^. 


New    iviotor   Bus   Recently    Placed    In    Service   at    Buffalo,    N.   Y. 

Arrow  2-lon  dual  valve  chassis,  equipped  with  pneumatic 
tires.  The  steel  body  is  fitted  with  all  the  known  safety  de- 
vices and  modern  conveniences,  including  electric  lights,  push 
buttons,  a  heating  system  and  window  screens  and  shades. 
The  driver  and  passengers  have  clear  vision  on  all  sides.  The 
bus  is  slated  to  attain  a  speed  of  215  miles  an  hour  with  ease, 
and  to  handle  well  in  trafiic.  The  bus  lias  a  capacity  for  2.'i 
passengers. 


Saving  Mine  Timbers  from  Decay 

Enormous  quantities  of  valuable  timbers  are  being  placed 
in  the  coal  and  metal  mines  of  this  country  without  any 
preservative  treatment  against  decay.  That  the  life  of  these 
timbers  might  be  greatly  lengthened  by  the  injection  of 
lertain  chemicals  has  been  proved  by  the  U.  S.  Forest  Prod- 
ucts Laboratory  in  numerous  service  tests.  In  1910  the  lab- 
oratory installed  in  an  Alabama  mine  untreated  timbers  and 
timbers  which  had  been  treated  with  coal-tar  creosote.  Ten 
years  later  all  the  untreated  timbers  had  been  removed 
because  of  decay,  while  80  per  cent  of  the  creosoted  timbers 
were  still  sound  and  none  had  decayed  to  a  point  where 
removal  was  necessary.  This  is  only  one  of  the  many  rec- 
ords obtained  by  the  laboratory  which  should  induce  every 
mining  company  to  install  .some  sort  of  wood  treating  plant. 

.■\t  least  three  preservatives  have  been  found  suitable 
for  mine  work.  These  are  coal-tar  creosote,  zinc  chloride, 
and  sodium  fluoride.  Creosote  is  the  most  effective  in  pre- 
venting decay.  Timbers  thoroughly  impregnated  with  it  are 
likely  to  resist  decay  until  they  are  crushed  or  worn  out. 
Occasional  objection  is  made  to  the  possible  fire  hazard  of 
creosoted  wood,  but  long  experience  indicates  that  the  addi 
tional  fire  risk  is  very  small.  Zinc  chloride  and  sodium 
fluoride  are  odorless  and  If  anything  they  tend  to  reduce  the 
inflammability  of  wood.  They  are  cheaper  than  creosote, 
and  although  they  do  not  give  such  permanent  protection 
they  greatly  increase  the  life  of  timbers.  Coal-tar  creosote 
may  be  applied  by  the  brush,  dipping,  open-tank,  or  pressure 
methods.    Zinc  chloride  and  sodium  fluoride  may  be  injected 
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by  iliL'  steeping,  open-tank,  or  pressure  mettiuds.  The  eost 
and  effectiveness  of  the  methods  of  treatment  increase  in 
the  order  given.  The  saving  possible  with  any  of  them  is 
so  great  that  it  will  pay  every  mine  to  adopt  the  use  of 
«i)me   preservativi-  on   permanently   locatoil   timbers. 


Street  Railway  Track  Drainage 

Mr  I'  r  riiitlK-rhiiul.  assistant  Ko;u|wa.\s  Kiigliieer  of 
Edmuulou,  Alta.,  has  contributed  to  the  Canadian  Engineer 
an  article  on  the  development  of  track  in  that  city,  where, 
as  In  many  Canadian  cities  the  electric  railway  system  Is 
municipally  owned  and  operated. 

Track    drainage    is    especteJIy    important      where      large 


Design  of  Track   Box. 

amounts  of  melting  snow  have  to  hv  taken  care  of  in  addi- 
tion to  the  ordinary  rainfall.  The  practice  in  Kdmonton  is 
to  build  drains  at  least  every  SnO  ft.  on  a  long  grade  and  at 
the  intersection  of  descending  grades.  The  accompanying 
illustration  reproduced  from  the  above  article  shows  the 
type  of  track  box  in  use  at  preseiit. 


Motor  Driven  Portable  Air  Compressor 

A  portable  air  compressor  driven  by  electric  motor  has 
been  brought  out  recently  by  the  Sullivan  Machinery  Co.. 
Chicago. 

The  equipment  consists  of  a  standard  class  WG-6  Sullivan 
single  stage  belt  driven  compressor  with  inlet  valve  unloader. 
as  supplied  on  ordinary  stationary  units  of  this  type.  The 
compressor  and  motor  run  at  constant  speed,  and  when  the 
pressure  in  the  receiver  exceeds  the  pre-determined  limit, 
the  pilot  valve  on  the  side  of  the  air  cylinder  acts  under 
the  impulse  of  air  from  the  receiver,  to  raise  the  inlet  valves 
from  their  seats,  thus  allowing  the  piston  to  reciprocate  with- 


tlif  totally  enclosed  type,  uiid  the  main  working  parts  are 
oiled  by  the  splash  system. 

Either  direct  current  or  alternating  current  motors  may 
be  supplied  as  desired  and  the  compressors  are  furnished  in 
several  sizes  from  lOii  up  to  i.'iO  cu  ft.  of  air  per  minute,  to 
suit    customer's    requirements. 

The  outtlt,  together  with  the  air  receiver  and  electrical  ap- 
paratus, is  mounted  on  a  structural  steel  frame  or  truck,  the 
whole  being  covered  by  a  metal  top  or  canopy  with  canvas 
side  curtains  to  protect  It  from  weather. 


Sullivan    Motor    Driven    Port.ible    Air   Compreuor. 

It  load  until  the  air  pressure  in  the  receiver  again  falls: 
V  hen  the  pressure  on  the  pilot  valve  Is  released,  the  plungers 
underneath  the  air  inlet  valves  drop,  thus  allowing  the  valves 
to  seat  and  compression  to  be  resumed. 

The  Inlet  and  discharge  valves  are  of  the  improved  Sulli- 
van wafer  pattern,  consisting  of  thin  rings  of  spring  steel 
held  in  place  by  curved  annular  sheet  steel  spiiogs.  This 
arrangement  affords  a  very  short  valve  travel  and  a  rela- 
tively wide  port  opening,  furnishing  excellent  volumetinc 
efficiency.  The  air  cylinder  is  cooled  by  a  hopper  jacket 
open  at  the  top  and  filled  from  a  bucket,  thus  doing  away 
with   water   piping   and  circulating   pump.     The   frame   is   of 


Public  Utility  Rates  and  the  Bonus 
System 

Application  of  the  fundamental  principles  of  the  bonus 
system  to  the  rates  for  the  service  rendered  by  a  public  util- 
ity is  as  logical  in  its  conce|)tion  as  is  their  application  to 
the  pay  of  a  riveter.  \  riveter  of  ordinary  skill  and  ordinary 
heultli  is  thought  to  be  worth  a  dellnite  wage  at  the  start, 
but  if  he  climbs  above  the  ordinary  level  by  Increasing  his 
skill  and  carefully  looking  after  his  health,  so  that  he  can 
work  more  quickly  and  energetically,  he  is  rightly  entitled  to 
proportionately  increased  pay.  He  knows  this  when  he 
starts  the  week's  work,  and  on  pay  day  his  efllciency  has  been 
calculated  and  he  receives  his  pay  without  argument.  His 
employer  is  satisfied,  for  although  he  has  paid  more  total 
wages  in  the  period,  he  has  obtained  sei^rlce  in  full  measuri' 
and  he  has  made  more  money. 

Few  public  untilitles  are  rewarded  adequately  for  more  than 
ordinary  efiiclency,  yet  what  is  more  reasonable  than  that  a 
.set  basis  be  arrived  at  upon  wliich  they  shall  receive  ordinary 
returns  i'nd  that,  exceeding  this,  they  shall  be  rewardeil  in 
proportion?  At  present  they  do  not  know  with  any  degree  of 
certainty  whether  it  will  be  reward  or  penalty  that  any 
twelve-month  period  will  bring.  If  a  highly  etJlcient  service 
is  rendered  because  of  the'  foresight  of  their  managements 
and  skill  of  their  workers,  they  have  no  positive  knowledge 
that  there  will  be  sufficient  revenue  to  pay  the  wages  that 
such  foresight  and  skill  demand  elsewhere.  And  if  they  do 
show  such  a  revenue  and  something  over,  experience  has 
shown  that  more  often  than  not  the  entire  additional  pay  is 
returned  to  their  employer — The  public.  Electric  service  is 
a  modern  institution  and  its  control  and  regulation  must  be- 
come modern.  The  utilities  and  the  public  are  entitled  to 
know  in  advance  what  the  rewards  for  efllciency  or  the  penal- 
lies  for  carelessness   will   be. — Editorial  in  Electrical   World. 


Method  of  Blasting  a  Wide  Ditch 

By   HARRY  GOUGH. 

Experienced  ditch  blasters  tell  us  it  is  not  practicable  to 
blast  a  ditch  of  a  greater  width  than  about  14  ft.  The  rea 
son  is  that  too  much  of  the  material  shot  into  tlie  air  falls 
back  Into  the  ditch  if  It  is  attempted  to  cover  a  greater  width 
than  that.  While  it  is  true  that  the  greater  the  width  the 
more  dirt  will  fall  back  into  the  cut.  it  is  sometimes  possible 
to  blast  a  ditch  considerably  wider  than  H  ft.  Of  course, 
conditions  must  be  favorable. 

I  recently  blasted  a  ditch  40  ft,  wide  and  320  ft.  long  for 
the  New  Jersey  Cement  &  Construction  Co.  at  I'omonkey, 
.\ld.     It  was  in  a  swamp.     The  soil  was- wet  sand  and  muck. 

Following  is  a  description  of  the  method  employed :  The 
center  line  was  first  laid  out.  Down  the  line  we  ran  a  row 
of  bore  holes  3V6  ft.  deep  and  30  In.  apart.  Then  on  a  line 
:\\ii  ft.  on  each  side  of  the  middle  row.  two  other  rows  of 
holes  were  spaced  the  same.  In  each  hole  we  loaded 
two  sticks  of  40  per  cent  ammonia  dynamite  1><,  by  S  size. 
The  three  rows  were  shot  together  in  short  sections  with 
electric  caps  and  a  blasting  machine.  The  capacity  of  my 
machine  was  30  holes,  but  1  made  it  fire  Si!  holes  at  a  shot 
on  this  job;  that  is,  we  pullerl  about  :!0  lin.  ft.  per  shot.  This 
ditch  originally  was  13  or  14  ft.  wide.  Then  three  more 
rows  of  holes  were  put  down  on  each  side  of  the  ditch,  loaded 
and  shot  as  before;  that  is.  nine  rows  In  all.  3»4  ft.  apart. 

Considerable  dirt  from  the  two  side  shots  fell  into  the  mid- 
dle or  first  cut.  In  fact,  there  was  quite  a  bank  in  the  mid- 
dle. A  row  of  two-cartridge  charges  were  put  down  In  this 
bank  and  shot  again.  This  threw  out  some  of  the  loose  dirt, 
but  not  by  any  means  all. 

Here  is  where  the  favorable  conditions,  making  possible  a 
ditch  40   ft.   wide  and   4   ft.  deep,   came   in.     There  was  con 
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siderable  fall  and  quite  a  volume  of  water  above  the  upper 
end  of  the  ditch.  This  was  dammed  up  until  the  ditch  was 
Masted.  Then  the  dam  was  removed  and  the  flow  of  water 
was  sufticietit  in  volume  and  swiftness  to  cairy  the  loose  dirt 
that  had  fallen  back  down  to  the  outlet. 

In  all,  1.300  lb.  of  dynamite  and  l.SSt;  electric  blasting  caps 
were  used  on  the  job.  They  cost  $4oii.  Labor,  9G  hours  at 
60  ct.  per  hour,  amounted  to  $.57.60,  making  the  total  cost 
S493.GII.  This  figures  about  $1.54  per  running  foot,  but  in 
that  connection  it  must  be  kept  in  mind  that  the  ditch  was 
40  ft.  wide  and  4  ft.  deep. 


struction  Co.     The   bids  were  referred  to   the  engineering  depart- 
ment. 


Motor  Truck  Serves  as  Switch  Engine  in 
Breakwater  Construction 

A  motor  truck  mounted  on  tlanceil  wheels  so  as  to  operate 
en  standard  gage  railway  track  is  being  employed  as  a  switch 
engine  in  constructing  a  breakwater  at  Santiago,  Calif.  The 
breakwater  is  being  built  by  the  W.  M.  Ledbetter  Co.,  con- 
tractors, I. OS  Angeles.  Calif.,  for  the  purpose  of  controlling 
silt  deposits  from  the  Santa  Ana   River.     The  truck  is  used 


2.Ton  White  Truck  Mounted  on  Flanged  Wheels. 

to  push  Standard  flat  cars  carrying  loads  of  80,000  to  90,000 
lb.  of  stone  from  the  railway  siding  to  the  derrick  on  the 
breakwater,  a  distance  of  about  900  ft. 


News  Letter 

St.  Louis  Items 

By  A.   B.  KOENIG. 

Thv  Board  of  Public  Service  of  the  city  of  St.  Louis  will  receive 
bids  until  Nov.  26  for  improving  Natural  Bridge  Ave.  from  Union 
Blvd.  to  Clara  Ave.  Plans,  specifications,  form  of  contracts  and 
other  information  can  be  had  at  the  office  of  the  president.  Board 
of  Public  Service,  room  300,  City  Hall. 

Janscn  &.  Schaefer,  Sparland,  111.,  expect  to  finish  their  work 
at  that  point  in  a  couple  of  weeks.  They  want  another  job  suit- 
able for  a  ■•4-.vU.  Erie  shuvil  ana  about  ',(1  h>  ail  of  stock.  Will 
split  outfit  if  necessary. 

}'.  .McGraw,  22:;:'  McCausland  Ave.,  St.  Louis,  Mo.,  has  an  8- 
team  outfit  Idle  that  he  wants  to  place  on  work  in  this  part  of 
the  countrj'- 

-M.  C.  Connors  of  Chicago  was  with  us  the  other  day.  Connors 
is  nnishln-f  a  bl?  sewer  Job  at  Bradley,  111.,  also  some  county  road 
work  at  Brookfleld,  Mo.,  and  a  cut-oft  for  the  Burlington  R.  R. 
:it  Nelson,   Wis. 

Harr>-  J.  Carden  writes  us  from  Columbus,  Mich.,  that  he 
■.vouUl  lik::  to  place  a  team  outfit  on  some  work  down  south  for 
the  winter. 

Ira  J.  Printy  has  subbed  35,000  yd.  of  state  road  work  from 
I'ameron.  Joyce  &  Co.,  near  CarterviUe,  111. 

S  Hannctin  .vlll  (mish  his  work  on  the  Frisco  R.  R.  at  Eureka. 
.Mo.,  the  latter  part  of  this  month.  He  is  in  the  market  for  some 
more  work  for  his  12-team  outfit. 

W.  Haley  came  in  from  L.  I.  Viall's  job  on  the  Frisco  R.  R.  the 
other  (lay  for  some  labor  and   supplies.    Went  back   happy. 

Ro.t.  KInkaid  will  have  a  10-team  outfit  idle  at  Saratoga. 
-Vrk.,   In  a  couple  of  weeks. 

Columbus  S.  Jones,  the  boss  stationman.  is  laid  up  at  home 
her-i  with  a  sore  foot.     Expects  to  be  out  in  a  few  days. 

Wni.  Henderson.  129  N.  Lake  St.,  Aurora,  111.,  has  a  9-team 
outfit  Idle. 

W.  A.  Gierke  came  in  from  Waldron.  Mo.,  looking  for  work  for 
his  9-team  outfit  which  Is  finishing  a  levee  for  the  Burlington 
R.  n.  It  that  point  this  week. 

Jack  Carroll  will  complete  his  levee  work  at  East  Cape  Girar- 
deau In  live  weeks.  When  completed,  he  Is  going  to  move  his  30 
teams  on  to  a  new  levee  job  at  Gale.  111. 

Contractors  when  In  want  of  labor  or  work  for  their  outfits, 
write  Koenig  F.-ibor  Agency.  612  Walnut  St..  St.  Louis.  Mo.:  50?. 
Delaware  St.,  Kinsas  City.  Mo.,  or  1020  Douglas  St.,  Omaha,  Nebr 

O.  J.  Hanlck,  1007  Pine  St  .  St.  I>ouls,  Mo.,  wants  to  contract 
for  the  haullner  of  12.000  yd.  of  gravel  near  Palmjxa,  Mo. 

Chas.  C.  Omve.".  Clarion.  la.,  has  1.1  teams,  a  fresno  and  ex- 
rav-itor  Idle.  He  i.i  anxious  to  place  them  on  any  kind  of  work 
In   this  part  of  the  country. 

The  contr.ict  for  ronstructlne  a  steel  bridge  over  the  Osage 
River.  14  miles  east  of  Jefferson  Clt.v.  Mo.,  and  making  a  con- 
n»ctlng  link  In  the  Southern  Cross  State  Highway  was  awarded 
to  the  Kansa-s  City  Bridge  Co.  The  steel  and  piers  will  cost 
$123,000.     The  estimated  cost  of  the   entire   structure   Is   $171,000. 

Commissioner  Arthur  P.  O'Le.Try  reportifl  nt  the  meeting  of 
the  East  St.  Louis  Council  on  Ort  25  that  thf  improvement  of 
St.  Tx>ui9  Ave.,  between  ColUnsvllle  .\ve.  and  N.  Tenth  St.,  h.id 
been  completed  at  a  cost  of  $53.!f80.  Bids  for  the  Improvement 
of  Columbia  place  were  received  from  the  H.  H.  Hall  Construction 
Co.,   the   Concord   Construction   Co.    and   the   B.   E.    Bunnell   Con- 


Personals 

H.  L.  Kile,  heretofore  roadinaster,  has  boon  appointed  engineer 
of  the   WeElcrn   Division  of  the  Western  Pacific  Ky. 

William  B.  Bamford,  M.  Am.  Soc.  C.  E.,  was  elected  mayor  of 
Belmar.  N.  J.,  at  the  recent  election.  He  is  planning  the  adoption 
of  ti'e  Ixiroush-manaper  type  of  government  which  will  be  the  first 
ot  iti:  kmd  in  New  Jersey. 

Dr.  William  H.  Walker  has  resigned  as  director  of  the  division 
of  industrial  co-oper.ation  .ind  research  at  the  Massachusetts  In- 
stitute of  Technology,  and  will  resume  his  consulting  practice. 
He  is  succeeded  by  Prof.  Cliarlcs  L.  Norton. 

John  J.  Lamb  has  been  aiipointed  safety  engineer  at  the  head- 
quaneis  office  of  the  National  Safety  Council,  succeeding  R.  H. 
Guerrant  who.  after  :!Vi  years'  service,  left  the  council's  staff  Oct. 
1  to  tike  up  sales  engineering  work  with  the  Industrial  Appliance 
Co.  .it  Chicago. 

A.  T.  Dice,  Jr.,  l.as  been  appointed  assistant  superintendent  of 
the  Ueadinj--  and  Harrisburg  Division  of  the  Philadelphia  &  Read- 
ing Ry.  Other  changes  are:  W.  D.  Kinsey,  division  engineer. 
Keadinp  division,  to  Shamokin  division  assistant  superintendent's 
offices  in  Tamaqua;  John  U.  Goodman,  division  engineer.  Harris- 
burg. to  division  engineer,  Reading;  N.  W.  H.  Schafter,  to  division 
ensmcer.  Shamokin;  W.  R.  Dunn,  of  Philadelphia,  to  division  en- 
gineer,  Harrisburg. 

Chester  &  Fleming,  consulting  engineers,  Pittsburgh.  Pa.,  hav- 
ing previouFly  announced  the  retirement  of  Thos.  Fleming,  Jr.. 
from  and  the  entrance  into  the  firm  of  D.  E.  Davis.  J.  P.  l^aboon 
and  J.  T.  Camiibell  as  partners,  now  announce  a  change  in  the  firm 
name  to  the  J.  N.  Chester  Engineers,  and  further  announce  the 
admittance  of  E.  E.  Bankson  as  a  partner.  The  firm  now  con- 
sists of  J.  N.  Chester,  D.  E.  Davis,  J.  F.  Laboon,  J.  T.  Campbell 
and  E.  E.  Bankson. 

Lewis  Nixon,  PuMic  Service  Commissioner  for  the  First  Dis- 
trict. New  York  City,  since  May  3,  1919,  recently  tendered  his 
resignation  in  order  to  devote  his  attention  to  his  private  business 
interests.  Governor  Smitli  has  appointed  Alfred  M.  Barrett,  who 
has  a^ted  as  Depvity  Commissioner  since  Mr.  Nixon's  appoint- 
ment as  conunissioner.  Commissioner  Barrett  is  a  former  banker, 
who  was  connected  with  several  of  the  principal  financial  institu- 
tions of  New  York  City,  and  was  at  one  time  president  of  the 
Guardian  Trust  Co.  Previou.5  to  his  appointment  as  deputy  .by 
Commissioner  Nixon,  Mr.  Barrett  was  superintendent  of  hlghv/ays 
of  the  Borough  of  Queens. 


Industrial  Notes 

The  Austin  Machinery  Corporation.  Chicago,  111.,  has  established 
10  primary  district  offices  and  warehouses  and  upwards  of  50  sub- 
sidiary offices  and  agencies  throughout  the  L'nited  States.  The 
cities  at  whicli  tlie  district  ollices  and  warehouses  are  located 
were  selected  with  a  view  of  affording  the  most  strategic  positions 
from  point  of  trunlv-llne  ship'ment.  Each  warehouse  carries  a  full 
stoclv  of  machines  and  parts. 

Blaw-Kncx  Co.,  of  Blawnox  (Pittsburgh).  Pa.,  has  established 
a  new  sales  district  in  the  South,  with  headquarters  in  Birming- 
nam,  Ala.  The  Birmingham  office  is  located  at  408  American  Trust 
BIdff.  In  addition,  the  Blaw-Knox  Co.  lias  district  offices  in  New 
York,  Chicago,  Detroit,  Boston,  Baltimore,  San  Francisco  and 
SheiHeld,  England.  Prescott  V.  Kelly,  formerly  connected  with 
the  executive  sales  department  at  Pittsburgh,  is  in  charge  of  the 
new  office. 

Fairbanks.  Morse  &  Co.  has  purchased  the  entire  business  con- 
sisting of  all  stock  on  hand,  good-will  and  liabilities  ot  the  Luster 
Machine  Shop  &  Railway  Eiiuipment  Co.,  917  Arch  St.,  Philadel- 
phia. Fairbanks-Morse  have  opened  a  new  branch  at  this  address 
under  the  management  of  Mr.  D.  W.  Dunn.  The  entire  personnel 
of  the  Luster  Alachinery  Co.  has  been  retained.  E.  J.  Luster, 
former  president,  will  bo  manager  of  the  machine  tool  division  of 
the   Fairbanks-Morse   Philadelphia  branch. 

Arthur  G.  Spurlock,  on  Nov.  1.  became  treasurer  of  the  H.  H. 
Robertson  Co.,  Pittsburgh,  Pa.,  in  charge  of  finance,  accounting, 
credit,  collections,  etc.  Mr.  Spurlock  comes  from  the  American 
Refractories  Co.,  ot  which  he  has  been  treasurer  for  the  past  four 
years.  Mr.  Joseph  Myshrall,  who  has  for  so  many  years  fulfilled 
the  duties  of  secretary  and  treasurer,  will  continue  as  secretary 
ot  the  11.  H.  Robertson  Co.  in  charge  of  corporate  records  and 
correspondence,  compensation,  insurance,  contracts,  statistics, 
office  management  and  similar  matters. 

Albert  H.  Hopkins  has  resigned  from  the  presidency  of  the 
Engineering  Advertisers'  Association  of  Chicago,  and  from  the 
managership  of  advertising  and  sales  promotion  departments  of 
the  C.  F.  Pease  Co.,  Chicago,  to  become  Chicago  manager  of  the 
J.  Roland  Kav  Co..  International  Advertising  Agents,  at  their  new 
building  at  161  E.  Erie  St.,  just  east  of  N.  Michigan  Blvd.  Mr. 
Hopkins  is  well  known  through  the  middle  west  as  a  former  pub- 
lishers' special  representative,  and  through  his  activities  as  an 
organizer  and  charter  member  of  the  above  association.  His  asso- 
ciation with  the  J.  Roland  Kay  Co.  will  also  be  in  the  capacity 
of  manager  of  Its  domestic  division. 

Clifford  P.  Messinger  has  been  appointed  general  sales  manager 
of  Chain  Belt  Co.,  Milwaukee,  Wis.,  manufacturers  ot  Rex  chains, 
concrete  mixers  and  elevating  and  conveying  machinery,  to  suc- 
ceed L.  C.  Wilson  who  has  resigned  to  become  secretary  of  the 
Federal  Malleable  Co..  closely  associated  with  the  Chain  Belt  Co. 
Other  promclions  announced  are  C.  E.  Stone,  assistant  to  the  vice- 
president,  and  J.  A.  Monahnn,  purchasing  agent.  Mr.  Messinger, 
for  the  last  two  years  assistant  to  the  vice-president,  has  been 
connected  with  the  Chain  Belt  Co.  since  1911.  He  Is  perhaps  best 
known  In  his  capacitv  as  manager  of  Rex  mixer  sales,  which  he 
held  for  three  vears  and  has  also  been  advertising  manager. 
Recently  Mr.  Messinger  has  been  elected  chairman  of  a  group  of 
nationally  known  construction  machinery  manufacturers  asso- 
ciated  for   the    purpose   of  developing   export   business. 


Trade  Publications 


The  fnlltwing  trade  publications  ot  interest  to  engineers  and 
contnactors  h.ave  been  Issued  recently: 

Clamshell  Buckets.— Blaw-Knox  Co.,  Pittsburgh,  Pa.  Two 
folders,  ime  d(  vottd  to  the  Blaw  Bulldog  bucket,  the  other  to  a 
dlseusslon  of  lever  arms,  S-bends  and  rated  capacities  of  buckets. 

Steam  Hoists. — Lidgerwood  Mfg.  Co.,  New  York.  52-pape  bul- 
letin illustrating  and  describing  Lidgerwood  steam  hoists  for 
contractors'  uses.  _  _ 

Clamshell  Buckets.— G.  H.  Williams  Co..  Erie.  Pa.  60-page 
catalog,  devoted   to   the  Williams  Clamshell  buckets. 
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The  Great  Defect  of  Our  Present 
Banking  System 

When  the  federal  reserve  banking  bill  became  a  law,  one 
of  Its  greatest  merits  was  supposed  to  be  the  creation  of  an 
"elastic  currency."  As  a  matter  of  fact  this  has  proved  to 
be  Its  greatest  defect. 

The  legislators  who  drew  the  bill,  as  well  as  those  who 
%oted  for  It,  were  deceived  by  the  appearance  of  financial 
stability  that  seemed  to  be  assured  through  securing  a  cur- 
rency that  would  automatically  expand  when  business  is  brisk 
and  automatically  shrink  when  business  Is  dull — an  "elastic 
currency."  They  knew  so  little  of  the  real  mechanism  of  ex- 
change that  they  were  easily  persuaded  that  a  good  emer- 
gency device  would  prove  equally  good  when  no  emergency 
exists.  During  the  panic  of  1907,  when  nearly  all  currency 
ran  to  a  biding  place,  it  bad  been  seen  to  be  a  wise  step  on 
the  part  of  banks  to  create  an  emergency  currency,  namely, 
"clearing  house  certificates."  This  emergency  currency  was 
illegal,  but  It  served  to  allay  apprehension  and  entice  legal 
money  back  into  circulation.  So  it  was  iUogncally  reasoned 
that  a  medicine  that  had  been  so  effective  during  an  illness 
should  be  taken  after  the  illness  had  ceased;  accordingly 
the  Aldrich  senate  committee  recommended  a  bill  in  which 
the  medicine  of  "elastic  currency"  was  prescribed  as  a  part 
of  the  dally  financial  diet. 

This  was  done  in  face  of  the  almost  universal  opinion  of 
economists  that  any  change  in  the  volume  of  money  affects  a 
corresponding  change  In  the  general  level  of  prices  of  com- 
modities, unless  the  change  in  money  is  offset  by  some  coun- 
teracting change.  Among  counteracting  changes  that  may 
occur  are  changes  (1)  in  the  velocity  of  circulation  of  money, 
(2)  In  the  per  capita  productivity,  and  (3)  In  the  population, 
as  explained  in  detail  In  Mr.  Gillette's  article  in  our  Issue  of 
April  2. 

When,  due  to  the  increase  in  per  capita  money,  and  the 


consequent  increase  in  the  spending  of  money,  commodity 
prices  begin  to  rise,  merchants  and  manufacturers  begin  to 
stock  up  with  goods  in  order  to  take  advantage  of  the  un- 
earned increment  that  they  foresee  will  occur  it  the  rise  does 
not  change  to  a  fall  in  prices.  The  effect  of  this  Is  to  in- 
crease the  rapidity  with  which  the  existing  supply  of  money 
must  turn  over  In  a  year;  or,  in  other  words,  the  velocity  of 
monetary  circuUition  increases.  The  product  of  the  total 
money  in  circulation  by  the  number  of  times  it  is  turned 
over  annually  (or  its  velocity  of  circulation)  is  the  total  buy- 
ing power  during  the  year,  which  may  be  called  the  total  real- 
ized demand  for  goods  and  services.  Hence  we  have  the 
simple  formula  for  average  prices: 

M  X  V 
P  = 


N 
In  which  p  is  the  average  price,  M  Is  the  total  money,  V 
is  the  number  of  times  the  money  Is  turned  over  duiing  the 
year,  and  N  is  the  total  number  of  units  of  things  and  serv- 
ices sold  during  the  year.  This  factor  N.  which  is  the  active 
supply,  may  be  resolved  Into  two  factors,  namely,  total 
population  (P)  and  per  capita  productivity  (E).  Then  we 
have: 

M  X  V 

P  = 

P  X  E 

Then,  as  explained  In  detail  In  Mr.  Gillette's  article  of  April 
2,  if  the  total  value  of  wholesale  commodities  bears  a  rela- 
tively constant  ratio  to  the  grand  total  value  of  all  retail 
profits  and  personal  service  wages,  it  follows  inevitably  that 

M  X  V 

W  =  kX 

P  X  E 
In  which  W  is  the  wholesale  index  price  (or  relative  aver- 
age price)  of  commodities,  and  k  is  a  constant  factor.  Mr. 
Gillette  showed  that  k  =  0.5  for  the  standards  of  E  and  V 
that  he  uses.  The  fact  that  this  formula  gives  results  agree- 
ing very  closely  with  the  actual  wholesale  Index  price  for 
every  year,  as  far  back  as  accurate  data  are  available,  estab- 
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lishes  its  substantial  accuracy,  and  therefore  tiie  soundness 
of  the  reasoning  used  in  its  deduction. 

If  the  formula  is  correct  it  shows  that  the  quantity  of  money 
iM)  is  an  important  factor  in  determining  commodity  price 
levels.  Hence  it  shows  that  an  "elastic  currency"  that  ex- 
pands when  prices  rise  and  contracts  when  they  fall  is  an 
elastic  evil.  Indeed  it  would  be  difficult  to  devise  a  more 
etreotive  machine  for  causin.s  prices  to  swing  up  and  down 
rapidly  and  widely.  We  have  witnessed  the  efficiency  o£ 
this  machine  as  a  price  accelerator,  and  we  are  now  about 
to  witness  its  equally  damaging  efficiency  as  a  price  reducer. 
The  price  level  is  now  dropping  so  rapidly  that  some  of  the 
"elastic  currency"  is  be.ginning  to  withdraw,  and  this  very 
withdrawal    will    accelerate   the   drop    in    prices. 

Our  average  wholesale  commodity  prices  are  now^  about  125 
per  cent  above  the  prewar  level,  and  can  therefore  decrease 
another  25  per  cent  before  reaching  a  level  of  70  per  cent 
above  the  prewar  level.  When  that  level  has  been  reached, 
the  factor  \'  (velocity  of  money  circulation)  will  be  back  to 
normal,  if  the  present  quantity  money  (M)  remains  substan- 
tially unaltered.  But  there  is  the  danger  that  our  "elastic 
currency"  will  shrink  so  rapidly  that  prices  will  fall  at  a  rate 
that  will  be  ruinous  to  many  business  men,  and  therefore 
produce  an  ill  effect  upon  all  industry. 

It  is  undeniable  that  a  currency  that  is  "elastic"  in  both 
directions  is  preferable  to  one  that  is  "elastic"  in 
one  direction  only.  The  paper  money  issued  by  Euro- 
pean nations  appears  to  be,  for  the  most  part,  "elastic" 
only  in  the  direction  of  expansion.  But  is  it  not 
feasible  to  invent  a  form  of  currency  regulation  that  wul 
cause  the  number  of  dollars  in  circulation  to  decrease,  in- 
stead of  increase,  as  velocity  of  circulation  increases?  An 
ideal  currency  would  be  one  in  which  M  X  V  -h  P  would  be 
constant  Then  the  price  level  would  change  only  as  produc- 
tive efficiency  (E)  changes.  This  could  be  accomplished  by 
retiring  some  of  the  currency  as  the  price  level  rises,  which 
is  exactly  the  converse  of  what  is  done  under  our  present 
federal  bank  reserve  system. 

Bankers  are  naturally  anxious  to  increase  their  loans 
where  this  can  be  done  with  safety,  but  a  general  and  great 
increase  in  loans  can  only  be  accomplished  under  our  pres- 
ent system  by  rediscounting  commercial  paper,  and  this  in- 
volves th?  issuance  of  more  paper  currency.  Thus  it  comes 
about  that  a  banking  system  designed  to  secure  stability  of 
business  really  secures  stability  only  in  so  far  as  it  protects 
against   runs  on   banks. 

Under  our  present  banking  system  a  general  collapse  of 
the  banks  is  impossible.  But  if  the  system  permits  recurrent 
disorganization  of  all  other  forms  of  business,  as  it  certainly 
does,  the  present  federal  reserve  law  is  far  from  being  ideal. 
The  bankers  have  secured  a  large  measure  of  security,  and 
In  thi.>  result  every  business  man  rejoices.  But  surely  there 
is  some  practical  way  of  stabilizing  price  levels  that  will  pro- 
tect the  nation  from  such  violent  btisiness  upheavals  as  we 
now  witness.  On  another  page  will  be  found  an  article  by 
Mr.  Gillette  in  which  is  outlined  a  method  of  stabilizing  price 
levels. 


A  Building-Construction  Hazard. — Large,  cylindrical  col- 
umns of  concrete  are  provided,  in  many  factory  buildings, 
for  supporting  the  floors  and  the  loads  that  are  to  be  imposed 
on  them  when  the  building."  are  completed.  These  columns 
may  be  2  ft.  or  more  in  diameter,  when  finished,  and  the 
openings  left  for  them  on  the  floors,  before  the  concrete  is 
poured,  are  of  corresponding  diameter.  Several  men  were 
injured,  on  a  building  recently  erected,  by  falling  into  some 
of  these  opening."  which  had  been  left  unguarded.  It  is  plain 
that  a  fatal  accident  might  easily  result  in  this  way.  The 
prevention  of  such  accidents,  states  the  November  Travelers 
Standard,  appears  to  ba  simple  matter.  A  square  inclosure, 
composed  of  four  posts,  two  sets  of  rails,  and  a  toe-board, 
can  be  erected  with  little  trouble  or  expense.  An  inclosure 
of  this  kind  should  be  provided  for  every  floor  opening,  and 
when  the  columns  have  been  poured  at  one  floor  level  the 
inclosures  may  be  transferred  to  higher  levels,  to  be  used  in 
a  similar  manner  and  for  the  same  purpose.  All  floor  open- 
ings should  be  guarded  at  least  as  effectively  as  here  de- 
scribed, but  in  many  cases  the  inclosures  should  be  stronger 
and  of  more  permanent  character,  and  should  be  secured  so 
that  they  cannot  be  dtsp»jiced  or  removed  easily.  The  toe- 
boards  should  not  be  omitted,  especially  when  the  conditions 
are  such  that  persons  working  at  lower  levels  might  be  struck 
by  objects  falling  from  above. 


Recent  Changes  in  Wholesale 
Prices 

Wholesale  prices  of  commodities  reached  their  peak  in 
.May  when  the  index  pric  was  272,  as  compared  with  an 
average  of  100  for  the  year  191 S.  The  corresponding  index 
price  for  October  was  225,  a  drop  of  17.3  per  cent  in  the 
last  five  months.  For  October.  1919,  the  index  price  was 
223.  .so  that  wholesale  commodity  prices  are  practically  back 
to  the  level  of  a  ytar  ago. 

The  following  table,  issued  by  the  U.  S.  Dept.  of  Labor, 
gives  the  index  prices  for  9  classes  or  groups  of  commodi- 
ties, the  index  price  of  each  class  being  100  for  the  year 
1913: 

11119.  1920. 

Group.  Octol>er.  September.  October. 

Farm    products    230  210  182 

Food.   ;tc 211  223  204 

Cloths  and  clothing 313  278  25" 

Fuel  and  1  ghting 181 

Me'als  and  metal  products   161 

Lumber  ant',  building  materials 231 

Clwmicals  and   drugs   174 

llouse-furnishins:  goods    264 

Miscellant  cus    220 

All  commoclties    223 

The  class  called  Lumber  and  Building  Materials  con 
sisis  of  brick,  lumber,  glass,  lime,  cement,  paint,  shingles, 
tar,  putty  and  rosin.  The  index  price  is  a  weighted  aver- 
age, the  "wtighting"  being  proportional  to  the  quantity  mar- 
keted during  the  last  census  year.  Any  reader  interested  in 
the  average  wholesale  prices  of  each  class  of  building  ma- 
terials for  past  years,  should  secure  Bulletin  No.  226  of  the 
Bureau  of  Labor  Statistics,  which  gives  not  only  these  prices 
but  those  of  the  other  classes  of  commodities  for  every 
year  from  1890  to  1916  inclusive.  Similar  data  subsequent 
to  1916  can  be  found  in  the  Monthly  Labor  Review,  issued 
by  the  U.  S.  Dept.  of  Labor.  There  is  an  excellent  govern- 
ment publication  called  War  Industries  Board  Bulletin  No. 
1  on  Wholesale  Prices,  1913   to  1918. 


284 

282 

192 

184 

318 

313 

222 

216 

371 

371 

239 

229 

242 

225 

The   Prices   of   Construction 
Materials 

As  shown  in  another  editorial,  the  average  wholesale 
price  of  building  materials  in  October  was  213  per  cent  above 
the  avera.ge  for  1913,  spite  of  the  fact  that  the  average  price 
of  all  commodities  is  now  125  per  cent  above  the  average 
of  1913.  It  should  be  remembered,  however,  that  the  prices 
of  nearly  all  building  materials  are  greatly  affected  by 
freight  rates.  In  June,  1918,  an  average  increase  of  25  per 
cent  occurred  in  freight  rates,  but  the  increase  was  con- 
siderably in  excess  of  this  average  for  building  materials. 
The  chairman  of  the  U.  S.  Senate  Committee  on  Recon- 
struction and  Production,  William  M.  Calder,  states  that 
freight  rates  on  building  materials  were  increased  50  per 
cent  on  June,  1918. 

On  Aug.  26,  1920,  average  freight  rates  were  increased 
about  35  per  cent,  and  Senator  Calder  states  that  freight 
rates  on  building  materials  were  increased  40  per  cent.  An 
increase  of  50  per  cent  in  1918,  followed  by  an  increase  of 
40  per  cent  in  1920,  is  equivalent  to  an  increase  of  110  per 
pent  on  the  original  rates. 

In  the  manufacture  of  brick,  cement  and  lime,  the  cost  of 
coal  is  a  very  big  item.  Coal  is  a  commodity  whose  price 
has  risen  about  184  per  cent  since  1913.  It  takes  about  a 
ton  of  coal  to  make  1,000  brick,  and  the  Common  Brick  Man- 
ufacturers' Association  states  the  average  price  paid  for 
coal  by  members  of  the  association  is  $10  a  ton.  The  aver- 
age price  of  brick  sold  by  members  of  the  association  was 
about  $20.38  in  September.  The  r.  S.  Bureau  of  Labor,  in 
Bulletin  No.  226.  gives  the  average  price  of  common  brick 
in  1913  in  Cincinnaii  at  %'t  and  in  New  York  at  $6.56.  The 
following  table,  issued  by  the  Common  Brick  Manufacturers' 
Association,    gives    average    prices    in    different    sections    of 

America,  as  of  Oct.  1,  1920;  N".   of  Trice 

Firms  nor 

Dist.  Report-  Thou.-<- 

No.                     Includes  States   of  ing.  and. 

1.  N.  Y.,  Me.,  N.  H..  Vt.,  Mass.,  Conn..  R.  I.  l6  $24.22 

2.  Pa.,  N.  J.,  Md.,  D.  C 12  23.43 

3.  Va..   X.   P..    .S.   C,   Ga..    Fla 3  21.00 

1.     Mich..   Ohio.  W.   Va 9  20.72 

.').     III..    Ind 16  IS. 73 

6.  Kv..    Tenn..    Miss..    Ala..    Ark.,    La 16  20  47 

7.  N.  &  S.  Dak..  Minn.,  Neh.,  Lii..   Kan..  Mo.  6  16.80 

S.  Okla..   Tex..   N.   M 10  19.50 

1.  Mont..   Wye   Ida.,    Utah,   Colo..   Nev 2  20.50 

10.     Wash.,    Ore..    Calif..    Ariz 7  18.40 


Total   and   average 


91 


$20.38 


(98) 


Euffineetint/  (iiid  Coutractinff  for  Xuiember  :i4,  1920. 


505 


Bxisllni;  brick   plant?   are   capable  of   producing  six   billion  foiuiiion  liriok.  porilaiul  vcnit'nt.  natural  i.'t'int-nt,  llmo.  piiu-  doors, 

trick  annuallv    and  the  350  members  of  the  association  pro-  v^nw  class,  window  kIusw,  Imh.  imnb.r  iIh.ukIh*  ilr.  lun.lock.  nm- 

duce    about    half    the    total.      The    monthlv    bulletin    of    the  "'«••  ""k    whit»  pin.,  yrllow  pin.-.  p.,pkii   iu.d  spruo.-i.  pulni  mutt- 

"  ruils    (While    lead,    linsei-d    oil.    turpentine    and    »inc    white),    pulty. 

aasoriation  says:  ro«in.  .-(liliiKles  (cypress,  white  pine,  red  fedHr>.  and  inr.     For  thu 

Jutt  now  there  Is  Home  talk  of  a  drop  in  cal.     This  Is  the  tln<t  ■nietiils  and   metal   priKluets '■   ind.  x   priees   tin-   Uureati   uses:     Iron 

Infomntlon    that    leads    to   a    suKKestion    that    liriek    inn    l>e    made  ,,re.  plK  iron,  cast-iron  pi|h-.  st.el  l.llli-i.s.  steel  iplates.  mils,  sheets, 

cheaper  next  year.     Brick  Is  composed  of  mud.  coal  and  labor.     The  stnutural.    nails,    fence    wirei.    liar    iron,    copper    ilnKot,    sheet   and 

rtmt    Item    is    cheap   and    plentiful.      The    price    and    supply    of    the  wirel,    lead    (pitt    and    pipel,    tin    (piB    and    iilalel.    rinc    iple    and 

other  two.   plus   transportation   coMs,    reKUlat-   lirlcK   prices.  sheet),  quicksilver,   silver,  auuers.  axes,   liitls,   chisels,   door  knot>s. 

It   is   evident   from   consideration    of   the   three    controlling  pil-s.   hammers,   locks,  plane.i.  .-uiws.   trowels,   vises,   woml  screws, 
items  of  cost  of  common  brick,  namely,  labor,  coal  and  trans- 

portatiiin.    thai    the    price   of   brick    is    not    likely    to   decline  Roolv     RtiVltiW 
with  i;re;it  rapidity.     It  should  also  be  remembered  that  brick 

nianui'acturers  seldom  carrv  in  stock  a  verv  larse  supplv  of  Ordinary  Foundations,  Voi.  l  of  Enoineenng  and  Building 
^  ,  ,  _,  .  .  ,  ■  .  .  .,.,.'  ,.  I  .„  Foundations— 1:\  Charles  Kvaii  1-i.wler.  ( •inisuliinj,  KukIii.  .r.  Mem- 
brick.      The    Association    estimates    that    its    members    have  i,,.,.    y    j;    ,.    ,.;     ,,    i.;,,,.    i,„     ,-„„      j.,i,„   \v,i.-,\    and  Suns,  inc., 

on   hand   about   one   month's   output.     In    this   respect    brick  -N'-w  Vork     cloth:  cxu  In.;  pp.  .").!i.  iilustmted.    j.'.um. 
nianufactuiers    differ   from    many    others,    for    they    are    not  This    book    is   in   reality   a    fourth   edition   of   the   author's 
■  ler  the  necessity  of  sellin«  at  less  than  costs  in  order  to  work    on    subaqueous    foundations.      Enough     material     hap 
.e  themselves  from  bankruptcy.     The  same  doubtless  holds  been  accumulated  to  Till  three  volumes,  to  be  published  under 
:•'  of  nearly   every   class   of   manufacturer  of  construction  the  general  title  of  "Kngineering  and  liulldlnK  Foundations." 
..lerials.  with  the  possible  exception  of  some  of  the  metals.  This    treatise    retains    all    the    matter   on    piles,    pile    driving 
In  view  of  the  importance  of  being  able  to  forecast  approx-  and  ordinal y   foundations  given   in   the  original   work.     How- 
;':iately  the  probable  movement  in  prices  of  construction  ma-  ever,    the    greater    part    of    the    book    is    practically    new. 
;als,  we  give  the  following  table  of  wholesale  index  prices.  The  scope  of  the  work   is   best   illustrated   by   the  chapter 
ivhich  the  average  for  the  year  19i;5  is  taken  at  100.  titles:      1.    Historical     Development.      II.     Construction     and 
.  .LE  I.-\vnoLKS.^UE  COM.MODITY  l.\T.E.\  PRICKS.  scAl.K  Practice- -Crib   Coffer-Dams.     111.   Construction   and    Practice 
OF  ino  FOi:   FIVE   VE.VR.><.    I'JIS.  — Cribs   and    Canvas.      IV.    Pile-Driving    and    .Sheet-Piles.      \. 
^j                 Rulldin-       '^'   Ml^tal""'  JettinP   Piles.     VI.   Construction   with   Sheet    Piles.    VII.  Con- 
Year                                         cominodlties.      .Materials.       Products.  struction   with  Sheet   Piles   (continued).    Vlll.   Removing  Old 
\i\l                                                 S9                      «.-|                 js?  Piers.     IX.    Pumping  and  Dredging.  X.  The  Foundation.     XI. 
1S5.1                                                     i<3                       si;                  154  The    Koundalion    (continued).     Xll.    Location    and    Design   of 
M"                                                  9rt                      57                  15T  Piers.     XIII.  Location  and  Design  of  Piers  (continued).  XIV, 
'  (.1   ,                                              S6                      fi3                 133  Caiculation    of    Piers,    Footings    and    Retaining    Walls.      XV. 
*2  .                                                  M                       S7                  155  Tmiber  and  Timber  Preservation.    XVI.   Retaining  Walls  and 

64   ;■, I35                      l"»                  265  Culverts.     XVII.   Masonry    .\bulment    Design.    XVlll.     Design 

|j   »"-'                     iS;"'                 293  of  Pier  Masonry. 

*7     ...'.'..'!.".".'.'.".'!.'.'.'.".'.'            \\i                      loi'                  240  '^'^^   author   has   not    limited    himself   to   the   dry.   ordinary 

*8   136                      101                  224  statement  of  fftct.     Knough  history  and  personal  experiences. 

ij-j)   jj:                      jjg                 rjr  good  plain  advice,  and  cautions  are  given  to  make  the  book 

71   112                      8ti                 177  easy  and   interesting   reading. 

ij   jj^g                       IJ;                  ),^*  The  data  contained  in  the  book  are  good  and  up  lo  date  in 

74   109                      !io                 184  everv   respect.     The  book   can   be  considered   a   standard  on 

76  .■.•..,•.:...                               !S!                      sn                 j^s  ^"^^  subject. 

77    .....,!..!!!..!!. i             99                       73                  141  The  text  is  well  illustrated,  the  cuts  being  especially  clear. 

Z^   9?                      *S                 126  Following    the    eighteen    chapters    are    some    selection    from 

iswi                                                  :.':                      7fi                 141  specifications,  such  as  for  cofferdams  and  foundations.  Ohio 

^J                                                  'y:                      76                 ISO  River  movable  dams,  steel  cofferdams,  tests  of  Portland  ce- 

S-;                                                  ;"i'                      ;'                 }',Sg  nient    and   concrete,   metal   sheet   piling,   floating    pile   driver 

*••                                                     '■>■-                       75                  ih  and   creo.■^otinl;   piling. 

8"'  SI.  74  107  

86  S6  75  105 

»•                                                       S7                        74                   105  Chamber  of  Commerce  of  U.  S,  to  Vote  on   Improvement  of 

jj                                                     ^5                       ij                  jJJI  Street    Railway   Situation, — A   referendum    vote  on   proposals 

1890                                                  S4                      72                 iiJ,  for  improvement  of  the  situation  of  the  country's  street  rail- 

3J                                                  ?^                      ^9                 '•*'  way  lines  was  asked  Nov.  24  of  the  membership  of  the  Cham- 

9?.                                                 7S                      6^                   .<i5  her  of  Commerce  of   the   I'nited   States.     The   recommenda- 

V.                                                 1\                      S6                   72  tions  on  which  the  ballot  will   be  cast  are  advanced  by  the 

sa  70  6t  7S 

96 67                      .-,'•(                   J]  Chamber's  Committee  of  Public  Utilities.     They  are:     1.  Ex- 

?i    •••                      <'•-                   72  Isting  traction   facilities   should   be   conserved.     2.   The   atti- 

So     fi*|  g-  -.» 

99                                                  7.^                      71                  ifl,",  tuoe   now   taken   toward   street    railway    problems   should   be 

'^'^'j'                                                  ^"                      76                 ini;  based  upon  the  present  and  future  needs  of  the  community. 

02   sz                      77                   -s  ^-  "^^^  altitude  which   is  taken   toward   street    railway   prob- 

2?  '4                      sii                   97  lems    should    contemplate   private   ownership   and    operation. 

05   '.  ...y.'.'.V.W.'..                        s6                      *.'                   9S  ■••    Regulation    should    everywhere    be    instituted     that     will 

^ 91                        94                  107  Iiromptly   follow   changes   in   the   situation   of   the   companies 

08   ."".!'.'. '.'.'.",'.!._^                  9*                      i'l                 '11  rendering    services     of     local    transportation.      5.    Provision 

"9   94                      97                   93  should   be  made  against   the  consequences  of  unfair  compe- 

11   .....■■"■; X-                    !!]}                   ?i  tition.     fi.    All    burdens   unrelated    to   the   service   performed 

tl   ..'..'...'.'.'.'.'.'.            99                      99                 ion  should  be  removed  from  street  railways.     7.  Official  respon- 

14   * 1JJ                    '["i;                 1««  sibility  should  l)e  definitely  fixed  for  the  application  of  reg- 

••5                     '■'.'.'.'.'.'.'.'.'.'.           100                      94                   97  ulation.     8    Each  company  should  seek  lo  have  available  for 

--                  }?3                    ini                  149  the  public  at  all  times  the  facts  as  to  the  results  of  opera- 

.'.'.'.'..'.'.'..'.           196                    150                 ?gn  ^'°"  ^"'^  should  have  resident  responsible  executives  wholly 

214                     194                 161  conversant   with   local    requirements. 

Plot  .Vote — The  Index  prices  for  1840  to  1889  are  from  the  Sen- 

«te  Kcport  No.  1394  on  •Whole.'.ale  Price.s.-  hy  Nel.son  W.  Aldrlch.  California    Can    Now    Go    Ahead    with    Road    Building.— As 

Mar    3.    1893.     Those    for   'all   commodities"    (223    In   number)    are  a    result    of    the    adoption    of    the    highway    bond    measure    at 

foT-fuildinJ^rLT,"-'""   !,"/"?."•'■   ''"Os*"^  "P*""-':    but    those  ihe   election   Nov.  3.   the  California   State   Highway   Commis- 

lor     tiullding  materials     and   for  "metals  and   metal  oroducts"  are  i            m  i.      •                  -.,                                 ,                  r^          . 

unweighted  or  simple  averages,  and  therefore  n^'so  reliable    d„»-n  ''""  ^"'  *""  '"   =•  P°«'t'""  .<°  ''^^^^'^  »'*  extensive  road  build- 

to  1SS9.  "ig    program.     By   providing  for   a   flexible   interest  rate  to 

The  index   prices  from  1890  to  1919  are  all   "weighted"   in  pro-  TiPfet  changing  conditions   in   the   bond  market,  the  adoption 

portion   to   annual   ron.«umption   and   are   compiled   by   the    V.    s.  "'   ^^"   amendment    places   the   Commission   in   a   position   to 

Bureau  of  Labor.     The  Burtau  of  Labor  uses  the  following  mate-  raise   money   as   needed   to   meet    the   expenses   of  the   work 

rir.ls  to  derive  Us  weighted  average  price  for  "huildinK  materials";  authorized   under   the   140,000,000    bond    issue   of  July,   1919. 
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Engineering  and  Contracting  for  November  34,  1920. 


Determination  of  Stress-Deforma- 
tion Relations  for  Concrete 
Under  Repeated  and  Con- 
tinuous Loadings 

To  the  Editor:  The  writer  has  furnished  a  closing  discus- 
sion to  the  American  Society  for  Testing  Materials,  in  which 
he  has  given  consideration  to  the  main  points  brought  out 
by  Mr.  Stanton  Walker  in  connection  with  the  latter's  discus- 
sion of  the  paper.  "Some  Determinations  of  the  Stress-de- 
formation Relations  for  Concrete  Under  Repeated  and  Con- 
tinuous Loadings,"  as  contained  in  your  October  27,  1920. 
issue.  This  discussion  will  appear  in  due  lime  in  the  pub- 
lished proceedings  of  the  society,  but  some  of  your  readers 
who  have  read  the  original  paper  as  well  as  Mr.  Wallter's 
discussion,  both  published  in  previous  issues,  may  feel,  as 
does  the  writer,  that  Mr.  Walker  failed  to  consider  the  un- 
derlying point  that  the  paper  intended  to  bring  out,  namely, 
'•What  is  true  stress-deformation  relation  for  concrete  ex- 
posed to  continuous  and  variable  loading  within  the  limits 
of  safe  design?" 

Briefly,  Mr.  Walker  claims  that: 

1.  The  stress-deformation  relation  for  concrete  Is  not 
linear  but  can  only  be  represented  by  an  equation  of  the  ex- 
ponential type  such  as  the  parabola. 

2.  The  true  stress-deformation  relation  is  found  at  the 
first  application  of  load  after  adjusting  the  compressometer 
on  the  test  specimen.  No  consideration  is  apparently  given 
to  the  different  stress-deformation  relation  which  may  be 
obtained  for  later  applications  of  load  from  zero  load. 

The  writer  claims  from  the  data  of  the  present  investi- 
gation as  well  as  previous  tests  and  a  study  of  the  large 
amount  of  data  obtained  several  years  ago  by  the  Tech- 
nologic Branch  of  the  U.  S.  Geological  Survey  at  St.  Louis, 
that— 

1.  With  a  few  exceptions,  the  stress-deformation  relation 
for  concrete,  up  to  and  well  beyond  the  allowable  working 
stresses  commonly  used  in  reinforced  concrete  design,  is 
linear  for  first  application  of  load  and  may  be  correctly  rep- 
resented by  a  straight  line. 

2.  Without  exception  the  apparent  parabolic  relation, 
sometimes  obtained  for  first  loading,  disappears  if  the  load 
Is  removed,  and  the  load  again  applied  without  further  ad- 
justment of  the   compressometer. 

3.  The  apparent  parabolic  relation  found  by  Mr.  Walker 
Is  no  doubt  partially  due  to  the  type  of  instrument  which 
he  employs,  i.  e.,  an  averaging  compressometer  with  a  single 
dial  gage. 

4.  The  type  of  Instrument  used  by  the  writer  measures 
the  deformation  along  three  elements  of  the  surface  evenly 
spaced  about  the  circumference,  and  variations  in  rate  of 
travel  of  the  gage  hands  furnish  warning  that  load  is  be- 
ing unevenly  applied.  Such  unequal  rates  of  loading  may 
sometimes  occur  when  every  possible  care  is  taken  to  prop- 
erly place  and  center  the  test  specimen. 

From  the  above  it  is  seen  that  the  disagreement  as  to 
the  stress-deformation  relation  reduces  to  a  question  of 
proper  testing   methods   and    procedure. 

There  can  be  no  question  concerning  the  condition  of  con- 
crete In  a  structure.  As  soon  as  the  forms  are  removed, 
all  concrete  members  are  subjected  to  variable  loads,  up  to 
and  often  exceeding  the  stresses  assumed  in  design.  There-  a  Department  of  Public  Works  which  should  look  after  the 
fore,  there  can  be  no  objection  except  that  of  time  and  cost  engineering  activities  of  the  government  and  co-ordinate  them 
to    determine    the    stress-deformation    relation    by    repeated      so  as  to  secure  efficient  planning  and  construction,  and  super- 


The  writer  can  see  no  justification  for  the  continuance  of 
a  method  of  testing  which  does  not  give  proper  considera- 
tion to  the  conditions  under  which  a  material  is  used  in 
practice.  The  generally  accepted  idea,  that  the  stress  Is  not 
proportional  to  the  deformation  of  concrete  for  working 
stresses  is  no  doubt  due  to  repetition  by  most  investigators 
of  the  common  method  of  taking  deformation  readings  up  to 
that  loadin.:;  which  results  in  a  marked  increase  in  defor- 
mation, followed  by  immediate  removal  of  instruments  and 
loading  the  specimen  to  failure. 

Most  text  books  relating  to  reinforced  concrete  construc- 
tion state  that  even  for  working  loads  the  stress-defonna- 
tion  relation  is  not  linear,  that  the  use  of  the  linear  distribu- 
tion in  the  theory  of  design  is  only  an  assumption,  yet  inves- 
tigators in  the  past  have  found  and  called  attention  to  the 
straight  line  relation,  which  the  writer  has  attempted  to  em- 
phasize. For  example,  it  is  stated  in  Turneaure  and  Maurer, 
"Principles  of  Reinforced  Concrete  Construction,"  Second 
Edition:  "After  a  few  additions  of  load  there  will  be  no 
further  set  and  the  stress-strain  lino  will  become  a  straight 
line  up  to  the  load  applied,"  and  later,  ".  .  .  It  was  found 
that  under  repeated  loads  not  ultimately  causing  rupture 
the  concrete  soon  became  perfectly  elastic.  .  .  ." 

In  this  connection  the  writer  has  found  that  there  is  no 
apparent  relation  between  "set"  and  the  straight  line  rela- 
tion for  stress-deformation.  The  modulus  (slope  of  line) 
remains  constant  or  tends  to  become  slightly  higher  after 
subjecting  a  specimen  to  load  of  approximately  70  per  cent 
of  the-ultimate  strength  for  a  week  or  more.  (See  Figs.  2 
and  4  in  the  Aug.  25,  1920,  issue  of  Engineering  and  Con- 
tracting. In  this  same  article  titles  and  figure  numbers 
for   Figs.   1   and  3   have  been  interchanged.) 

The  determination  of  the  actual  value  of  the  modulus 
elasticity  of  concrete  for  use  in  design  is  of  no  great  impor- 
tance since  the  figure  obtained  from  tests  of  small  speci- 
mens is  usually  considerably  greater  for  the  proportional 
loads  met  with  in  practice  than  will  be  calculated  from  tests 
of  beams.  The  designing  engineer  is  therefore  little  con- 
cerned with  the  exact  shape  of  the  curve  for  working  loads. 
In  tests  of  beams  loaded  to  destruction  it  is  necessary  that 
the  value  of  the  modulus  be  known  for  such  extreme  load- 
iiiirs,  but  the  determination  of  siich  values  in  no  way  alters 
or  modifies  the  straight  line  relation  found  for  lower  load- 
ings. 

The  main  point  involved  in  these  discussions  is  the  proper 
test  procedure  rather  than  the  determination  of  an  exact  figure 
which  will  represent  the  physical  property  of  a  material, 
which  has  little  direct  bearing  on  the  design  of  reinforced 
concrete.  If  a  straight-line  stress-deformation  relation  is 
consistently  obtained  for  second  and  later  applications  of 
load,  while  occasionally  first  loadings  will  give  a  parabolic 
relation,  does  It  not  seem  logical  that  the  former  is  the 
true  relation,  especially  since  the  former  method  of  load- 
ing is  that  to  which  all  members  of  a  structure  are  subjected 
in    practice?  G.    M.    WILLIAMS, 

Professor   of   Civil   Engineering, 

Saskatoon,  Sapk.  University   of   Saskatchewan. 


Are  Engineers  Irresolute? 

About  18  months  ago,  the  movement  was  started  by  a 
group  of  representatives  of  engineering  societies  to  Intro- 
duce a  bill  reorganizing  the  Development  of  the  Interior  into 


applications  of  load,  the  consecutive  load  applications  to 
the  maximum  to  be  made  with  sufllcient  time  intervals  in- 
tervening. Incidentally  it  is  interesting  to  note  that  this 
Interval  need  be  only  a  few  minutes,  since  immediate  re- 
appllcatlon  of  load  results  in  a  curve  parallel  (same  slope) 
to  tho  previous  one  with  the  maximum  deformation  higher 
by  an  amount  equal  to  the  residual  deformation  with  the 
preceding  zero  load.  The  same  value  for  the  modulus  will 
be   obtained   from   either   set   of   readings. 

Whenever  the  first  application  of  load  results  In  a  para- 
bolic stress-deformation,  the  writer  has  found  without  ex- 
ception that  release  of  all  load  and  reapplication  of  load  to 
well  above  unit  working  loads  will  result  in  a  straight  line 
relation.  For  1:2:4  or  richer  concretes  repeated  applica- 
tions of  load  may  be  made  up  to  50  to  70  per  cent  of  the 
ultimate  strength  as  determined  by  crushing  specimens  of 
the  same  shape. 
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vision  by  competent  engineers. 

This  aroused  much  enthusiasm  among  all  engineers,  and 
was  hailed  as  a  first  big  step  toward  giving  engineering  proper 
recognition  of  its  importance  to  the  public  welfare.  The  Na- 
tional Public  Works  Department  Association  was  organized 
and  a  campaign  started  to  develop  public  opinion  and  im- 
press members  of  Congress  favorably  to  reorganization  of 
government  departments  so  that  they  would  function  effec- 
tively. 

This  campaign  has  been  so  successful  that  a  general  move- 
ment has  begun  in  favor  of  an  investigation  of  all  depart- 
ments with  a  view  to  redistrlbtiting  the  work  of  the  govern- 
ment so  that  all  like  work  will  be  collected  Into  one  place 
where  experts  can  concentrate  on  it. 

For  the  first  six  months  after  the  movement  was  started, 
good  support  was  given  by  the  engineers,  both  In  financial 
aid  and  in  spreading  propaganda  to  create  favorable  Interest. 
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Tbeir  interest  began  to  lag,  and  for  the  lu<t  six  months  Ibe 
S.  I).  I*-  W.  Association  has  been  carrioU  on  by  other  than 
eDSi"^*?''  financing,  while  the  assistance  piven  by  engineers 
in  Influencing  Congress  and  the  public  has  been  practically 
nothing.  Those  who  have  been  working  h;ird  in  the  matter 
are  asking.  "Do  not  the  engineers  of  the  country  care  about 
public  welfare?  And  do  they  not  appreciate  the  prestige  to 
be  gained  by  having  an  entire  department  devoted  to  engi- 
neering with  an  engineer  at  its  head  as  a  member  of  the 
Cabinet? 

In  a  recent  address  to  the  American  Institute  of  Mining 
Knglnoo's,  of  which  he  is  president.  Herbert  Hoover  pointed 
out  the  need  of  a  national  policy  on  such  great  matters  as 
development  of  transportation  by  rail,  highways  and  water- 
ways: conservation  of  coal  and  oil,  reforestation  and  secur- 
ing control  of  oil  resources  outside  our  borders;  development 
of  power  and  distribution  system,  including  hydroelectric 
developments  and  allied  water  storage  systems  for  irriga- 
tion; all  problems  so  big  that  they  are  beyond  the  possibility 
of  private  cc-ordlnatlon,  and  need  the  steadying  and  correlat- 
Irc  pow-er  of  a  well  thought  out  national  policy. 

'ese    things    need    Immediate    and    continuous    attention. 

\    are  fundamentally  engineering  matters  and  should  be 

idered   and    controlled    by    engineers    through    a   depart- 

t  which  makes  such  work  its  sole  and  vital  business. 

Ihe   immediate  question  is  one   of  supporting  and   Influ- 

pnring    opinion    rather    than    of    finances.     Have    engineers 

ted    something   which    they    cannot    or    will    not    finish? 

ry  engineer  can  help  by  writing  to  his  representative  in 

Congress  and  by  using  his  Influence  to  get  others  to  do  the 

same;   also  by  advocating  the  passage  of  resolutions  by  his 

ossoclatlon   and    forw-arding   them   to   members   of   Congress 

urging  the  passage  of  the  bill  to  recast  the  Department  of 

the  Interior  into  a  Department  of  Public  Works. — Editorial  in 

Tower  Plant  Engineering. 


Education  by  Myth  and  Verbal 
Subtleties 


One  of  the  most  distinguished  of  British  scientists,  Fred- 
crick  Soddy,  attacked  the  old-time  classical  education  In  a 
recent  number  of  Nature.  He  charged  that  the  classical  or 
art3  college  educates  by  "myth  and  verbal  subtleties,"  argu- 
ing, as  Huxley  did  before  him,  that  science  is  slighted  for 
"medieval  and  drawing-room  studies."  Continuing,  he  said 
that  "the  traditional  edncatlon  given  to  the  ruling  classes 
trains  them  to  be  impervious  to  new  knowledge  and  able 
only  to  find  in  the  old  and  dead  past  ideals  for  imitation 
and  reverence."  Science  has  produced  most  of  our  material 
wealth  and  has  "demolished  the  cobwebs  of  traditional 
economics  and  finance,"  giving  laws  based  on  fundamentals 
and  truth.  According  to  Professor  Soddy,  who  has  had  ex- 
cellent opportunity  to  observe  classical  education  at  Ox- 
ford, where  he  has  studied  and  lectured,  much  of  the  world's 
trouble  today  from  war  and  industrial  discontent  Is  the  con- 
sequence of  the   wrong   education   of   the   ruling   class. 

This  Is  a  striking  Indictment  of  classical  education,  all 
the  more  so  because  of  Professor  Soddy's  concise  way  of 
Slating  It:  "myths  and  verbal  subtleties."  He  is  objecting 
to  the  emphasis  that  arts  colleges  place  upon  the  vast  lit- 
erature of  old  customs  and  traditions,  upon  seemingly  aim- 
less folk-lore,  and  upon  elaborate  myths  such  as  those  told 
by  Homer  and  Virgil.  Such  studies  make  attractive  the 
circuitous  and  w-asteful  methods  by  which  man  has  drifted 
from  one  thing  tc  another,  the  Inexplicable  obsessions  under 
which  he  has  labored,  the  blind  Ignorance  that  has  made 
progrfss  so  difl3cuU  and  the  obstinacies  and  loyalties  that 
blend  so  curiously  in  human  nature.  Professor  Soddy  in 
fpeaklng  of  verbal  subtleties  is  objecting  to  the  hair-split- 
ting and  the  mechanical  trifling  that  have  characterized 
universities  since  their  founding,  and  that  still  persist — 
strange  medieval   relics  in   our  modem  times. 

In  H.  O.  Wells'  "Outline  of  History."  he  points  out  the 
development  of  the  pedant  among  the  philosophers  of  the 
Alexandrian  period,  after  that  Egyptian  city  ceased  to  draw 
men  like  Euclid.  Archimedes  and  Heron.  Says  Mr.  Wells, 
speaking  of  Alexandria's  famous  museum  (or  university) 
as  It  existed  about  the  time  of  Christ:  "Wisdom  passed 
away  from  Alexandria  and  left  pedantry  behind.  For  the 
use  of  books  was  substituted  the  worship  of  books.  Very 
speedily  the  learned  became  a  specialized  querr  class  with 
unpleasant  characteristics  of  its  own.  The  museum  had 
no'  existed  for  half  a  dozen  generations  before  Alexandria 
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wa.-!  familiar  with  a  new  type  of  human  being;  shy.  eccen- 
tric, unpractical.  Incapable  of  essentials,  strangely  fierce 
upon  trivialities  of  literary  detail,  as  bitterly  jealous  of  the 
colleague  within  as  of  the  unlearned  without,  the  bent  schol- 
arly m:in.  He  was  as  intolerant  as  a  priest,  though  be  had 
no  altar;  us  obscurantist  as  a  mnt^iclan,  though  he  had  no 
cave.  For  him  no  method  of  copying  was  sulliciently  tedious 
Hnd  no  rare  book  sulliciently  inacessible.  He  was  a  sort  of 
tjyproduct  of  the  Intellectual  process  of  mankind  .  .  .  We 
have  still  to  discover  how  to  pre.serve  our  centi-rs  of  philo- 
sophy and  research  from  the  caking  and  darkening  accumu- 
latiun.-i  of  narrow  and  dingy  spirited  specialists.  We  have 
still  to  insure  that  a  man  of  learning  shall  be  none  the  less 
a  man  of  affairs." 

This  habit  of  strange  devotion  to  "trivialities  of  literary 
detail,"  aa  Mr.  Wells  puts  It,  is  the  fault  that  Professor  Soddy 
condemns  aa  "verbal  subletles."  Hair-splitting  of  this  sort 
was  one  of  the  principal  activities  of  the  medieval  universi- 
ties, and  undoubtedly,  as  Professor  Soddy  says,  education 
of  this  kind  for  the  ruling  class  of  any  country  unfits  them 
to  appreciate  the  value  of  modern  science  for  solving  the 
world's  problems. 

However,  though  the  arts-educated  man  Is  out  of  date  in 
his  thinking  and  painfully  exasperating  In  his  Inability  to 
understand  the  possibilities  of  the  science-educated  man, 
the  lessons  of  the  past  should  not  be  disparaged  so  much 
as  Professor  Soddy  apparently  would  have  us.  Education 
by  myth  seems  the  wrong  method  for  young  men  who  must 
cope  with  the  Insistent  realities  of  modern  times,  but  there 
is  much  of  tolerance  and  understanding  to  be  gained  by 
an  acquaintance  with  the  ancient  world.  When  myths  were 
the  only  literature  of  man,  the  human  mind  was  being  im- 
pressed in  indelible  ways  that  remain  unconscious  but  po- 
tent factors  in  our  nature.*  Habits  of  thinking  that  were 
formed  in  the  childhood  of  the  race  determine  our  decisions 
today.  If,  as  Kant  said,  the  human  mind  Is  like  a  jelly- 
mold  which  tiansrolts  our  experiences,  much  of  its  shap- 
ing was  done  in  that  prehistoric  period  when  myths  were 
current.  It  is  not  a  knowledge  of  myths  that  Is  harmful 
to  oi:r  ruling  classes,  but  over-emphasis  of  the  purely  lit- 
erary part  of  the  myths  and  under-emphasis  of  the  history 
of  science  In  those  early  times.  A  study  of  the  historical 
rlevelopment  of  the  human  Intelligence,  with  suitable  stress 
upon  the  grov.-th  of  knowledge  in  natural  science,  would 
teach  a  ruling  class  to  be  open  to  new  knowledge  of  all 
kinds.  The  reading  and  discussion  of  man's  early  struggles 
with  nature  from  the  point  of  view  of  modern  science  would 
lend  students  to  respect  scientific  enlightenment  as  noth- 
ing else  can.  The  history  of  medieval  times — when  science 
was  so  much  hindered  by  superstition  and  narrow  prejudice 
• — if  taught  to  show  how  science  gradually  lighted  the  way 
In  spite  of  all  opposition,  would  Induce  college-trained  men 
to  give  every  opportunity  to  science  as  an  alleviator  of 
man's  burden — which  Is  how  so  dlstingushed  a  philosopher 
as  A.  J.  Balfour  regards  It. 

The  proper  combination  of  modern  science  and  the  old 
humanities  In  education  was  suggested  by  the  late  Sir  Will- 
iam Osier,  himself  a  great  scientist  and  classicist.  He 
pointed  out  that  the  old  philosophers,  who  are  usually  studied 
with  no  Idea  of  the  growth  of  natural,  science,  were  them- 
selves keenly  Interested  in  physics,  chemistry,  mathematics, 
biology,  geology,  etc.  Aristotle,  for  Instance,  was  primarily 
a  biologist;  Plato  was  deeply  interested  and  Impressed  with 
geometry ;  the  old  Hindus  mixed  up  mathematics  and  mys- 
ticism, but  were  able  to  grasp  the  idea  of  negative  num- 
bers before  the  Greeks  did;  such  a  historical  personage  as 
Pythagoras  was  convinced  that  the  science  of  numbers  ex- 
plains the  secrets  of  nature — an  Idea  to  which  the  atomic 
theory  of  chemistry  gives  some  credence  today. 

The  point  then  Is  that  myths  and  a  general  classical 
grounding  are  not  in  themselves  bad  Influences,  as  perhaps 
Professor  Soddy's  address  would  suggest,  but  that  a  study 
of  the  ancient  world  should  Include  the  history  of  science, 
end  should  Indicate  how  man's  blind  fumbllngs  for  funda- 
mental truths  were  cleared  up  by  such  scientists  as  Democrl- 
tus,  Roger  Bacon.  Copernicus.  Galileo.  Dalton,  etc.  The  man 
who  has  been  educated  mainly  In  the  conventional  studies 
of  the  old-time  arts  college  Is  as  narrow  as  the  engineer 
who  knows  nothing  of  the  old  humanities.  As  Sir  William 
Osier  advocated,  the  Improved  education  of  the  future  should 
combine  the  old  and  the  new,  the  humanities  and  the 
sriencos. — Editorial  in  Chemical  and  Metallurgical  Engi- 
neering. 


508 


Engineering  and  Contracting  for  November  24,  1920. 


A   Suggested  Way   of    Stabilizing 
Price  Levels 

By    HALUEKT    V.    GILLETTi:.    Editor. 

The  industrial  nphpa\als  thai  ultimately  follow  every 
great  war,  are  commonly  attributed  mainly  to  the  destruc- 
tion of  capital  during  the  war.  I  am  satisfied  that  this  is 
an  erroneous  explanation  of  such  post-bellum  phenomena. 
Certainly  where  the  nation  is  one  that  emerges  from  the 
war  with  more  productive  machinery  than  when  it  entered 
the  war.  It  is  futile  to  arsuo  that  destruction  of  its  capital 
iivcounts  for  the  business  troubles  that  follow  the  war.  Take 
Anierici.  for  example.  Not  only  do  we  have  more  produc-- 
live  niachlnerj-  now  than  in  19U.  but  we  have  a  better 
knowledge  of  how  to  use  it  intensively.  We  have  seen,  for 
example,  that  with  10  per  cent  of  our  coal  miners  enlisted 
in  the  army,  we  were  able  to  produce  10  per  cent  more 
coal  per  annum  than  we  had  ever  produced  before.  Our 
railway  system  has  shown  a  similar  increase  in  efficiency, 
although  the  result  was  concealed  by  the  greater  burden 
that  was  placed  upon  it.  Our  farmers  likewise  showed  in- 
creased  ability  to   meet   the   demand   for  food. 

All  this  increase  in  productivity  has  occurred,  yet  we  are 
in  the  midst  of  a  business  depression.  But,  it  will  be  re- 
plied, "Look  at  the  wealth  destroyed  by  war.  Look  at  the 
labor  wasted."  Well,  what  of  if  If  we  had  not  destinyed 
it  in  war  we  would  either  have  destroyed  it  in  other  ways 
or  would  not  have  produced  it  at  all.  We  still  retain  not 
only  our  original  machinery  of  production,  but  we  have 
added  greatly  to  it.  We  have  more  workers  now  than  ever. 
Our  gold  has  increased  50  per  cent.  Our  crops  are  above 
normal.  We  must  look  elsewhere  than  to  the  ancient  form- 
ula, "Capital  destroyed"  by  war  •accounts  for  after-war  dis- 
turbances on  business. 

As  we  ponder  each  of  the  industrial  factors  that  have 
changed  during  the  war.  not  only  in  America  but  in  every 
other  belligerent  country,  we  can  not  fail  to  note  one  factor 
that  Is  common  to  all,  namely,  an  increase  in  the  per  capita 
money.  Nor  is  it  probably  an  inconsequential  fact  that 
where  the  money  has  increased  the  most,  there  the  indus- 
trial depression  is  the  worst.  In  Russia  a  rouble  has  come 
to  have  almost  no  value.  In  Germany  a  mark  is  worth 
about  one-tenth  its  one-time  value.  In  France,  the  price 
level  is  'i.2  times  what  it  used  to  be:  in  England.  2.7  times; 
in  America.  2.2  times.  And  in  the  very  same  order  has  the 
per  capita  money  increased,  since  1914.  in  these  nations. 
Money  increase  and  price  increase  have  gone  hand  in  hand; 
and  then  clinging  to  the  coats  of  both  of  these  has  followed 
a  ragged  troup  of  troubles  that  at  least  seem  to  be  their 
progeny. 

Whether  most  of  the  present  industrial  troubles  are  the 
children  of  monetary  inflation  or  not.  at  least  some  of  them 
are.  Every  economist  will  agree  to  this,  and,  agreeing  thus 
far.  must  concede  the  desirability  of  stabilizing  the  prices 
of  commodities.  As  far  as  I  can  learn  from  rather  ex- 
tensive investigation,  there  has  never  been  a  really  serious 
attempt  on  the  part  of  any  nation  to  devise  a  system  for 
stabilizing  commodity  prices  during  non-war  times.  The 
lime  has  come  when  this  great  economic  problem  should 
be  solved.  Accordingly  it  becomes  the  duty  of  all  men 
who  have  given  the  subject  careful  thought  to  present  tenta- 
tive solutions  of  the  problem.  And  it  becomes  the  duty  of 
all  men  to  urge  upon  legislators  an  early  attempt  at  put- 
ting Into  effect  some  sort  of  machinery  that  will  counteract 
the  tendency  of  price  levels  to  vary  rapidly  if  left  unop- 
posed. 

There  Is  probably  as  great  economic  evil  in  rapidly  rising 
prices  as  In  rapidly  fallirg  prices.  It  is  true  that  eras  of 
rapidly  rising  prices  are  commonly  called  "good  times."  but 
this  is  becau.se  all  men  are  more  busy  than  usual,  thus  giv- 
ing an  appearance  of  prosperity  which  may  be  illusory. 
Putting  many  men  at  work  pumping  water  from  a  lake  back 
into  the  same  lake  would  undoubtedly  add  to  the  work  done 
in  a  nation  and  the  actual  business  activity,  but  would  not 
add  a  pm  to  the  total  real  income  of  the  people.  During 
"pood  times"  there  Is  a  vast  deal  of  pumping  water  back 
into  the  same  lake.  Production  is  economically  efficient 
only  when  it  add."  to  the  real  income  of  the  people.  And 
real  Income  consists  of  the  things  and  the  service  that  add 
to  human  happiness.  But  addition  to  human  happiness 
occurs  only  through  the  use  of  the  things  and  services.  Now 
there    is    no    use    derived    from    producing    more    food    than 


i-an  b:.  eaton.  or  from  more  ships  than  are  needed  for  water 
transportation.  So  whether  the  thing  produced  be  a  thins 
that  must  be  consimied  at  once  to  be  enjoyed,  or  whethoi 
it  he  a  thing  useful  as  a  tool,  the  final  test  of  its  true  worth 
lies  net  in  itself  but  in  the  demand  that  it  serves  to  satisfy. 

Temporary  "good  times,"  then,  are  often  bad  times  in  the 
making.  And  whether  they  prove  to  be  bad  times  depends 
entirely  upon  whether  the  things  that  are  being  produced 
will,  or  will  not,  be  used  later  on  to  satisfy  wants. 

Bankets  naturally  feel  that  they  are  increasing  general 
efticiency  when  they  are  making  loans  as  extensively  as  is 
safe.  But  it  is  clear  that  there  is  an  economic  limit  to  such 
a  procedure,  entirely  aside  from  the  question  of  safety.  Sup- 
pose every  business  man  wore  to  find  it  possible  to  double 
his  borrowings  tomorrow,  would  he  thereby  increase  the 
output  of  useful  and  usable  things?  We  fail  to  see  how 
the  postponement  of  the  day  of  settlement  (for  that  is  all 
that  credit  amounts  to)  could  alter  one  whit  the  general 
output  of  useful  and  usable  things.  Credit  can  only  operate 
to  increase  .general  efticiency  of  production  by  weeding  out 
the  less  efficient  nuinagers  and  giving  greater  command  of 
production  to  the  more  efficient  managers.  That  our  credit 
sj'sleiTi  effects  such  a  weeding  process,  at  least  in  a  measure, 
is  the  sole  justification  for  its  existence.  .\11  other  reasons 
are  sophistical.  It  follows,  therefore,  that  when  the  credit 
system  merely  etiables  all  the  managers  to  bid  equally 
j'.gainst  one  another  for  things  and  services,  no  economic 
benefit  to  society  results. 

To  stabilize  price  levels  it  is  essential  to  control  both 
the  quantity  of  money  and  the  average  velocity  with  which 
it  circulates.  If  per  capita  money  increases,  prices  rise, 
am'  this  rise  leads  business  men  to  seek  more  credit,  which 
results  in  making  money  turn  over  more  rapidly.  Thus  the 
product  of  M  and  V  in  my  formula  for  wholesale  index 
prices,  increases,  and  prices  rise  accordingly.  (See  Engi- 
neering and  Contracting.  Apr.  2.  for  a  long  article  on  the 
causes  of  changes   in   price  levels.) 

Obviously  the  government  can  control  the  quantity  of 
money  (M).  and  if  it  could  also  control  the  velocity  of  cir- 
culation (V)  it  would  have  complete  control  over  price  levels. 
Control  over  velocity  of  circulation  could  be  had  by  regulat- 
ing the  total  credits,  but  this  would  involve  control  not  only 
of  bank  credits  (=  loans)  but  of  all  other  credits.  Even  if 
impracticable  to  control  credits,  it  certainly  lies  within  the 
power  of  the  government  to  control  the  quantity  of  money 
in  circulation  (M)  in  such  a  manner  as  to  offset  fluctua- 
tions in  the  velocity  of  circulation  (V).  Prof.  Irving  Fisher 
(adopting  a  plan  outlined  by  A.  B.  Johnson  in  18.51)  has 
suggested  "stabilizing  the  dollar"  by  changing  the  number 
of  grains  of  gold  in  a  dollar.  Thus  when  the  wholesale  com- 
modity index  price  rises,  he  would  have  the  government  im- 
mediately increase  the  number  of  grains  of  gold  in  the  dol- 
lar, sulti'-'ienlly  to  biiiig  the  commodity  index  price  back  to 
its  former  level 

This,  in  effect,  is  a  scheme  for  changing  the  number  of 
dollars  of  gold  money.  Can  not  the  same  result  be  effected 
quite  as  readily  in  another  way.  and  with  fewer  objections? 

A  large  volume  of  paper  money  in  excess  of  the  gold 
back  of  it  is  circulated  without  arousing  fears  as  to  its  being 
imiversally  accepted  in  tlie  country  of  its  origin.  Through 
a  flexible  system  of  taxes  the  government  could  periodically 
gather  in  and  retire  enough  paper  money  to  offset  any  gen- 
eral rise  in  prices:  and.  conversely,  could  reduce  taxes  dur- 
ing a  falling  price  level,  feed  out  into  circulation  more  paper 
money  and  bring  the  price  level  back  to  normal.  A  tax 
on  gross  incomes  could  be  so  graduated  as  to  effect  this 
purpose:  nor  would  it  be  a  large  tax.  for  every  dollar  of 
money  in  circulation  actually  supports  an  annual  income 
of  about  J.13,  or  the  money  is  ?,  per  cent  of  the  annual  in- 
come. If  the  total  normal  quarterly  sales  of  commodities 
were,  say,  Jio.oon.non.noo,  and  if  during  a  given  quarter  of 
a  year  the  commodity  index  price  rose,  say.  2  per  cent,  this 
would  mean  sales  of  $10,200,000,000,  Hence  to  bring  the 
price  level  back  to  normal  would  involve  retiring  2  per 
cent  of  the  money  in  circulation,  and  to  effect  this  a  tax 
of  2  per  cent  of  '4  of  3  per  cent,  or  0.01. 5  per  cent  on  gross 
income  would  suffice.  Such  a  tax  as  this  would  not  only  be 
exceedingly  small  at  the  time  of  payment,  but.  in  the  long 
run.  it  would  be  returned  to  the  public;  for  if  the  price- 
level  were  to  fall  below  the  norinal.  the  paper  money  col- 
lected through  previous  incomes  taxes  would  be  fed  back 
into   circulation. 

In    essence,   this    plan    involves    the    cieation    of   c    govern- 
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mental  reservoir  of  paper  money,  which  reservoir  Is  auto- 
matically lowered  wheu  the  commodity  price  level  falls, 
and  automatically  raised  when  the  price  level  rises;  auto- 
matic action  being  secured  by  means  of  a  periodic  tivx  on 
(;ross  Income,  which  tax  Is  determined  by  the  departure 
of  the  commodit\  Index  price  (:=  price  level)  from  an  estab- 
lished  standard  or  niirmal   level. 

In  practice  it  probably  will  be  desirable  thus  to  tax  only 
tlie  cross  sales  of  merchants,  manufacturers,  public  utility 
companies,  and  mining  companies.  No  injustice  would  thus 
occur,  not  only  because  e\ery  one  Is  a  purchaser -of  the 
products  of  those  companies,  but  because  the  tax  Itself 
would  merely  fi-ed  a  money  reservoir  thai  in  turn  would 
'I  back  into  the  channels  of  trade. 


How    to    Handle   Treated    Timber 

S.ini'-'    excellenl    suKKc.-.tions    uii    tlie    u.sc    ol    tit-atod    timber 
■  ■  given  In  a  committee  report  submitted  at  the  recent  an- 
nual meeiini;  of  the  American  Railway  Brldse  and  Building 
AssorlRtlon.     The    matter   following   is   abstracted    from    the 

report. 

The  purpose  of  treating  umber  is  to  prevent  decay  and 
extend  the  life  of  the  timber.  This  result  Is  usually  accom- 
plished by  impregTiatinR  the  limber  with  a  presenative  of 
some  kind,  creosote  oil  being  generally  used  for  bridge  tim- 
bers and  timber  used  in  similar  structures. 

The  ctlirieney  of  the  treatment  is  dependent  upon  and  is 
usually  measuied  by  the  depth  of  penetration  and  the  extent 
to  which  the  untreated  portion  of  the  timber  is  sealed 
against  decay  bj  the  treatment.  It  is  obvious  that  anything 
done  to  the  trtated  timber  which  tends  to  lessen  the  thick- 
ness of  the  treated  area  is  abuse  and  destroys  the  effect 
of  the  treatment  to  the  extent  that  the  treated  area  is  re- 
duced. If  the  timber  is  cut  or  sawed  until  .the  untreated  tim- 
ber is  exposed,  decay  will  be  practically  as  rapid  and  will 
do  as  much  damage  as  if  the  timber  was  used  without  treat- 
ment. While  it  is  a  recognized  fact  that  it  is  often  neces- 
sary to  cut  or  frame  treated  timber  after  treatment,  much 
of  the  framing  can  and  should  bo  done  before  the  timber 
is  treated  and  whenever  it  is  actually  necessary  to  frame 
treated  Umber  care  should  be  exercised  to  see  that  the 
work  is  done  in  an  intelligent  manner  and  with  as  little 
damage  to  the  treatment  as  possible  and  that  hot  creosote 
oil  is  applied  to  the  cut  portion  of  the  timber. 

A  few  examples  of  the  proper  treatment  of  treated  ma- 
terial  follow: 

When  treated  piles  are  cut  off  after  driving,  the  tops 
of  piles  should  be  thoroughly  coated  with  hot  creosote  oil. 
It  is  not  enough  to  paint  the  tops  but  oil  should  be  applied 
as  long  as  the  timber  will  take  it. 

When  boring  holes  in  treated  material,  holes  should  be 
made  «Ilghtly  smaller  than  the  bolts  so  that  a  driving  fit 
will  be  obtained.  It  is  still  better  to  pour  hot  creosote  oil 
in   the  holes  before  driving  the  bolts. 

Where  piling  is  not  in  proper  line  after  driving,  a  treated 
pile  should  never  be  adzed  to  make  the  bracing  fit  up.  but 
If  the  piles  are  greatly  out  of  line  blocks  should  be  applied 
to  the  piling  to  bring  the  bracing  in  line.  In  extreme  cases 
it  may  be  necessary  to  place  lap  bracing  instead  of  bracing 
extending  clear  across  the  bent. 

The  end  penetration  on  a  well-treated  timber  is  usually 
from  3  to  6  in.  in  depth.  Therefore,  an  inch  or  so  sawed 
from  the  end  of  a  well-treated  timber  will  not  materially 
affect  the  life,  but  any  framing  of  treated  timber  that  pene- 
trates the  area  of  treatment  certainly  tends  to  destroy  the 
effect  of   the   treatment. 

The  following  instructions  should- be  observed  in  handling 
creosoted  timber: 

In  unloading  creosoted  timber  care  should  be  taken  to  see 
that  it  does  not  drop  from  too  great  a  height  to  the  ground 
as  it  has  been  found  in  a  great  many  instances  that  heavy 
timbers  ire  broken  or  cracked  which  is  no  doubt  due  to  the 
manner  In  which  it  was  imloaded.  Treated  timber  is  more 
susceptible  to  damage  from  this  cause  than  untreated  tim- 
ber on  account  of  the  lessened  strength  of  the  timber  through 
treatment. 

Creosoted  material  should  not  be  mistreated  with  bars, 
picks,  cant  or  lug  hooks  in  such  a  way  as  to  make  holes 
•»xtendipg  through  the  treatment. 

In  cutting  off  the  piles  the  tops  should  be  thoroughly  cov- 
ered  with   hot    creosote   oil.     Better   penetration   can   be  ob- 


tained by  boring  holes  in  the  heart  of  the  piling  and  filling 
with  hot  creosote  oil.  All  exposed  cut  surfaces  should  be 
tl)orou.ghly  covered   with  iiot  oil. 

In  placing  sway  bracing  on  bent?,  it  is  often  the  practice 
to  i-ut  away  piles-  so  that  the  brace  will  give  more  satisfac- 
tory bearing.  The  treated  piles  sliould  not  be  cut  away  to 
make  the  bracing  fit  up.  If  possible  to  avoid  it.  but  if  piles 
are  gieally  out  of  line  blocks  should  be  applied  to  bring 
the  bracing  In  line.  Whi  re  necessary  to  cut  the  piling  the 
exposed   surfaces   shoul<l   be  covered   with   hot  creosote. 

Prequenlly  holes  are  bored  in  treated  timber  and  left 
untllleil.  These  holes  should  always  be  plugged  with  plugs 
of   treated   timber.  « 

In  general  all  portions  of  treated  timber  which  have  been 
cut  or  bored  below  the  penetration  of  the  creosote  should 
be  covered  thoroughly  with  hot  creosote  oil. 

There  Is  no  longer  any  guess  work  regarding  the  results 
which  can  be  obtained  through  the  use  of  treated  timber. 
K.iilrorid  piling,  bridge  lumber  and  ties  not  only  have  to 
resist  decay  but  the  treatment  must  be  so  thorough  that 
it  will  continue  to  be  effective  under  severe  mechanical 
«■««••.  Slandan*  practices  have  been  developed  that  can 
be  rellod  upon  so  (hat.  with  proper  supervision,  results  of 
a  definite  quality  may  be  oblaiiiet!. 

The  preservation  of  wood  cannot  be  accomplished  in  a 
casual,  off-hand  m-inner.  Permanence  in  service  requires 
the  proper  penetration  of  the  preservative  in  the  timber 
treated,  and  this  can  be  obtained  only  by  the  use  of  proper 
Umber,  proper  methods,  proper  preservatives,  proper  equip- 
ment and  careful  supervision,  through  all  stages  of  the  op- 
eration of  treatment.  It  is  conceded  by  all  who  understand 
the  subject  that  If  one  starts  with  a  sound  piece  of  wood, 
either  lumber,  piling  or  cross  ties,  he  can  give  it  a  treatment 
that  will  protect  It  from  decay  beyond  Its  mechanical  life; 
hut  bv  no  means  is  every  piece  of  material  treated  in  this 
manner. 

Lumber  is  composed  of  two  kinds  of  wood — sap  and 
heart.  The  sapwood  has  all  the  elements  of  decay  within 
itself  ana  all  It  needs  is  the  atmospheric  conditions  to  bring 
the  germs  of  decay  to  active  life.  The  heartwood  is  healthy; 
it  has  been  protected  by  nature  in  a  manner  such  that  If 
all  outside  Influences  are  kept  away.  It  will  stay  sound  for 
an  indefinite  period;  so  in  treating  a  stick,  if  one  absolutely 
assures  (hat  every  inch  of  sapwood  Is  penetrated  and  the 
heartwood  Is  surrounded  by  a  treated  layer  of  wood  that 
will  not  be  broken,  the  problem  of  preservation  has  been 
solved. 

Entirely  too  often  the  acceptance  or  rejection  of  treated 
timber  i".  based  entirely  upon  penetration,  regardless  of 
whether  the  timber  is  heartwood  or  sapwood.  When  this  is 
done,  the  purchaser  is  as  apt  to  accept  timber  where  sap- 
wood  only  has  been  treated  as  he  is  to  reject  heartwood 
with  ample  treatment  to  make  it  last  Indefinitely.  In  this 
connection,  the  committee  would  like  to  emphasize  the  fact 
that  if  the  sapwood  Is  thoroughly  impregnated  the  heartwood 
will  last  if  the  treated  area  is  suftlcient  to  compel  every  bit 
of  moisture  that  enters  the  timber  to  pass  through  a  treated 
layer  of  wood  and  thus  be  sterilized. 


Fireproofing  Wood. — A  process  has  been  made  public  in 
Knpland  by  which  timber  is  made  fireproof,  according  to 
Pcienliflc  American.  It  consists  in  submitting  the  wood  in 
a  closed  cylinder  to  a  steaming  and  vacuum  treatment, 
which  removes  the  air  and  moisture  In  the  pores  of  the 
wood  and  vaporizes  the  sap  water.  The  wood  is  then  im- 
pregnated under  hydra\ilic  pressure  with  a  solution  of  fire- 
resisting  chemicals,  which  replace  the  elements  driven  out 
by  the  preliminary  treatment.  Finally  the  water  of  the 
solution  is  dried  off.  and  the  chemicals  in  minute  crystal 
torm  remain  embedded  in  the  fibers.  The  effect  of  this 
treatment  Is  explained  as  being  that  on  the  application  of 
heat  the  crystals  expand  and  form  a  glossy  coating,  which 
excludes  the  oxvi;en  of  the  air  and  prevents  its  combination 
with  the  wood,  thus  rendering  fiame  an  impossibility.  The 
higher  the  temperature,  the  more  the  crystals  expand,  and 
though  in  time  the  chemical  action  of  each  crystal  becomes 
exhausted  and  the  wood  becomes  charred  fresh  crystals  come 
Into  play,  and  though  the  wood  may  eventually  be  charred 
completely  through,  no  flame  will  be  generated.  Wood  treat- 
ed in  this  way  does  not  differ  in  appearance  from  wood  that 
has  not  been  treated,  and  It  is  claimed  that  it  does  not 
corrode  nails  or  screws. 


(103) 


510 


Engineering  and  Contracting  for  November  24,  1920. 


The  Garden  City  and  English 
Housing  Laws 

By   LEONARD   S.   SMITH, 

Professor    City    Planning    and    Highway    Engineering, 

University  of  Wisconsin. 

The  500  delegates,  representing  30  different  countries,  at 
the  1920  World  Congress  on  Housing  and  Town  Planning, 
which  gathered  at  London  last  June,  reached  two  impor- 
tant conclusions  neither  of  which  is  yet  generally  under- 
stood  by  America,   viz.: 

1.  That  the  furnishing  of  ^  decent  home  to  all  peoples 
is  the  most  fundamental  question  confronting  the  world  to- 
day, and 

2.  That  the  permanent  guarding  of  these  new  homes 
through  the  adoption  of  modern  town  planning  principles 
both  in  their  design  and  zoning  arrangements  is  of  primary 
Importance. 

The  congress  recorded  the  following  specifications  as 
necessary  to  carry  out  the  above  principles: 

(a)  That  in  order  to  secure  adequate  provision  of  air 
and  light  in  and  around  the  homes  of  the  people,  there 
should  be  definite  limitation  of  the  number  of  dwellings  per 
acre  and  for  space  adjacent  to  dwellings,  such  limitation 
being  a  matter  of  governmental  determination  in  each 
country. 

(b)  That  the  policy  of  decentralization  of  industry  and 
the  building  of  garden  cities  should  be  encouraged  by  legis- 
lative provisions  and  by  all  other  means,  both  public  and 
private. 

(c)  That  each  government,  acting  in  partnership  with 
the  local  authorties,  should  prepare  in  advance  and  carry 
into  effect,  a  regional  survey,  followed  by  planning  schemes. 
■with  a  view  of  putting  to  an  end  all  wasteful  and  chaotic 
developments  and  thus  insuring  that  the  lines  of  future 
growth  shall  be  well  ordered. 

(d)  That  in  view  of  the  acknowledged  necessity  of  such 
action  the  government,  acting  in  co-operation  with  the  local 
authorities,  shall  control  the  direction  and  assist  in  the  up- 
keep  of  main   and   arterial    roads. 

Discussion  of  Resolutions. — If  we  should  plan  future  liv- 
ing renditions  that  will  insure  to  the  future  a  better  and 
more  virile  human  stock  (as  we  are  now  doing  with  our 
animal  stock).  Indeed,  even  if  we  are  only  to  insure  present 
standard  of  manhood  and  womanhood,  we  must  now  set  a 
limit  on  the  further  crowding  of  "sweating  of  the  land"  with 
the  new  homes  we  are  about  to  erect.  This  limit  should  be 
set  by  the  local  governmental  authority  and  not  left  to  the 
short-sightedness  or  greed  of  the  private  land  owners.  We 
must  keep  in  mind  that  there  is  only  one  crop  of  land  and 
that  its  use  must  be  husbanded,  instead  of  exploited  and 
wasted.  In  spite  of  the  overwhelming  importance  of  this 
fact,  it  is  only  within  very  recent  years  that  any  attention 
has  been  given  such  matters,  especially  in  the  United 
States.  At  last  it  has  become  very  clear  that  any  real  and 
lasting  progress  in  housing  our  people  must  proceed  along 
two  lines,  (a)  the  decentralization  of  industr>-  and  (b)  the 
constant  use  of  modern  town-planning  principles,  the  ap- 
plication of  which  in  all  cases  shall  depend  upon  adequate 
and  authoritative  information  of  the  local  facts  securable 
only  by  complete  regional  surveys.  Piece-meal  city  planning 
has  always  proved  a  most  wasteful  and  unsatisfactory  way 
of  expending  either  private  or  public  funds.  The  enormous 
social  and  economic  waste  caused  by  the  war  must  now 
compel  all  countries  to  adopt  scientific  methods  of  conserv- 
ing time,  energy  and  material. 

The  excessive  centralization  of  industry  In  our  cities  and 
the  resulting  phenomenal  growth  and  crowding  of  city  pop- 
ulation Is  the  most  potent  and  remarkable  fact  of  the  past 
century.  In  the  United  States  more  than  half  the  popula- 
tion now  lives  in  cities  while  at  the  beginning  of  the  cen- 
turj-  the  proportion  was  less  than  10  per  cent.  In  Europe 
the  proportion  of  urban  population  Is  even  greater  and  in 
England  is  quite  80  per  cent.  This  constantly  increasing 
urban  population  originates  and  continually  accentuates  the 
great  Inter-related  problems  of  housing  and  transportation. 
Our  streets  were  never  laid  out  or  Intended  for  so  dense  a 
population,  where  a  single  block  today  may  house  as  many 
as  the  entire  city  of  50  years  ago. 

Temporary   relief   has    been   sought   by    expensive   arcad- 


ing  or  widening  of  our  streets,  and  in  extreme  cases  by  the 
construction  of  entirely  new  streets  through  closely  built- 
up  districts,  while  in  the  largest  cities  traffic  congestion  has 
compelled  the  building  of  hideous  elevated  street  railroads 
or  even  the  construction  of  costly  underground  tubes. 

The  Garden  City  Remedy.— None  of  these  attempts  have 
met  the  situation:  in  fact,  in  many  cases  they  seem  to  have 
only  made  a  bad  matter  woi-se.  The  world  is  now  ready 
for  a  real  remedy  and  fortunately  it  is  at  hand,  the  garden 
city.  The  London  Congress  has  given  its  official  sanction 
10  the  garden  city  as  the  most  certain  and  economic  method 
of  decentralizing  industry  and  permanently  preventing  bad 
housing,  and  traffic  congestion,  while  at  the  same  time 
largely  reducing  the  high  cost  of  living.  Fortunately  this 
statements  rests  upon  the  secure  basis  of  actual  accomplish- 
ment as  illustrated  in  the  garden  cities  of  Letchworth. 
Bourncville  and  scores  of  less  famous  examples.  But  since 
the  oldest  garden  city  is  now  scarcely  20  years  old.  a  word 
of    description    may    help    American    readers    to    realize    its 


•This  city  now' has  a  population  of  8,000. 


Houses   in   the  Garden   City  of   Bourneville. 

social  and  economic  significance.  A  suitable  tract  of  agri- 
cultural land  located  on  one  or  more  railroad  lines,  not 
dii>tant  more  than  about  20  to  30  miles  from  some  large 
city,  is  purchased  at  its  agricultural  value  and  a  city  is  laid 
out  on  modern  city  planning  lines  for  a  definite  maximum 
population.  Materials  are  purchased  in  train-load  lots  and 
thousands  of  houses,  of  a  most  substantial  and  pleasing 
architecture,  are  erected  out  of  funds  provided  by  the  sale 
of  both  bonds  and  stock.  As  a  rule,  two-thirds  of  the  en- 
tire city  area  are  permanently  reserved  for  allotment  gar- 
dens, forests,  parks,  playgrounds  and  open  spaces.  Each 
house  is  provided  with  a  lot  of  at  least  3,600  sq.  ft.  with  a 
front  yard,  used  chiefly  as  a  flower  garden,  and  a  back  gar- 
den for  vegetables.  The  latter  have  been  so  intensively  cul- 
tivated as  to  produce  on  the  average  an  amount  equal  to 
half  of  the  yearly  rent. 

The  agricultural  belt  is  chosen  so  as  to  surround  the 
city  proper,  insuring  to  the  inhabitants  all  the  advantages 
of  both  city  and  country. 

Before  the  houses  are  finished,  industrial  companies, 
harassed  by  the  inadequate  supply  and  the  unsatisfactory 
quality  of  labor  found  in  the  large  city,  are  glad  to  remove 
their  plants  to  sites  provided  by  the  garden  city  where  they 
will  have  the  additional  advantages  of  reliable  and  well- 
housed  labor,  low  taxes  and  plenty  of  room  for  needed  ex- 
panion.  For  example,  over  50  industrial  companies — some 
of  them  being  branches  of  American  firms — have  already 
established  themselves  at  the  garden  city  of  Letchworth* 
about  35  miles  from  London.  The  industrial  section  of  such 
a  city  is  located  adjacent  to  the  railroads  and  on  the  lee- 
ward side  of  the  city  to  prevent  smoke  troubles,  while  the 
workmen's  homes  are  located  within  easy  walking  distance 
of  the  factories. 

The  improved  labor  and  living  conditions  insured  by  such 
a  system  has  been  found  to  result  in  remarkably  lowering 
of  child  as  well  as  of  adult  mortality.  At  Bourneville  and 
Letchworth,  for  example,  child  mortality  is  only  40  per 
thousand  of  births  as  compared  with  120  per  thousand,  the 
average  of  England,  or  100  per  thousand,  the  average  of 
United  States.  Moreover,  accurate  statistics  show  that  the 
garden  city  boy  of  Bourneville  is  several  inches  taller  and 
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weighs  several  pounds  more  than  the  boys  of  satne  age 
born  and  brought  up  in  the  slums  of  Birmingham,  only  7 
miles  distant. 

It  is  well  established  that  child  welfare  statistics  form  the 
most  sensitive  and  accurate  index  of  housing  and  living  con- 
ditions. The  human  flower,  indeed,  refuses  to  grow  and 
bloom  normally  under  crowded  conditions  which  provide 
filth  and  immorality  instead  of  sunlight  and  sanitation. 

Comparison  of  Life  in  Large  City  and  In  Garden  City.— 
The  following  comparison  of  the  life  of  a  workman  in  a 
metropolitan  city  and  in  a  garden  city  like  Letchworth  ac- 
curately sketches  the  picture  with  reference  to  the  other 
members   of  the   family— father   and    mother. 


LIFE  IN  Li-VRGE  CITT. 


-N'oise     and     rush, 
nervous  enerff}-. 


wast«     of 


Two  or  thrfe  hours  travellns 
under  distasteful  conditions 
with  fares  to  pay. 

.Mtals  away  from  home,  cost- 
ly iind  inconvenient  and  not 
like   "mother's." 

r 

I  A.  Plenty  of  dust  and  dirt  and 
little  air  and  sunshine  (or 
wife  and  kiddies. 


&.  Suburban    dullness, 
squalor,  tenements. 

«.  No  agriculture. 


or    slum 


7.  An  hour  away  from  real 
country  and  then  a  struggle 
(or  a  bus. 

S.  Large  taxes  and  small  lots. 

9.  Building  and  'land  cost  high. 

10.  Vegetables  old  and  high  In 
cost. 

11.  Death  and  sickness  rate  high. 

IS.  Education  expensive  because 
o(  high  child  death  and  sick- 
ness rate.  Xo  room  for  rec- 
reation   around    schoolhouses. 


L.IFE    IX    GARDEN    CITY. 


1.  Xatural,  vicorous  and  healthy 
life.  Conservation  of  nervous 
enerfO'. 

2.  Thirty  minutes'  walklni;  a 
day  under  pleasant  condition. 
Including  that  (or  mid-day 
meal  at  home.    No  (.ires. 

3.  AU  meals  at  home  with  the 
family. 

t.  Little  dust  and  dirt  and 
plenty  of  air  and  sunshine  at 
home — and  in  the  factories. 

5.  Ideal   city,    no   slums. 

C.  Organic  contact  with  agricul- 
ture by  gardens. 

7.  -Vlways  within  easy  walking 
distance  of  real  country. 


8.  Smaller  taxes  and  larger  lots. 

9.  Building  and  land  cost  low. 

10.  Vegetables  frc.«h  from  work- 
er's own  garden. 

11.  Low  death  and  sickness  rate. 

12.  Education  cheaper  and  more 
offlcient.  Plenty  of  play 
grounds.  Better  home  Influ- 
ences. 


13.  Local  government  simple  and 
well  ordered.  Good  citizen- 
ship. 


13.  Local  government  complex 
and  poor  because  of  poor  cit- 
izenship. 

By  no  means  does  this  list  exhaust  the  advantages  se- 
cured to  the  family  in  a  garden  city.  It  is  high  time  that 
all  peoples  recognize  the  fact  that  there  is  a  limit  to  rea- 
sonable and  economic  growth  of  cities.  Many  cities  are  al- 
ready too  large  for  the  social  and  physical  good  of  their 
citizens  as  well  as  too  larce  and  complex  for  the  economic 
production    and    transportation    of   manufactures. 

Rather  than  attempt  the  costly  and  radical  replanning  of 
their  street  systems  as  well  as  the  additional  means  of 
transportation  required  for  a  larger  and  more  crowded  city 
population,  a  solution  to  these  great  city  problems  should 
be  sou?ht  in  the  planning  and  building  of  numerous  satel- 
lite or  garden  cities.  Such  cities  will  not  only  take  care  of 
future  expansion  of  industo'  and  population,  but  may  also 
€ven  ser','e  to  decentralize  present  city  crowding.  Both  re- 
sults are  imperatively  needed.  Moreover,  successful  exam- 
ples of  such  parden  cities  can  be  cited  both  in  Europe  and 
in  America  so  that   their  practicability   is   fully   established. 

Tho  establishment  of  garden  suburb.^  at  the  immediate 
city  limits  is  not  to  be  commended.  Such  suburbs  only  tem- 
porarily improve  metropolitan  conditions  and  ultimately 
must  push  the  country  further  away  from  the  city,  besides 
adding  their  population  to  the  already  overburdened  tran- 
sit facilities  of  the  city. 

Democracy  has  no  greater  handicap  than  the  evil  condi- 
tions that  mar  our  greater  cities.  These  conditions  are 
closely  connected  with  bad  and  inadequate  housing  of  the 
working  man.  Enlightenment,  public  spirit  and  the  larger 
life  never  flourish  in  mean  and  inhuman  surroundings.  If 
such  conditions  must  be  endured  in  the  many  century-old 
cities  of  Europe,  no  such  excuse  can  be  given  for  their  crea- 
tion and  tolerance  in  our  American  cities,  few  of  which  are 
€ven  100  years  old. 


.Ma\    we   not  look   forward   to   the   speedy   construction   of 
many    more    beautiful,     self-contained     and     self-supporting 
garden  cities  In  our  own  progressive  America! 
English    Housing    Subsidies. 

Present  Housing  Conditions.  'I'lie  effect  of  the  war  has 
been: 

tl»     To  increase  abnormally  the  shortage  of  houses. 

(2)  To  suspend  practically  all  work  of  closing  and  re- 
pairing unfit  houses  and  the  clearing  of  slums. 

(3)  To  increase  the  cost  of  labor  and  building  materials 
to  about  three  times  pre-war  prices. 

(4)  To   increase   the   interest  on   capital;    and 

(5)  To  produce  an  acute  shortage  of  building  materials. 

Even  in  the  years  preceding  the  war  there  had  accumu- 
lated a  distressing  housing  shortage  all  over  Great  Britain. 
But  the  war,  b/  adding  enormously  to  city  growth  and  by 
the  practical  stopping  of  house  construction,  created  a  house 
famine   truly   alarming.     A   royal   commission   appointed    in 


Parl<   at   Garden   City   of   Bournviile. 

1919  reported  that  the  housing  shortage  was  an  important 
cause  of  the  labor  and  social  unrest.  This  shortage  in  Eng- 
land and  Wales  alone  amounted  to  quite  500,000  houses.  It 
was  early  realized  that  the  private  builder  could  not  be  re- 
lied upon  to  make  good  this  deficiency,  especially  in  view 
of  the  certainty  that  the  high  cost  of  labor  and  building 
materials,  curren^^ring  and  at  the  close  of  the  war,  could 
not  last  perma^^^and,  in  fact,  that  a  shrinkage  of  25 
per  cent  or  mo^^^^  an  assured  thing. 

Government  S^Ridies. — Under  such  circumstances  the 
Aglish  government  has  shouldered  the  load  and  responsi- 
bility of  assisting  the  building  of  homes,  regarding  such 
expenditures  as  an  inevitable  consequence  of  the  war  simi- 
lar to  the  paying  of  bounties  and  pensions  to  its  soldiers. 
As  early  as  July,  1917,  the  war  cabinet  decided  that  sub- 
stantial financial  assistance  would  be  given  "to  those  local 
authorities  who  are  prepared  to  carry  through  without  de- 
lay, at  the  conclusion  of  the  war,  a  program  for  the  housing 
of  the  working  classes."  It  was  appreciated  that  these 
classes  would  be  unable  to  pay  an  economic  rent  based  on 
the  abnormal  cost  of  houses  and  accordingly  the  state  of- 
fered to  bear  three-quarters  of  any  loss  in  rent  for  a  period 
of  not  less  than  seven  years,  and  also  a  similar  proportion 
of  any  loss  in  the  Inventoried  value  of  the  houses  at  the 
expiration  of  such  7-year  period.  The  local  government  was 
to  bear  the  remaining  one-quarter  except  in  case  this  should 
add  more  than  "1  penny  in  the  pound  to  the  resulting  taxes" 
(about  0.4  of  1  per  cent;  1.  e.,  4  mills).  At  the  same  time 
the  state  offered  to  loan  government  funds  for  house  build- 
ing at  the  current  rates  of  interest.  Of  course  all  offers 
of  state  aid  were  for  limited  periods  only  and  under  regula- 
tions of  control  of  size  and  architectural  features. 

The  British  Institute  of  Architects  instituted  competi- 
tions for  different  styles  of  houses  suitable  for  the  various 
districts,  having  in  mind  local  requirements  and  local  sup- 
ply of  building  materials.  It  is  also  interesting  to  note  that 
in  these  plans  of  new  cottages,  regard  must  be  had  to  the 
convenience  and  comfort  of  the  housewife,  especially  in  the 
Interior  arrangements,  and  that  the  best  way  to  secure  this 
was  to  consult  with  the  housewives  themselves.  A  women's 
committee  was  accordingly  appointed  by  the  Ministry  of  Re- 
construction  and   rendered   important   services. 
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Public  Utility  Companies. — The  federal  authorities  early- 
realized  "that  the  complete  solution  of  the  housing  prob- 
lem is  not  likely  to  be  accomplished  except  with  the  co- 
operation of  private  enterprises,  including  public  utility  so- 
cieties. The  latter  is  defined  as  a  society  (with  limited  lia- 
bility) registered  under  the  Industrial  Act  of  1893  for  carry- 
ing on  any  industry,  business  or  trades  specified  in  or  au- 
thorized by  its  rules.  The  law  provided  also  that  (1)  the 
society  must  provide  for  an  audit  and  publication  of  its  ac- 
counts. (2)  Must  limit  interest  and  dividend  to  6  per  cent 
per  annum.  (3)  The  provision  of  working  class  Jiouses  must 
be  specified  as  one  of  its  objects. 

There  Is  no  statutory  definition  of  "the  working  classes" 
which  is  applicable  to  housing,  but  the  government  circu- 
lars state  that  this  term  "should  be  generously  interpreted." 
Sources  of  Help — ^A  public  utility  society,  can  obtain  as- 
sistance from  two  sources,  viz..  the  federal  government  and 
by  the  local  authority  of  its  area,  county,  town  or  district 
council. 

The  government  Is  helping  in  two  ways:  (1)  By  loans  of 
money.    (2)   By  money   subsidies. 

Recent  laws  provide  that  the  state  loan  commissioners 
have  power  to  loan  sums  not  exceeding  three-quarters  of 
the  purchase  price  of  the  land  together  with  the  cost  of 
Its  development  and  the  buildings  erected  thereon  provided 
the  department  is  satisfied  with  the  security.  The  terms  of 
the  mortgage  given  for  the  loan  provide  for  the  repayment 
in  a  period  not  exceeding  50  years  at  6  per  cent  interest. 
The  pajTnents  are  payable  half  yearly,  either  by  equal  pay- 
ment of  principal  with  interest  on  principal  for  the  time 
being  outstanding,  or  by  equal  half-yearly  payments  of  prin- 
cipal and  interest  combined  by  way  of  an  annuity.  This 
annuity,  to  repay  a  loan  in  50  years  with  interest  at  6  per 
crnt  per  annum,  is  £3  os.  4d.  per  £100  borrowed.  £6  6s. 
8d.  as  an  annual  payment  will  repay  in  50  years  both  prin- 
cipal and  interest  of  a  loan  of  £100.  This  amount — £6  6s. 
8d. — will  be  referred  to  later  as  the  loan  charge  per  £100. 
Subsidies. — In  addition  to  thus  making  loans  to  a  public 
uHllty  society  the  state  will  also  grant  Iheni,  with  an  an- 
nual subsidy,  calculated  as  a  proportion  of  the  total  loan, 
charges  on  the  whole  of  the  capital  raised  by  the  society 
whether  obtained   from  the  state  or  private  sources. 

The  law  provides  that  until  1927  this  proportion  will  be 
50  per  cent  and  from  1927  until  the  government  loan  has 
been  repaid  the  proportion  of  the  loan  charges  subsidized 
by  the  state  shall  be  30  per  cent.  Also  if  no  loan  is  ob- 
tained of  the  state  the  subsidy  will  be  paid  for  a  period  of 
50  years.  Again,  the  proportion  of  ^^^^an  charge  pay- 
able by  the  state  is  not  affected  by  thl^^^kpf  interest  paid 
to  private  parties  even  if  this  rate  is  i^^^iuch  less  tUan 
6  per  cent.  The  purpose  of  this  is  to  encourage  the  utiliU^ 
societies   to   borrow   from   banks   and   individuals.  W 

Illustration. — The  following  illustration  of  the  working 
of  this  law  Is  taken  from  a  circular  issued  by  the  British 
Ministrj'  of  Health  under  date  of  January,  1920: 

Suppose  a  society  decides  on  building  50  houses  to  cost 
£800  each,  including  land,  roads,  etc.,  or  a  total  of  £40,000. 
The  loan  charges  on  this  capital  would  be  400  X  £6  6s.  8d. 
or  £2,533  6s.  8d.  The  annual  subsidy  up  to  March,  1927, 
would  be  50  per  cent  of  £2.533  6s.  8d  or  .£1,266  13s.  4d.  and 
for  the  remainder  of  50  years  would  be  30  per  cent  of  £2,533 
68.  8d.  or   £760. 

Of  the  total  capital  £40,000  the  state  would  loan  three- 
quarters  of  £30.000,  leaving  the  society  to  obtain  £10,000 
from  other  sources  which  we  will  assume  is  obtained  at  3 
per  cent. 

The  following  would  be  a  specimen  balance  sheet  for  the 
period  ending  March  31,  1927: 

I»in  charge  on  stnte  loan.  .lOO  x  i B  63  grl £1.900 

Go\"cniment  subsidy   1.266     13    4 


Infprffl  at  3  per  rent  on  £10.000 

Rppnir."  at   £4  per  hoyse 

Manai?enD(nt,  taxes,  vacancies.... 


S  a 

fi33       fi  8 

,100       0  0 

200       0  0 

160       0  0 


1.2flS       6     8 
R-?nt  at  10  shillings  per  week,  exclusive  of  taxes 1.300 


B.ilance    -       c     13     4 

It  ^vill  be  noted  that  the  rent  of  10  shillings  ($2.50)  per 
week  Is  very  much  less  than  the  economic  rent.  WTiere  the 
British  govenirncnt  rent  restrictions  are  removed  the  rent 
of  hou.ses  in  general  will  tend  to  rise  until  the  new  "eco- 
nomic" level  has  been  reached.     The  rent  restrictions  laws 


do  not  apply  lo  the  new  houses,  but  naturally  the  rents  ob- 
tainable for  such  houses  will  depend  in  some  measure  on 
the   rents   obtainable  for  similar  existing  houses. 

An  important  leason  for  the  state  aid  is  the  imperative 
need  of  houses,  and  properly  enough  the  state's  offer  is  lim- 
ited to  such  projects  as  can  show  remarkable  progress  be- 
fore Aug.  1.  1920.  It  is  expected  that  the  housing  projects 
will  le  completed  before  July  31,  1922. 

Sale  of  Houses. — Government  subsidized  houses  may  be 
sold  by  the  consent  of  the  government  Loan  Commission- 
ers, but  only  at  the  market  price,  which  must  not  be  less 
than  the  following  prescribed  minimum  prices  based  upon 
the  approved  value,  or  the  outstanding  amount  of  the  loan 
raised  to  defray  the  capital  cost  of  building  and  improve- 
ments' 

MINIMUM    PRICES    OF    SUBSIDIZED    HOUSES. 


If  the  sale  Is  completed 

Hofore    April    1.  1<121, 

Before   April   1,  1922. 

Refore    April    1,  1923, 

Brfore    April    1,  1924, 

Before    April    1,  1925, 

Before   April   1,  1926, 

Before    April    1,  1927, 

After    Mar.     21,  1927, 


the  minimum  sale  price  will  be 

S3  per   cent  of  approved  value 

64  per  cent  of  approved  value 

65  per  cent  of  .approved  value 

66  per   cent  of  approved  value 

67  per   cent  of  approved  value 

68  per   cent  of  approved  value 

69  per  cent  of  approved  value 

70  per   cent  of  approved  value 


The  variation  of  the  percentages  during  the  years  1921- 
1927  is  due  to  the  fact  that  the  annual  subsidy  for  these 
years,  viz.,  50  per  cent,  is  capitalized  at  the  date  of  sale 
and  applied  in  reduction  of  the  outstanding  loans.  Thus 
the  prescribed  minimum  sale  price  is  the  amount  of  the 
outstanding  loan  less  the  capitalized  value  of  the  subsidy 
at  date  of  sale.  A  sale  at  the  minimum  sale  price  thus 
gives  the  purchaser  the  full  benefit  of  the  subsidy  and  at 
the  same  time  extinguishes  all  loans. 

The  houses  may  be  sold  for  more  than  the  above  mini- 
mum prices,  and  if  so,  the  excess  is  due  to  the  society 
which  takes  the  initial  risks  in  building  the  houses.  Houses 
can  be  sold  only  to  the  occupiers  and  such  purchasers  must 
agree  with  the  society  that  in  the  event  of  his  ceasing  to 
occupy  the  house,  or  in  the  event  of  his  death,  the  society 
shall  have  the  right  to  buy  back  the  house  at  its  original 
cost,  less  the  depreciation.  This  clause  is  devised  to  pre- 
vent speculatibn  in  subsidized  houses.  In  general  it  is  ex- 
pected to  sell  subsidized  houses  rather  than  to  rent  them. 

Additional  Subsidy. — Under  a  lavr  passed  December,  1919, 
the  following  subsidies  were  offered  to  private  persons  or 
bodies  of  persons  constructing  houses  under  certain  specifi- 
cations, provided  such  houses  were  completed  before  Dec. 
23,  1920. 

(a)  Houses  containing  two  living  rooms  (i.  e.,  living 
room  and  parlor),  and  three  or  four  bed  rooms  and  com- 
pri.'^ing  not  less  than  920  sq.  ft.  of  flow  area   £260  per  house. 

(b)  For  houses  containing  one  living  room  and  three  bed 
rooms,  and  comprising  not  less  than  780  sq.  ft.  of  floor  area. 
£240  per  house. 

(c)  For  houses  containing  one  living  room  and  two  bed 
looms  and  comprising  not  less  than  700  sq.  ft.  of  floor  area, 
£230   per  house. 

(A)  Houses  begun  before  April  1  shall  he  entitled  to  a 
subsidy  of  ,£50  additional  above  that  given  in  paragraphs 
(a),   (b),   (c). 

(e)  No  grant  shall  be  given  to  houses  of  more  than  4 
bedrooms  or  exceeding  ].4nn  sq.  ft.  of  floor  space. 

How  the  English  Housing  Laws  Have  Worked. — A  ques- 
tion, of  much  Interest  to  those  who  have  read  the  foregoing 
explanation  of  English  laws  designed  to  solve  the  national 
housing  problem  is  "how  have  these  laws  worked  out,"  and 
is  there  ground  for  the  hope  that  they  will  accomplish  their 
object. 

The  English  Ministry  of  Health  publish  under  date  of 
May  24,  1920,  the  following  facts:* 

1.  In  the  two  weeks  ending  May  15,  1920,  local  authorities 
and  public  utility  societies  had  submitted  158  hou.slng 
schemes,  including  4,073  acres,  providing  for  5,812  houses, 
and  that  contracts  had  been  let  for  3,652  of  these  houses. 

2.  That  the  total  applications  for  subsidies  up  to  May 
15  numbered  10,016,  comprising  an  area  of  65,710  acres  and 
providing  for  the  erection  of  197,232  houses  of  which  102,301 
houses  were  under  contract. 

After  personally  Inspecting  some  thousands  of  these 
houses  and  noting  the  general  interest  taken  by  the  public 
in  the  purchase  of  local  housing  bonds,  the  writer  Is  con- 
vinced that  the  housing  problem  is  England  Is  in  safe  hands 
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•.tfr-e  Journal   "Housing,"   page  316,   under  date  of  Mpy  24,  1920. 
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COST  OF  RECENT  HOUSES   (ENGIJSH)    RECEIVING  API'ROVA  U  AND  ASSISTANCE  FROM  ENGLISH  OOVERNMICNT. 


Just  as 

approved.  1  bed- 

raom. 
M.BOO    4 

ki    '      ■    

3  

3.;  

■i.ooi-  4.;'.".i 

4.601    


-Non-Parlor  Types.- 
Lilvlng  room,   kitchen  and 


-Parlor  Typea.- 


2  bed- 
rooms. 

il'9 

241 

1S3 

7S 

5 

706 


3  bed-       4  bed- 
rooms,      rooms. 

134 

;19 
2.23S  6 

S,6S3  3 

7SI7  4 

149 


Average  Kirlor.  living  room,  kitchen  anil 


'.'ost   per 

housr. 

»2.2"0 

2,860 

3.S00 
4,140 
5,200 


9.690 


13 


13,630 


bed 
rooms 


81 
11 


106 


3  bed- 
rooms, 
32 
174 
636 
3.533 
S,723 
3,008 

16,106 


4    bed- 
rooms. 


S9 
314 
177 


Averuae 

cost   per 

hoUiif. 

J2,3U0 

2.85U 

3.3S0 

3.S0O 

4.260 

4.760 


683 


$4,210 


Total 

Ti  umber 

o(   houses. 

170 

1.105 

3,123 

9.461 

9.997 

3.360 

27.206 


II'. 413  16,793 

1.1  Average    cost    of    27.206    houses    is    $4.000— £=J5.00.     (2.)  Of     those  house.i  21,390  were  In   urban  districts  and  5,S16  were  in   rural 


iind  bids  fair  to  be  solved  in  a  reasoiiuble  time  if  present 
progress  can  furnish  a  criterion.  This  brief  resume  of 
English  housing  efforts  is  of  interest  to  Americans  for  two 
reasons.  Ilrrt.  as  illustrating  a  new  field  in  which  local  mu- 
nicipal authorities  can  serve  their  constituencies.  For  many 
years  cities  have  built  streets,  sewer  and  water  systems, 
parks  and  playgrounds,  town  halls  and  auditoriums,  public 
markets  and  municipal  docks  and  even  voted  large  subsi- 
dies to  manufacturing  companies  to  insure  tlieir  location  In 
the  city — all  these  expenditures  of  public  funds  and  many 
other  similar  ones  have  been  made  to  insure  the  health, 
pleasure  and  prosperity  of  the  city's  citizens.  The  national 
housing  shortage  adds  a  new  and  overwhelmingly  important 
demand  for  municipal  aid  either  in  the  form  of  subsidies 
or  in  the  loss  of  the  city's  credit,  insuring  a  low  rate  of  in- 
terest on  capital  used  in  house  construction.  The  impor- 
tance of  securing  a  low  rate  of  interest  for  capital  used  in 
house  building  is  of  first  importance.  Realizing  this  fact 
the  I'anadian  federal  government  has  granted  $25,000,000  as 
loans  to  municipalities  for  house  buildings  at  5  per  cent 
interest,   thus  losing   1>4    per   cent  interest. 

If  it  could  be  found  that  present  laws  do  not  sufDce  to  allow 
this  being  done  in  United  States  then  new  ones  must  be  se- 
cured to  the  end  that  the  most  vital  possession  of  all — a 
home — may  be  furnished  to  even  the  most  modest  citizen. 
A  decent  home  is  the  safest  insurance  against  the  vagaries 
of  bolshevism. 

A  second  lesson  furnished  by  the  English  experience  is 
this:  All  classes  of  citizens  are  responsible  for  present  bad 
and  inadequate  housing  conditions  and  all  must  interest 
themselves  in  the  problem  and  contribute  to  its  solution. 
The  general  subscription  to  local  housing  bonds  now  being 
made  in  England  points  a  practical  and  most  efficient  man- 
er  in  which  the  average  citizen  can  show  his  interest  in 
the  most  vital  problem  which  faces  America,  in  fact  faces 
the  wor'd.  To  continue  the  present  laisssez  faire  attitude 
or  to  hesitate  because  of  real  or  fancied  obstacles  is  un- 
worthy of  progressive  America.  If  new  laws  are  needed  by 
way  of  extending  the  power  of  municipalities  to  build  houses 
for  its  citizens,  or  even  if  the  state  constitution  must  needs 
be  amended.  Wisconsin  certainly  will  continue  to  protect 
the  vital  interests  of  its  citizens  in  the  future  as  in  the  i«ast. 
We  have  already  at  least  one  American  state  which  has 
had  the  courage  and  the  statesmanship  to  serve  as  an  ex- 
ample— Massachusetts. 

Private  companies  have  scant  ground  on  which  to  base 
objection  to  municipal  co-operation  and  assistance.  Experi- 
ence of  the  most  enlightened  European  countries  show  that 
there  is  room  for  all  possible  housing  efforts,  private  and 
municipal.  Who  can  doubt  that  in  our  own  America  where 
competent  authority  has  shown  the  present  imperative 
need  of  1.000,000  houses,  the  field  can  be  filled  by  private 
means  alone.  The  country  has  always  depended  upon  pri- 
vate capital  to  supply  housing  needs,  with  the  result  that 
even  before  the  war  a  great  deficiency  in  housing  was  wide- 
spread over  the  entire  country.  The  importance  of  pro- 
viding a  home  based  upon  American  standards  of  living 
for  every  family,  however  humble,  is  too  vitally  important 
to  the  security  of  American  ideals  and  American  institu- 
tions to  be  longer  neglected  or  left  to  the  chance  provision 
of  private  endeavor. 

More  fundamental  than  the  deporting  of  alien  bolshevists, 
is  the  adoption  of  housing  policies  which  shall  limit  or  pre- 
vent their  creation.  The  fierce  resentment  toward  society 
cherished  by  certain  of  its  members  often  has  a  real  basis, 
and  in  fact  the  lack  of  a  decent  home  life  is  most  often  the 
primal  cause  of  this  feeling.  Jacob  Reis  has  said.  "You 
cannot  expect  people  to  live  like  pigs  and  be  good  loyal 
citizens."     In  a   great  and  true  democracy  such  a  condition 


should   be   impossible.     We  all   share   the   duty  and   the  re- 
sponsibility of  making   It  .-.. 


Reproduction  of  Drawings  by  Photostatic 
Process 

The  advantages  of  the  reproduction  of  drawings  by  the 
direct  photographic  copying  process,  as  done  with  tlie  pho- 
tostat and  other  like  machines  is  pointed  out  by  Mr.  L.  N. 
ilillls  in  a  recent  issue  of  the  American  Machinist.  Mr.  Gillis 
writes: 

"During  the  war.  it  was  my  fortune  to  have  charge  of  the 
drafting  office  of  the  National  Research  Council.  When  I 
took  charge  of  the  office,  I  found  the  sizes  of  drawings  pre- 
scribed by  the  man  who  had  started  the  work,  were  stand- 
ard sizes  adopted  from  the  drawings  used  in  a  sewing  ma- 
chine factory.  I  also  found  that  the  institution  possessed 
a  photostat  machine  of  large  size,  and  it  was  a  simple  mat- 
ter to  establish  sizes  for  the  drawings  that  would  corre- 
spond with  the  standard  sizes  on  the  photostat  scale.  Then 
the  drawings,  either  pencil  drawings  or  tracings,  could  be 
laid  on  the  photostat  board  and  all  reduced  to  lSx22  in,,  or 
a  halt  or  quarter  thereof.  When  using  the  half  size  either 
two  prints  were  made  at  a  time  or  the  half-size  shield  was 
put  on  the  photostat.  This  method  enabled  as  many  re- 
productions to  be  made  directly  from  the  drawing  as  were 
neccssarj-  for  our  purposes;  and,  in  addition,  if  a  change 
was  made  on  any  drawing,  the  same  could  be  reproduced 
without  making  a  new  zinc  plate  or  a  new  photographic 
plate,  since  the  printing  was  done  directly  on  the  photostat 
paper. 

Moreover,  the  cost  of  this  work  is  little  more  than  the 
cost  of  the  ordinary  blueprint,  and  is  certainly  much  less 
than  would  be  Ui(*nse  with  any  small  number  of  reproduc- 
tions made  hyA^m  a  zinc-plate  process  or  a  photographic 
process  on  gli^  W  any  reasonable  size.  There  is  a  happy 
medium  between  a  small  photograph  and  a  blanket-sizetl 
blueprint  that  can  very  readily  be  reached  with  the  photo- 
stat; and,  in  addition,  it  is  possible  to  do  with  this  latter 
class  of  reproduction  all  that  can  be  done  with  either  the 
zinc  or  photographic-plate  process  without  requiring  the 
lines  and  figures  to  be  made  abnormally  large  and  heavy, 
since  the  drawing  reproduced  in  this  way  to  a  size  18x82  in. 
comes  out  very  distinctly,  even  though  the  drawing  itself 
may  be  48  or  even  60  in.  long.  Again,  convenient  portfolios 
may  be  made  up,  all  of  18x22-in.  size,  showing  all  of  the 
drawings  for  any  particular  machine  or  apparatus. 

"Of  course,  it  is  to  be  understood  that  where  small  de- 
tails are  made,  they  can  either  be  photographed  to  full  size 
or  reduced  from  the  original  by  placing  a  number  of  them 
on  the  printing  board  of  the  photostat.  There  are  a  num- 
ber of  machines  of  this  class  in  the  market,  and,  so  far  as 
I  can  find  out,  are  all  about  equally  good,  and  the  operation 
is  extremely  simple   in   almost  every   case." 


Blasting  Down  a  Brick  Wall.— Dynamite  was  used  sXiccess- 
fully  by  a  Gainesville,  Fla,,  in  cutting  down  a  150-ft.  long 
brick  wall  for  the  Florida  Industrial  Corporation.  The  wall 
was  22  ft  high  and  18  in.  thick  and  rested  on  a  concrete 
foundation  18  in.  below  the  ground  level.  It  was  desired 
only  to  take  down  the  wall  to  the  surface,  so  it  was  not  neces- 
sary to  disturb  the  concrete.  Twenty-six  holes  were  cut  Into 
the  wall  just  above  the  ground  and  2i^  lb.  of  30  per  cent  am- 
monia dynamite  were  tamped  with  clay  In  each  hole.  The 
charges  were  connected  up  in  series  and  fired  with  electric 
blasting  caps.  The  wall  was  cut  down  clean  at  the  ground 
level.  The  work  was  all  done  by  one  man  in  less  than  a  day. 
The  total  cost,  including  labor,  was  about  |26. 


(107) 


514 


Engineering  and  Contracting  for  November  24,  1920. 


Reinforced  Concrete  Truss  Bridges 
Erected  Without  Falsework 

By  the  elimination  of  falsework  and  a  reduction  in  forms, 
a  considerable  saving  in  time  and  money  was  possible  in 
the  construction  of  the  attractive  reinforced  concrete  truss 
bridges  at  Wichita  Falls.  Texas,  Las  Vegas  and  Las  Alamas, 
N.  Mex. 

The  methods  of  handling  the  work  were  described  in  the 


October-November  issue  of  Concrete  in  Architecture  and 
Engineering,  to  v,-hich  we  are  indebted  for  the  matter  in 
our  article. 

The  elimination  of  falsework  was  accomplished  by  using 
a  pair  of  steel  trusses  as  a  part  of  the  construction  equip- 
ment. These  trusses  were  later  sold  at  cost  and  used  as 
highway    bridges.     They    were  made    in   the  usual   manner. 


An  ingenious  method  was  used  in  casting  the  concrete 
trusses  to  insure  a  perfectly  straight  product.  This  was 
acromplifhed  by  providin.?  a  camber  in  the  steel  trusses 
of  an  amount  such  that  the  weight  of  the  concrete  trusses 
would  straighten  the  camber.  All  concreting  material 
needed  was  then  placed  on  the  floor  and  distributed  uni- 
formly along  the  span  before  any  concrete  was  deposited. 
In  as  much  as  this  material  was  changed  in  form  only,  no 
change  in  weight  or  further  deflection  of  the  steel  trusses 
occurred  after  the  placing  of  concrete  was  begun. 

Provision  for  supporting  the  transverse  floor 
beams  was  made  at  the  time  of  casting  the  truss- 
es, rectangular  openings  having  been  left  in  all 
vertical  members.  These  openings  were  beveled 
to  give  the  floor  beams  a  secure  bond,  and  also 
served  as  supports  for  the  floor  beam  forms.  The 
floor  beam  reinforcement  was  passed  through  the 
openings  and  continued  as  reinforcement  for  the 
cantilever  brackets  supporting  the  sidewalks. 
The  brackets  are  in  fact  continuations  of  the  floor 
beams.  One  of  the  illustrations  shows  these  rec- 
tangular openings,  with  several  floor  beams  and 
sidewalk  brackets  in  place. 

The   bridge   at  Las   Alamas,   N.   Mex.,   consists 
of  four  spans   of  SO  ft.  each.     It  was  built  in  a 
uiannsi-  similar  to  that  .iust  described. 

At  Las  Vegas,  N.  Mex.,  some  departure  from  the  usual 
procedure  was  made.  Because  of  the  shallowness  of  {he 
stream  bed  and  because  rains  were  not  feared  at  that  season 
of  the  year,  the  steel  truss  equipment  was  dispensed  with 
and  the  concrete  trusses  were  cast  on  platforms  laid  on  the 
stream  bed,  directly  under  their  final  positions  in  the  com- 
pleted bridge.     They  are  then  lifted  into  place. 


The  Concrete  Trusses  Were   First  Cast   in   a   Horizontal   Position   on 
the   Floor  of  a   Temporary   Steel   Bridge.      The   View   Shows 
the    Reinforcement   In    Place    Ready   for    Form 
Work  at  Wichita  Falls  Bridge. 

except  that  the  lower  chords  had  channel  sections  to  pro- 
vide a  support  for  a  temporary  plank  floor,  and  to  permit 
moving  the  trusses  on  rollers.  The  temporary  floor  placed 
on  the  lower  chords  supported  the  concrete  trusses,  which 
were  cast  in  a  horizontal  position,  one  pair  at  a  time.  This 
arrangement  in  turn  eliminated  most  of 
the  form  work,  since  forms  were  needed 
only  on  the  sides  of  the  truss  members. 

The  largest  of  the  three  bridges  is  at 
Wichita  Falls,  Texas,  over  the  Wichita 
iliver.  It  consists  of  six  spans  of  66  ft. 
each,  with  a  20-ft.  roadway  and  two  5-ft. 
sidewalks.  After  the  steel  trusses  were 
in  place  and  the  temporary  floor  had  been 
laid,  the  reinforcement  for  a  pair  of  con- 
crete trusses  was  placed  on  the  floor  adja 
cent  to  the  positions  to  be  occupied  in 
the  completed  structure.  The  forms,  con- 
sisting of  simple  triangular  frames  or 
bottomless  boxes,  were  then  set  on  the 
floor  and  the  concrete  deposited.  After  it 
had  hardened,  the  cast  truss  was  raised  to  the  vertical  position 
by  block  and  tackle,  as  shown  in  one  of  the  illustrations. 
The  steel  trusses  were  then  moved  forward  to  the  next 
span,  first  on  rollers  supported  on  the  top  chords  of  the 
concrete  trusses,  and  later,  after  the  movement  was  half 
completed,  on  another  set  of  rollers  underneath  the  bottom 
chord."  of  the  concrete  trusses.  In  this  manner  the  steel 
trusses  were  cantilevered  across  the  span  to  the  next  pier. 


Raising  Concrete  Trusses  to  Vertical    Position. 

The  contractor  states  that  he  can  always  dispose  of  his 
>.teel  trusses  to  good  advantage,  in  cases  where  he  finds 
it  impracticable  to  use  the  same  trusses  on  another  contract. 
Those  used  on  the  Wichita  Falls  and  Las  Alamas  contracts 
were  sold  at  cost  for  highway  bridges.  In  another  instance 
he  obtained  the  contracts  for  several  concrete  bridges  and 
one  steel  truss  bridge,  all  of  equal  span.     He  designed  and 
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built  a  pair  of  steel  trusses  to  erect  the  concrete  bridges, 
after  which  he  used  the  steel  trusses  in  the  bridge  for 
which  they  were  specified.  By  planning  his  work  in  this 
manner  and  designing  the  trusses  for  possible  future  use,  a 
contractor  is  able  to  obtain  high  salvage  on  the  steel. 

The  Jenkins  Bridge  &  Construction  Co.,  735  S.  Logan  St., 
Denver,  Colo.,  had  the  contract  for  the  bridges  described. 
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What  an  Employer  Requires  When 
Engaging  an  Engineer" 

!•>>    FUANK  D.  CHASK. 
President    tYaiik    l>.    ClmJie.    Inc..    r.nKlnirrs.    Chicago. 

The  employer  divides  his  resources  into  material  and  labor. 
.Material  in  any  form  whatever  is  represented  by  capital  or 
lopresents  capital. 

The  Inventory  or  list  of  assets  of  any  firm  take  cognizance 
■  ■nly  of  material  as  representing  capital  investment.  The 
banker  looks  at  the  inventary  before  making  his  loan,  cor- 
i>orations  are  financed  on  the  Inventory  and  all  the  plans 
of  a  poing  concern  are  based  on  inventory,  or  some  form  of 
material  Investment. 

I  have  to  speak  briefly  of  the  other  of  these  two  sub- 
divisions of  industry:  that  is.  labor,  and  specifically  of  the 
engineer  and  of  his  beiuK  employed — in  other  words.  I  am 
to  disruEs  what  an  employer  requires  when  engaging  an 
tnpineer. 

It  is  quite  true  that  material  forms  the  basis  of  Inventory 
or  a  value  measure  of  a  going  concern,  but  an  Important, 
although  intangible  thing,  is  the  element  of  labor.  By 
labor  1  do  not  mean  merely  manual  or  physical  effort — labor 
IS  defined  as  mental  or  physical  actvlty. 

Importance  of  Personnel  of  Organization. — It  Is  quite  true 
that  the  banker  looks  at  the  physical  inventory  when  making 
his  loan,  but  It  Is  also  true  that  without  the  consideration  of 
labor,  or  personnel,  the  Inventory  does  not  go  very  far  with 
the  banker,  nor  does  It  go  very  far  with  the  average  busi- 
ness man:  in  other  words,  the  labor  or  personnel  of  an  es- 
tablishment or  institution  Is  quite  as  important  as  the  ma- 
terial element  and  frequently  far  exceeds  it  in  importance. 

The  U.  S.  Steel  Corporation  with  its  hundreds  of  millions 
of  Invested  capital  would  be  a  failure  as  a  going  concern 
without  the  guiding  master  mind  of  Judge  Gary  and  his 
aijle  subordinates  who  execute  the  policy  of  the  corporation. 
Without  the  personnel  who  comprise  the  management  of 
this  corporation  it  would  consist  of  merely  an  aggregation 
of  lar.ce  manufacturing  plants,  which  might  or  might  not 
produce  profitably  and  which  could  not  exist  were  it  not 
for  the  Intellectual  labor  which  controls  and   executes. 

The  men,  then,  who  execute  and  form  the  big  part  of 
the  personnel  of  the  organization  must  be  considered  as 
of  the  utmost  importance  and  their  selection  carefully 
studied  In  order  to  secure  a  proper  personnel. 

The  apprentice  of  today  is  the  executive  of  tomorrow,  and 
the  necessity  of  care  in  the  selection  of  men  is  recognized 
by  the  modern  employer,  regardless  of  the  character  of  the 
position  or  its  relative  Importance  in  the  organization.  The 
large  corporations  frequently  make  the  same  complete  inves- 
igations  and  analysis  in  the  employment  of  an  office  boy  that 
is  marie  In  the  selection  of  a  $10,000  man. 

What  I  have  said  may  be  considered  in  the  light  of  a 
generality,  but  It  Is  not.  I  have  merely  stated  a  few  funda- 
mentals and  they  apply  with  equal  force  to  the  employment 
of  the  engineer.  This  is  particularly  true  in  the  light  of 
present  day  practice  of  using  engineers  or  men  of  engl 
neering  training  and  some  engineering  experience  In  re- 
.'ponsible  positions  in  almost  every  line  of  Industrial  ac- 
tivity. 

Important  Considerations  in  Selection  of  Employes. — Re- 
alizing the  importance  of  the  proper  personnel  of  an  organi- 
z.-vtion.  the  employer  who  does  not  formulate  a  very  definite 
plan  for  the  employment  of  his  a.^sistants  is  making  a  very 
serious  mistake  and  I  shall  outline  briefly,  from  my  own 
experience,  what  appears  to  me  as  being  the  Important  con- 
siderations. 

It  seems  rather  unscientific  to  speak  of  "hunches."  but 
when  I  Interview  a  man  for  employment  it  takes  me  con- 
siderably less  time  than  it  has  taken  me  to  say  it  to  size 
up  a  man  and  place  him.  Subsequent  conversation  and  data 
serves  to  corroborate  or  verify  my  first  impression.  The 
first  size-up  naturally  separates  itself  Into  two  divisions: 
first,  the  physical  qualifications  of  the  man;  second,  the 
mental  qualifications.  Physical  qualifications  should  Include 
good  health,  which  Is  reflected  by  an  upright,  alert  bear- 
ing, and  personal  appearance  as  indicated  by  clothing  and 
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ii>e  way  it  is  worn;  in  other  words,  there  is  no  excuse  for 
a  man  who  call3  himself  an  engineer,  unless  he  is  wearing 
field  clothes,  to  wear  other  than  neatly  pressed  clothing,  to- 
gether with  clean  linen  and  shined  shoes.  Slovenly  mental 
traits  are  reflected  by  slovenly  attire  and  1  have  little  re- 
spect for  such  a  man.  It  is  true  that  the  genius  sometimes 
forgets  to  shave  and  wash,  and  that  the  old  adage  says  that 
a  man  must  not  bo  Judged  by  his  clothes,  but  we  are  not 
looking  for  geniuses,  and  if  I  put  one  in  the  discard  be- 
cause of  this  elimination  test,  I  shall  not  regret  it.  In  99 
times  out  of  a  hundred,  a  man's  physical  appearance  does 
indicate  to  a  great  measure  his  mental  characteristics  and 
qualiliealions  and  thereby  reflect  his  personality,  of  which 
1  shall  speak  later. 

A  man's  mental  attitude  Is  reflected  by  the  stylo  of  his 
greeting  and  one  can  determine  a  man's  ability  of  presenta- 
tion  by   the   way   he   presents   himself. 

Characterizations  which  one  notes  are  aggressiveness, 
tempered  by  good  taste  or  breeding,  straightforwardness,  or 
clear  nr  logical  thinking  which  is  exhibited  by  his  ability  to 
state  his  case  briefly  and  without  undue  loquaciousness.  A 
man's  mental  qualiflcations  and  mental  capacity  are  indi- 
cated at  the  outset  by  these  manifestations,  all  of  which 
may  be  determined  within  a  minute's  time.  The  facts  may 
then  be  brought  out  which  are  essential  in  any  engineer 
and  these  Include: 

First — Loyalty. 
Second — Personality. 
Third — Experience. 
Kourth— Education. 

The  Value  of  Loyalty. — I  have  outlined  these  four  princi- 
pal items  in  the  order  in  which  they  appear  to  me  as  being 
essential  and  In  this  order  can  the  facts  be  determined  when 
employing  a  man.  I  place  loyalty  first.  This  word  is  suscep- 
tible of  rathei  a  broad  Interpretation  and  this  is  the  inter- 
pretation I  put  upon  It.  Loyalty  means  loyalty  or  honesty 
of  conviction  or  purpose,  first,  to  one's  self.  If  one  is  lowal 
to  his  own  conviction  of  right  he  is  loyal  to  his  employer. 

When  I  started  out  a  few  years  ago  as  a  cub  engineer  I 
took  the  attitude  that  I  had  no  boss  but  my  own  conscience 
and  ambition.  It  has  been  my  experience  ever  since  leav- 
ing college,  and  beginning  as  a  rodman,  that  I  have  been 
In  responsible  charge  of  work  without  coming  in  contact 
personally  with  a  boss  >iy  first  job,  as  I  say,  was  a  rod- 
man.  As  a  matter  of  fact,  I  had  a  small  party  of  men  in 
the  field  and  It  was  my  pleasure,  although  not  necessary,  to 
report  about  once  a  week  to  the  engineer  in  the  division, 
comprising  about  300  miles,  outlining  to  him  what  I  had 
done  during  tho  past  week  or  so  and  what  I  proposed  to  do. 
The  execution  of  that  work  was  in  my  hands  entirely.  1 
could  work  all  day,  play  all  day  and  nobody  was  the  wiser 
and  it  was  strictly  up  to  me.  I  was  governed  entirely  by  a 
sense  of  loyalty,  and  when  I  say  loyalty  to  myself  and  my 
feeling  that  I  had  no  boss,  I  mean  it  was  simply  up  to  me 
to  make  good  for  my  own  best  interests,  because  therein 
lay  the  best  interests  of  my  employer.  I  figured  that  if  I 
made  good  for  myself  I  was  making  good  for  my  employer. 
Of  course  this  is  true:  if  I  make  good  for  my  employer  I 
make  good  for  myself,  but  as  an  individualist  I  put  it  the 
other  way  around  and  we  are  all  Individualists  in  the  last 
analycis.  W^e  are  all  out  for  what  we  can  get — nearly  all 
of  us  wlih  the  thought  of  getting  it  honestly;  some,  and 
they  are  few,  fortunately,  with  the  thought  of  getting  it  dis- 
honestly. 

Loyalty  to  one's  self  and  one's  employer  means  honest 
work,  and  its  reward,  promotion,  increase  of  responsibility 
and  salary — and  the  men  who  have  the  ambition  to  attain 
these  are  the  men  we  are  looking  for. 

The  simple  test  for  loyalty  is  to  get  the  applicant  to  talk 
about  his  present  or  former  employers.  The  man  with  a 
grievance  should  be  watched,  and  the  man  who  criticises 
his  treatment  and  lack  of  opportunity,  is  usually  lacking 
in  loyalty.  I  believe  that  it's  the  exception,  rather  than 
the  rule,  that  a  man  fails  to  get  proper  consideration  of  his 
services  and  opportunities  for  advancement.  Opportunities 
abound,  the  average  man  is  waiting  for  the  opportunity  for 
advancement  to  be  given  him.  It  won't  be,  but  he  can.  In 
a  million  ways,  seize  the  opportunity  and  profit  thereby. 

Personality.- — My  second  classification  is  personality — 
rather  difficult  to  define,  but  to  me  it  means  the  expression, 
outwardly,  of  one's  self.  We  speak  of  an  agreeable,  a  strong, 
dominant  or  compelling,  or  an  Intelligent  personality.  All 
the  knowledge  in  the  world  Is  of  no  avail  if  one  cannot  ai>- 
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ply  it  and  use  it  for  the  benefit  of  those  whom  he  is  paid  to 
•work  with. 

The  right  personality  permits  a  man  not  only  to  do  him- 
self and  his  work  justice,  but  to  co-operate  with  his  fellow- 
men,  developing  thereby  teamwork — a  vital  necessity  for 
the  proper  functioning  of  any  oriranization. 

A  man's  personality  is  reflected  by  his  every  act  and 
fpeech,  oral  or  written,  and  therefore  can  be  observed  at 
any   ar.d  all   times,  and  easily  studied   during  an   interview. 

Experience. — My  third  qualification  is  experience.  I  grant 
that  without  experience,  loyalty  and  personality  are  with- 
out value,  but  mere  experience  is  a  dru.?  on  the  market. 
There  are  too  many  men  who  can  teach  us  the  contents 
of  all  the  engineering  text  books  in  the  library,  and  they 
call  themselves  engineers.  1  do  not  so  consider  them.  It 
takes  more  than  mere  technical  knowledge  to  earn  the  title 
engineer.  For  a  given  job,  however,  certain  experience  is  es- 
sential, and  it  is  an  easy  matter  to  determine  whether  or 
not  an  applicant  fits,  so  far  as  experience  goes.  References 
as  to  experience  and  other  capabilities  are,  in  my  opinion, 
of  little  value  and  I  place  little  value  upon  them.  It  is  a 
rare  occasion  for  me  to  condemn  a  man  in  such  a  way  that 
I  interfere  with  his  chances  for  employment,  and  I  believe 
that  is  true  of  most  of  us. 

Experience  is  not  always  a  matter  of  years.  There  again 
does  personality  enter,  and  one  man's  work  for  a  year  may 
better  fit  him  for  a  similar  line  of  work  with  greater  re- 
sponsibility than   five  years'  work  by  another  man. 

Experience  is  a  splendid,  if  somewhat  costly  teacher,  but 
the  man  of  judgment  learns  rapidly. 

Education.— Education  is  the  last  of  my  qualifications,  and 
the  least  important.  It's  not  what  a  man  has  learned,  but 
what  he  knows,  and  his  ability  to  apply  his  knowledge.  By 
application  I  mean,  for  instance,  the  knowledge  of  where  to 
find  specific  data — that's  better  than  burdening  the  mind 
with  masses  of  statistics  which  cannot  be  relied  upon. 

The  college  man  has  a  splendid  advantage,  or  a  serious 
handicap,  depending  on  how  he  makes  use  of  his  education. 
The  man  who  digs  out  his  education  in  a  night  school  bet- 
ter appreciates  what  he  has.  He  got  it  because  he  wanted 
it,  not  because  it  was  handed  to  him.  The  percentage  of 
successful  correspondence  or  night  school  graduates  is  high, 
I  Imagine. 

These  four  qualifications  are  ay  susceptible  of  record,  and 
a  record  can  be  made  of  each,  and  many  large  corporations 
are  giving  keen  study  and  analysis  to  the  men  whom  they 
employ.  These^ecords  are  used  not  merely  as  an  entrance 
requirement,  but  are  the  basis  of  transfer  and  promotion. 
Ic  other  words,  the  emplo>Tnent  of  men  is  being  put  on  a 
scientific  basis — a  good  job  for  the  engineer! 

In  closing  I  want  to  say,  without  apology,  that  I  have 
treated  this  subject  briefly,  but  have,  I  believe,  covered  the 
essentials.     The  points  discussed  are,  I  believe,  fundamental. 

Whether  you  agree  with  me  or  not.  I  do  not  think  there 
is  much  difference  in  the  fundamental  analysis  required, 
whether  we  are  employing  engineers  or  street  sweepers. 

It's  a  matter  of  common  sense,  which  Professor  Swain 
used  to  say  should  be  called  "uncommon  sense" — it's  so 
rare.  Engineering  is  merely  the  application  of  common 
sense  to  a  specific  field  of  human  endeavor,  and  we  want 
men,  not  automatons. 


Office  Hours  of  New  York  City  Architects  and  Engineers. 
— Ihe  range  of  office  hours  for  important  New  York  City 
engineering  and  construction  firms  and  architects,  was  re- 
cently the  subject  of  a  brief  investigation  by  the  Merchants' 
Association's  Industrial  Bureau  of  New  York  City.  Of  eight 
architects'  ofTicps  investigated,  all  open  at  9  o'clock  and 
close  at  h  daily,  closing  at  1  o'clock  on  Saturday.  In  some 
cases  this  is  varied  during  the  summer  months:  One  firm 
opens  at  8:30  and  closes  at  5:30  daily  for  five  days,  remain- 
ing closed  all  day  Saturday;  another  firm  retains  its  winter 
hours  fiv3  days  a  week,  biit  remains  closed  all  day  Saturday; 
still  another  firm  closes  at  12  o'clock  Instead  of  1  on  Sat- 
urdays. Of  12  engineering  and  construction  firms  investi- 
gated, 7  have  hours  from  9  to  .5  daily  (.'">  of  these  7  close  at 
1  on  Saturday.  1  at  12.  and  1  at  12  or  12:30),  1  opens  daily 
at  9  and  closes  at  .i  or  .^):30  (closing  Saturdays  at  12  or  1),  2 
open  at  8:30  and  close  at  5:30  daily  (1  closing  at  1  o'clock 
and  1  at  12:30  Saturdays),  another  opens  at  8:45  and  closes 
dally  at  5:15  (closing  at  1  on  Saturday),  and  still  another 
opens  at  8  and  closes  daily  at  5:30  (closfng  at  2  on  Satur- 
day). 


The  New  Canadian  Steel  Railway 
Bridge  Specification 

After  16  months'  work  the  Canadian  Engineering  Standards 
Association's  sectional  committee  on  steel  bridges  and  con- 
struction has  issued  a  standard  specification  for  steel  railway 
bridges.  In  this  an  effort  has  been  made  to  avoid  limiting 
the  engineer's  choice  as  to  type  of  bridge,  so  that  he  may 
have  latitude  to  exercise  his  personal  ingenuity  and  to  de- 
velop tiie  best  type  of  construction  and  details  that  he  is 
able  to  create.  The  specification  is  in  reality  the  work  of  the 
two  societies,  the  above  mentioned  and  in  the  Canadian  So- 
ciety of  Engineers.  It  is  a  revision  of  the  specifications 
adopted  and   issued   by   the   latter  organization   in   1912. 

In  view  of  the  obvious  desirability  of  agreement  between 
a  Canadian  specification  of  this  kind  and  similar  documents 
prepaied  by  engineering  bodies  in  the  United  States,  the 
committees  responsible  for  the  Canadian  Engineering  Stand- 
ards Association's  specification  carefully  considered  the 
bridge  specifications  of  the  American  Railway  Engineering 
Association  and  the  specifications  (for  bridge  materials)  is- 
sued by  the  American  Society  for  Testing  Materials.  The 
new  Canadian  specification  in  its  present  form,  while  not  in 
absolute  agreement  with  the  American  specifications  on  all 
points,  is  in  substantial  agreement  therewith,  the  princinpal 
points  of  difference  being  such  as  have  been  found  desirable 
in  view  of  Canadian  conditions. 

The  following  outline  of  a  few  characteristic  paragraphs 
of  the  specifications  is  taken  from  The  Canadian  Engineer: 

The  new  specification  applies  only  to  steel  railway  bridges 
of  span  not  exceeding  500  ft.  and  does  not  cover  the  design 
of  suspension  bridges  nor  of  turntables  for  locomotives. 

Tlie  clearance  diagram  for  bridges  on  tangents  is  based 
upon  that  given  in  the  Canadian  Society  of  Civil  Engineer's 
specification  of  1912,  the  difference  being  that  the  side  clear- 
iince  for  the  first  3  ft.  3  in.  of  height  is  somewhat  increased 
by  the  introduction  of  a  reentrant  angle.  The  provisions  for 
curvature  of  track  are  substantially  the  same  as  those  in 
former  specifications. 

For  through  bridges  with  two  or  more  tracks  the  tracks 
are  to  be  spaced  as  required  by  the  engineer,  but  not  less 
than  12  ft.  c.  to  c,  a  reduction  of  1  ft.  from  the  usual  require- 
ment. 

Floors. — For  timber  floors,  cross-ties  are  to  be  proportioned 
for  maximum  wheel-loads  with  100  per  cent  impact,  distrib- 
uted uniformly  over  3  ft.  of  track.  They  are  to  be  spaced 
not  over  4  in.  in  the  clear  and  to  have  a  minimum  length  of 
13  ft.,  a  reduction  of  1  ft.   from  the  usual  requirement. 

For  ballasted  floors  the  provision  of  the  specification  is 
as  follows: 

"Transverse  girders  and  trough  sections  for  supporting 
ballasted  floors  shall  be  proportioned  for  the  maximum 
wheel  loads  with  100  per  cent  impact,  distributed  uniformly 
over  3  ft,  or  a  length  of  track  equal  to  twice  the  depth  of 
the  floor  (measured  from  the  base  of  the  rail  to  the  top  of 
the  supporting  steel-work).  Reinforced  concrete  slabs  shall 
be  proportioned  for  the  same  wheel  loads  and  impact  as 
above,  distributed  over  3  ft.,  or  a  length  equal  to  twice  the 
depth  of  the  floor  (measured  from  the  base  of  rail  to  the 
upper  side  of  the  slab),  and  in  accordance  with  the  Engi- 
neering Institute  of  Canada's  Specification  for  Reinforced 
Concrete." 

Live  Loads. — The  specified  live  load  is  of  the  Cooper  type, 
ranging  from  E-30  to  E-80,  with  an  alternative  loading  of 
from  75.000  lb.  to  200,000  lb.  on  two  axles  spaced  7  ft.  apart. 

Impact  is  to  be  calculated  in  accordance  with  the  formula 
of    the    American    Railway    En.ginecring    Association, 

I  =  30,000S  -T-  (30,000  4-  L=), 
in  which  I  =  impact  stress;  S^ statically  computed  max- 
imum live  load  stress  in  member  considered;  L  =  loaded 
length  of  track,  in  feet,  producing  the  maximum  live  load 
stress.  (For  stringers,  the  loaded  length  shall  be  taken  equal 
to  that  of  one  panel;   for  floor  beams,  two  panels.) 

Lateral  Forces. — Some  members  of  the  committees  held 
the  view  that  lateral  forces  should  be  figured  on  the 
basi.-^  of  exposed  area  for  all  bridges,  but  the  specification 
as  finally  adopted  provides  that  these  forces  be  calculated 
for  ordinary  fixed  bridges  on  the  basis  of  a  specified  force 
per  running  foot.  Provisions  respecting  these  forces  are 
as  fojlow.w: 

"Fixed  bridges  shall  be  designed  for  a  horizontal  wind 
foice   of  200   lb.  per  lineal   foot,   applied   to  both   upper  and 
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lower  chords:  and  a  further  horizontal  force  equdl  to  10 
per  cent  of  the  specified  uniform  live  load  for  one  track, 
applied  8  ft.  above  the  base  of  rail;  all  of  which  forces  shall 
be  treated  as  moving-  loads  acting  at  right  angles  to  the 
lon^itudlual   axis   of   the   bridge." 

Longitudinal  Forces. — The  new  formula  for  the  computa- 
tion cf  longitudinal  forces  produced  by  the  traction  of  the 
engines  or  the  application  of  the  brakes  to  a  moving  train 
is  as  follows,  the  assumption  being  that  the  calculated  force 
Is  applied  6  ft.  above  the  base  of  rail: 

"For  loaded  lengths  up  to  400  ft.,  the  longitudinal  force 
shall  be  computed  by  the  formula,  T=:%  (4  —  L'+ 10,  In 
■which  T  =  longitudinal  force,  in  percentage  of  the  live 
load:   am!  L  =:  loaded  length,  in  units  of  100  ft." 

Temperature  Stresses. — To  indicate  clearly  how  much  of 
the  length  variation  should  be  provided  for  as  contraction 
and  how  much  as  expansion,  it  Is  specified  that  the  varia- 
tion shall  be  from  a  normal  temperature  of  60",  through  a 
range  of  40     below  zero  to  ISO"  above  zero. 

Combined  Stresses. — Provision  for  combined  stresses  Is 
made  as  follows; 

"The  various  parts  of  the  structure  shall  be  proportioned 
for  the  maximum  stresses  produced  by  a  combination  of  co- 
existing dead  load,  live  load,  impact  and  centrifugal  force 
(If  any>;  or  for  wind  load,  lonciitudiual  and  temperature 
ftresses  (separately  or  combined),  by  using  the  unit  stresses 
due  to  co-existing  wind  load,  longitudinal  force  or  variation 
in  temperature,  with  dead  load,  live  load,  impact  or  cen- 
trifugal force,  the  specified  unit  stresses  shall  not  be  ex- 
ceeded by  more  than  25  per  cent. 

Secondary  Stresses. — There  has  been  considerable  dis- 
cussion regarding  the  desirability  of  providing  in  a  specifi- 
cation of  this  kind  for  secondary  stresses.  As  a  result,  the 
provisions  under  consideration  by  the  committee  now  draft- 
ing the  revised  bridge  sperifioation  for  the  .\nierican  Rail- 
way Engineering  .Association  have  been  used,  but  the  clause 
Is  not  mandatory:  its  adoption  is  left  to  the  discretion  of 
the  engineer.     The  clause  is  as  follows: 

"When  specified  by  the  engineer,  secondar>-  stresses  in 
trusses,  due  to  the  deformations  produced  by  the  dead  load 
and  live  load,  shall  be  computed,  in  which  case  the  total 
fiber  stress  resulting  from  all  axial  and  bending  stresses 
due  to  dead  load,  live  load,  impact  and  centrifugal  force 
shall  not  exceed  the  permissible  axial  unit  stress  by  more 
than  one-third.  With  the  further  addition  of  stresses  due  to 
wind  load,  longitudinal  force,  or  change  in  temperature, 
the  total  fiber  stress  shall  not  exceed  the  permissible  axial 
unit  stre.'ss  by  more  than  50  per  cent. 

Unit  Stresses. — The  subject  that  is  said  to  have  occasioned 
the  most  discussion  among  the  members  of  the  committees 
was  the  column  formula.  While  it  was  recognized  that  it 
would  be  desirable  to  adopt  the  same  formula  as  that  likely 
to  be  adopted  by  the  .American  Railway  Engineering  Asso- 
ciation, the  committee  devised  an  independent  formula, 
p  =  12,500  — 0.25(l/r)'. 

It  was  deemed  that  this  formula  adequately  expresses 
the  safe  strength  of  columns  in  the  light  of  the  recent  tests 
of  the  American  Society  of  Civil  Engineers,  and  also  of 
former  tests;  and  that  until  a  formula  based  upon  an  ex- 
haustive study  of  all  available  tests  is  adopted,  the  one  pre- 
sented will  serve  satisfactorily. 

Vario'js  other  changes  in  working  stresses  have  been 
adopted,  including  among  others  the  increase  of  shearing 
and  bearing  stresses  on  shop  rivets  from  11,000  and  22,000 
to  12.000  and  24.000  lb.  per  square  inch,  respectively. 

The  use  of  stnictural  nickel  steel  is  provided  for  at  work- 
ing stresses  40  per  cent  in  excess  of  those  adopted  for  car- 
bon strurtural  steel. 

Proportioning  of  Parts. — Although  there  was  not  absolute 
unanimity  among  the  members  of  the  committees  on  the 
matter  of  net  sections  for  tension  members,  the  following 
TUlc.  which  Is  simple  of  statement,  was  finally  adopted: 

"in  prcportioning  riveted  tension  members,  the  diameter 
of  the  rivet  holes  shall  be  taken  VJ  in.  larger  than  the  nom- 
inal diameter  of  the  rivet;  and  allowance  shall  be  made  in 
each  component  part  of  the  member  for  as  many  livet 
holes  as  it  contains  gage  lines,  unless  the  distance  center 
to  center  of  rivet  holes,  measured  on  the  diagonal,  is  at  least 
40  per  cent  greater  than  the  distance  between  the  gage  lines. 
In  every  angle,  allowance  shall  be  made  for  at  least  two 
rivet  holes." 

The  limiting  value  of  the  slendemess  ratio  is  placed  at 
17.=;.   but  for  built-up  Isections   the   radius   of  gyration   may 
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be  computed  for  the  flange  materials  alone,  neglecting  the 
web  plate,  in  which  case  iho  matter  shall  not  be  counted 
on  as  elective  section  for  axial  compression. 

No  distinction  Is  made  between  web  plates  and  cover 
plates  in  the  matter  of  ratio  of  distance  between  rivet  lines 
to  tliicknesb.  ay-  will  be  seen  from  the  following: 

"L'over  plates  and  web  plates  of  built  compression  mem- 
bers, likewise  plates  on  the  compression  flange  of  girders, 
shall  have  a  miiiimuui  thickness  of  one-fortieth  of  the  un- 
supported transverse  distance  between  the  lines  of  con- 
nection  rivets." 

rnstlffened  flanges  of  girders  and  of  main  compression 
mcmbtTs  must  have  a  minimum  thickness  of  one-twelfth  of 
the  unsiipp(<rted  length  of  the  outstanding  leg.  For  wind 
bracing  and  other  secondary  members,  this  minimum  thick- 
ness is  fixed  at  one-fourteenth. 

The  lack  of  lateral  raplillty  of  pony  truss  bridges  is  dealt 
with  In   the  follo\vii:g  paragraph: 

"In  all  pony  truss  bridges,  the  floor  beams  shall  be  rigidly 
connected  to  vertical  truss  members:  and  stiffening  gussets, 
as  largo  as  practicable  without  interfering  with  the  re- 
quired clearances,  shall  be  provided.  The  vertical  truss 
members  and  the  connections  of  the  floor  beams  thereto 
shall,  when  practicable,  be  proportioned  to  resist  at  the 
specified  unit  stresses,  a  lateral  force  applied  at  the  top 
chord  of  the  truss  equal  to  2  per  cent  of  the  maximum  top 
chord  stre.=s.  When  Impracticable  to  design  the  vertical 
truss  mombors  and  connections  of  sufllclent  strength  to 
meet  this  requirement,  outside  wing  braces  shall  be  added." 

Plate  girders  may  be  proportioned  for  bending  moments, 
either  by  the  moment  of  inertia  of  net  section  or  by  assum- 
ing the  flanges  as  concentrated  at  their  center  of  gravity. 
In  the  Ui'.ter  case,  one-eighth  of  the  gross  area  of  the  web 
may  be  assumed  as  equivalent  to  net  section  for  the  ten- 
sion flange. 

The  do.sign  of  web  plates  is  covered  in  part  by  the  fol- 
lowing provision: 

"Web  plates  shall  be  so  proportioned  that  the  permissible 
shear  on  their  gross  section  will  not  be  exceeded.  This 
rule  applies  to  both  vertical  and  horizontal  shearing  stresses; 
and  careful  con.>-lderation  shall  be  given  to  the  latter,  which 
frequently  govern  at  the  ends  of  plate  girders.  Splices  in 
web  plates  shall  be  avoided  as  far  as  possible,  but,  when 
necessary,  they  shall  be  designed  so  that  the  full  value  of 
the  web  plate  will  be  uniformly  developed,  both  for  bending 
and  for  shear." 

It  is  recommended  that  end  floor  beams  shall  be  pro- 
vided wherever  possible  and  that  they  shall  preferably  be 
designed  for  jacking  up  the  bridge,  it  necessary,  under  which 
condition  the  allowed  unit  stresses  shall  not  be  exceeded 
by  more  than  50  per  cent. 

Bracing. — Carefully  framed  provisions  cover  the  bracing 
of  all  structures.  Following  is  a  characteristic  citation  from 
the  specification: 

"Lateral,  longitudinal  and  transverse  bracing  shall  be 
rigid,  and  shall  be  proportioned  (1)  so  that  the  unsupported 
lent;th  thereof  will  not  exceed  175  times  the  least  radius  of 
gyration;  (2)  so  that  the  fiber  stress  resulting  from  their 
own  weight  will  not  exceed  the  allowed  axial  unit  stress  for 
compression;  (3)  so  that  the  fiber  stress  resulting  from 
their  own  weight,  combined  with  any  computed  axial  stress, 
will  not  exceed  the  allowed  axial  unit  stress  for  tension  or 
compression,  as  the  case  may  be." 

Details  of  Design.^The  following  provisions  covering  de- 
tails of  design  are  indicative  of  departures  made  in  the  pres- 
ent specification  from  former  Canadian  railway  bridge  speci- 
fications: 

"Pin  plates  shall  be  of  suflSclent  thickness  to  make  up 
the  required  bearing  area  upon  the  pin;  they  shall  be  as 
wide  as  the  dimensions  of  the  member  will  allow;  and  their 
lensth,  measured  from  pin  center  to  end,  shall  be  at  least 
equal  to  their  width.  Pin  plates  shall  contain  sufficient 
rivets  to  distribute  their  due  proportion  of  the  pin  pressure 
to  the  full  cross  section  of  the  member;  and  only  the  rr\'eis 
located  in  front  of  two  lines,  intersecting  at  the  pin  center 
and  inclined  at  45°  to  the  axis  of  the  member,  shall  be  con- 
sidered effective  for  this   purpose. 

"Tension  members  shall  be  connected  or  spliced  for  an 
axial  stress  equal  to  their  net  sectional  area,  in  square 
inches,  multiplied  by  16,000  lb.  per  square  inch.  Compres- 
.■-ion  members  shall  be  connected  for  an  axial  stress  equal 
to  their  gross  sectional  area.  In  square  inches,  multiplied 
by  12,500  lb.  per  square  inch.     Truss  members  subject  to 
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leversal  of  stress  shall  be  connected  for  an  axial  stress 
equal  to  the  arithmetical  sum  of  the  maximum  resultant 
axiaj  stresses  of  both  kinds.  Lateral,  longitudinal  and 
transverse  bracing,  when  subject  to  reversal  of  stress,  shall 
be  connected  for  the  maximum  value,  whether  in  tension 
or  compression. 

"t^'ompression  members  abutting  on  a  pin  shall  have  suflB- 
cient  bearing  thereon  to  transmit  the  entire  thrust  without 
exceedinf  the  allowable  unit  bearing.  In  riveted  structures, 
continuous  compression  members,  such  as  chords  and  trestle 
posts,  shall  have  faced  ends  and  full  contact  bearings  at 
the  joints  when  riveted.  All  joints  in  compression  mem- 
bers, where  pins  are  now  used,  shall  be  spliced  for  an  axial 
stress  equal  to  the  gross  sectional  area  of  the  smaller  abut- 
ting members,  in  square  Inches,  multiplied  by  12,500  lb.  per 
square  inch. 

"The  latticing  of  compression  members  shall  be  propor- 
tioned to  resist  a  transverse  shear  equal  to  2  per  cent  of 
the  axial  stress  in  the  member,  which  shear  shall  be  con- 
sidered as  divided  equally  among  all  stiffening  parts  in  paral- 
lel plants,  whfther  of  continuous  plates  or  of  latticing." 

Movable  Bridges. — Movable  bridges  were  included  in  the 
present  specification.  Instead  of  a  separate  specification  be- 
ing prepared  for  such  structures,  because  of  the  fact  that 
the  Department  of  Railways  and  Canals'  specification  in- 
cludes movable  bridges,  so  it  was  thought  advisable  that 
the  new  specification,  which  may  conceivably  succeed  the 
Government's  specification,  should  al-so  include  these  struc- 
tures. The  requirements  are  in  considerable  detail,  and  al- 
though they  may  be  criticised  to  a  certain  extent,  the  mem- 
bers of  the  committees  are  of  the  opinion  that  they  include 
no  more  than  can  reasonably  be  asked  of  those  who  wish 
to  obtain  first-class  work. 

Provision  is  made  that  machinery  supports  and  motive 
power  shall  be  designed  for  the  following  wind  loads  and 
conditions: 

"(a)  A  horizontal  wind  pressure  of  15  lb.  per  square  foot 
on  the  vertical  projection  of  all  exposed  surfaces  of  the  mov- 
able structure,  acting  in  any  horizontal  direction  and  at 
any  period  during  the  operation  of  the  bridge; 

"(b)  A  horizontal  wind  pressure  of  5  lb.  per  square  foot 
on  the  vertical  projection  of  all  exposed  surfaces  of  either 
arm  of  a  swing  bridge,  acting  at  right  angles  to  the  longi- 
tudinal axis  of  the  bridge; 

"(c)  A  vertical  wind  pressure  of  5  lb.  per  square  foot, 
acting  on  the  horizontal  projection  of  all  exposed  surfaces 
of  bascule  and  vertical  lift  bridges; 

"(d)  A  horizontal  wind  pressure  of  30  lb.  per  square  foot 
on  the  vertical  projection  of  all  exposed  surfaces  of  the 
movable  structure,  acting  in  any  horizontal  direction  and  at 
any  period  during  the  operation  of  the  bridge. 

"Swing  bridges  shall  be  designed  to  operate,  at  the  speci- 
fied speed,  under  condition  (a) ;  they  shall  be  designed  to 
operate,  at  reduced  speed,  under  conditions  (a)  and  (b) 
combined;  and  to  be  safe  against  movement  under  condi- 
tions (b)  and  (d)  combined.  Bascule  and  vertical  lift 
bridges  shall  be  designed  to  operate,  at  the  specified  speed, 
tinder  condition  (a) ;  at  reduced  speed,  under  con- 
ditions (a)  and  (c)  combined;  and  to  be  safe 
against  movement  under  conditions  (c)  and  (d)  combined. 
All  movable  bridges,  when  closed  and  locked,  shall  be  de- 
signed for  the  same  wind  loads  as  equivalent  fixed  spans." 

Personnel  of  Committees. — The  personnel  of  the  commit- 
tees responsible  for  the  drafting  of  the  specification  was: 

Sectional  Committee  on  Steel  Bridges  and  Construction-- 
W.  A.  Bowdcn,  W.  P.  Chapman,  W.  A.  Duff,  G.  H.  Duggan 
(chairman) ;  W.  J.  Francis,  H.  G.  Kelley,  C.  N.  Mansarrat, 
P.  B.  Motley.  G.  A.  Mountain,  H.  B.  Stuart,  W.  Chase  Thom- 
son and  C.  R.  Young. 

Sub-Committee  on  Steel  Railway  Bridges  (also  the  Com- 
mittee of  the  Engineering  Instltue  of  Canada  on  Steel  Rail- 
way Bridges)— H.  P.  Borden,  W.  A.  Bowden,  F.  T.  Cole,  G. 
W.  Craig,  G.  H  Duggan,  A.  H.  Harkness,  H.  A.  Icke,  A.  E. 
Johnson.  J.  G.  Legrand.  M.  A.  Lyons,  C.  N.  Monsarrat,  E. 
G.  W.  Montgomery,  P.  B.  Motley  (chairman),  F.  P.  Shear- 
wood,  U.  B.  Stuart  and  W.  Chase  Thompson. 


Concrete  Construction  in  Zero 
Weather 

Concrete  construction  at  the  Somerset  Hotel,  Chicago,  was 
carried  on  in  December,  1919,  and  January,  1920,  during 
sustained  zero  weather  with  temperatures  running  as  low  as 
10"  below  fero.  The  work,  which  is  of  particular  interest, 
because  of  the  care  taken  to  get  accurate  records  of  tem- 
perature of  concrete  from  the  moment  it  was  mixed  until  it 
had  hardened  sufliciently  to  allow  removal  of  the  protection 
against  freezing,  is  described  in  the  October-November  issue 
of  Concrete  in  Aichitecture  and  Engineering,  from  which  the 
matter  following  is  taken: 

Sand  and  stone  in  correct  porportions  for  a  concrete  batch 
were  fed  into  a  mixer  from  an  elevated  storage  bin,  which 
was  heated  by  steam  pipes,  the  average  temperature  of  these- 
ag.gregates  in  zero  weather  having  been  maintained  at  about 
70".     When  the  aggi-egates  left  the  mixer,  their  temperature 


Present  Steel  Prices  to  Remain. — The  United  States  Steel 
Corporation  on  Nov.  19  announced  Its  decision  to  recom- 
mend to  presidents  of  subsidiary  companies  that  the  pres- 
ent base  selling  prices  of  all  commodities  continue  in  force 
unless  and  imtil  it  becomes  necessary  and  proper  to  make 
a  change  to  meet  altered  conditions. 


Protection    of    Concrete     During    Cold    Weather. 

-.vat-  from  68  to  70\  The  aggregates  were  then  elevated  on 
a  tower  to  heights  varying  from  60  to  120  ft.,  and  then  con- 
ducted to  the  floor  by  chutes  varying  from  100  to  140  ft.  long. 
Concrete  mixing  took  place  on  the  floor  being  concreted,  un- 
der the  protection  of  tarpaulins.  The  temperature  of  the 
concrete  at  point  of  discharge  into  the  forms  was  around  60° 
in  zero  weather,  indicating  a  loss  of  8  to  10°  in  the  opera- 
tion. In  order  to  maintain  a  temperature  of  about  60°  when 
the  concrete  went  into  the  forms,  the  temperature  of  aggre- 
gates was  varied  to  suit  weather  conditions.  The  mixing 
water  was  heated  to  about  80  to  100°.  The  cement  was  not 
heated. 

I'he  floors  were  immediately  covered  with  canvas  held  orj 
frame  work  5  to  6  ft.  high.  These  tarpaulins  extended  down 
the  side  of  the  building  over  brackets  extending  out  about 
2  ft.,  to  the  floor  below,  where  they  were  attached  to  the 
frame  work.  The  brackets  produced  an  air  space  of  about 
2  ft.  at  the  level  of  the  floor  being  concreted,  and  on  all  sides 
of  the  building,  thus  permitting  circulation  of  the  warm  air. 
One  salamander  was  located  at  each  outside  column  and  one 
at  the  center  of  each  16-ft.  square  bay.  These  were  suQJcient 
to  hold  the  temperature  of  the  air  below  the  slab  at  about 
68"  and  about  60°  above  it.  at  a  time  when  the  outside  tem- 
perature was  below  zero.  During  this  time  the  tempera- 
ture of  the  concrete  was  about  60°.  Slab  temperatures  were 
taken  with  thermometers  suspended  inside  of  small  metal 
pipes  set  in  the  floor  at  various  points. 

There  are  18.000  sq.  ft.  of  space  on  each  floor,  of  which 
one-half  was  concreted  at  a  time.  Each  half  required  about 
240  cu  yards  of  concrete.  The  best  record  in  placing  was 
nearly  40  cu.  yd.  per  hour.  During  severe  weather  the  con- 
crete was  covered  as  fast  as  it  was  placed.  The  cost  was 
.fl4.13  per  cubic  yard,  exclusive  of  steel  and  forms.  As  the 
work  progressed  on  but  one-half  of  the  building  at  a  time, 
the  tarpaulins  and  the  special  forms  used  to  hold  them  in 
place  were  used  alternately  by  moving  them  from  side  to 
side.  Very  HI  tie  time  was  lost,  as  the  carpenter  work  on 
the  forms  required  about  the  same  time  as  the  concrete  re- 
quired for  hardening. 

Paschen  Brothers,  of  111  West  Washington  St.,  Chicago, 
were  the  contractors.  J.  P.  Denson  supervised  the  work 
for  the  architect.  The  building  was  designed  by  S.  N.  Cro- 
wen,  architect,  Chicago,  and  the  construction  Is  being  car- 
ried out  under  his  supervision. 
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Effect  of  Age  and  Curing  Condi- 
tions on  Concrete — Results 
of  Tests  of  Ten  Year 
Old  Specimens 

Results  of  tests  on  lOyear-old  concreto  are  given  by  M. 
O.  Withcy,  Professor  of  Mechanics  at  the  University  of  Wis- 
consin, In  the  November  Issue  of  The  Wisconsin  Engineer. 
The  series  of  experiments  were  started  in  the  Materials  Test- 
ing Laboratory  of  the  I'nlverslty  In  the  summer  of  1910,  to 
receive  Information  on  the  effect  of  age  and  curing  condi- 
tions on  the  compressive  strength  of  concrete.  The  com- 
plete series  of  experiments  will  comprise  crushing  tests  on 
450  6xl8-ln.  concrete  cylinders  besides  a  number  of  tests  of 
neat  cement  and  mortar  test  pieces.  In  the  original  pro- 
gram, tests  covering  ages  up  to  10  years  were  planned,  but 
after  the  series  had  been  started  It  seemed  best  to  spread 
the  tests  over  a  much  longer  period.  It  Is  now  hoped  that 
arrangements  may  be  made  to  distribute  the  remaining 
tests  so  that  the  entire  program  will  cover  a  50-year  period. 
Half  of  the  concrete  specimens  were  1:2:4  proportions  by 
volume;  the  remainder  of  1:3:6. 

Three  curing,  conditions  are  in  use: 

1.  Storage  In  a  water  tank  at  a  temperature  of  60° 
to  70°  F. 

2.  Storage  In  a  cage  out  of  doors  where  the  concrete 
cylinders  rest  with  ends  on  the  ground  and  are  exposed  to 
all  conditions  of  weather. 

3.  Storage  in  a  cellar  which  has  a  range  in  humidity 
from  50  to  75  per  cent  and  a  temperature  range  from  35" 
to  70°  F. 

Much  care  was  exercised  in  making  the  specimens  to 
secure  uniformity  In  all  operations  so  that  the  variation  be- 
tween tost  pieces  would  be  as  small  as  possible.  Atlas 
Portland  cement,  Janesville  sand,  and  Madison  crushed  lime- 
stone were  used  In  making  the  concrete  specimens.  They 
were  mixed  In  batches  of  15  in  a  No.  0  Smith  mixer  for  a 
period  of  three  minutes.  About  10  per  cent  of  water,  by 
weight  of  dry  materials,  was  required  to  obtain  a  concrete 
of  proper  consistency.     When   tempered   with   this   amount 


of  water,  the  mix  flowed  sluggishly  from  the  shovel  and 
was  easily  puddled  with  a  rod  during  molding.  Concrete 
specimens  were  cured  three  days  in  molds;  marked,  meas- 
ured, and  weighed  on  the  fourth  day;  then  sprinkled  twice 
a  day  until  two  weeks  old,  when  they  were  subjected  to 
the  various  storage  conditions.  The  cement  and  mortar 
test  pieces  reported  herein  were  fabricated  and  cured  in  ac- 
cordance with  standard  practice. 

Five  concreto  specimens  from  every  batch  were  subjected 


WOO 

1 

c 

( 

jj^ 

|te^' 

^ 

i 

A, 

^^ 

^    «M 

A 

/y 
/^/' 

r 

..0 

liJ 

/n 

' 

vt^Ji 

~, 

\  &400 

/                 "• 



-^ 

— - 

^f— 

1     T-r'   -  - 

{                 1 

h 

If 

^ 



•'"^r4r  ,. 

r '""" 

f       1 

0 

Ag«    in    Year* 

Fig.  1j — Strength-Age  Curves  tor  Concrete  Cured  In  Various  Ways. 

to   each   storage    condition.     The   schedule   of   tests   was    so 
arranged  that  only  one  specimen  of  a  given  batch  and  curing 
condition  was  tested  at  a  time.     Five  concrete  and  three  or 
four  mortar  test  pieces  were  broken  at  each  test  period. 
Concrete  specimens  were  stored  In  the  laboratory  one  week 


TABLt    I 
The  Zffec-^  of  Age  on  the  Compressive   5+rengfh  of  Concrete 
Subjected  to  Different   Curing  Conditions 
Maferab:Afla5  cement^  Janesville sandand Madson limestone (lim.  ioJi/n  indiomefer). 
Mixing:  /\l)  materials  nere  mired  in  a  No.  O  Smith  mixer  Jjimin.  dry  and  ^^ min  ne/: 

Specimens'  The  cylinders  irere  6' in  dam  and  18" high.  Fifteen  specimens  iters  made  fmm  each  ia/ct)  of  concrete  and  nere  numbered  consecutively. 
Curing   All  specimens,  tvere  cured  In  molds  for  3  days  and  sprinkled  ;Sr  //  days.  They  were  cured  as  indicated.  The  storage  tvafer 
for  the  nofer-cured  specimens  was  renened  about  once  every  monthi  its  temperature  yaried  from  60°/^  to  70  T 
M>X-l-3  6  Wdter  -  10%  of  dry  weigtit  of  materials  -   MIX -J- 3  4  Water:-  /O^  of  dry  n  eight  of  materials 
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NOTE:  The  Per  cent  Weight  Lest  In  Curing  for  Specimen  274  should  read 
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TABLE    II    —    RESULTS    OF    TESTS    ON    ATLAS    POUTL.\ND 

CEMENT  AFTER   DIFFERENT  PERIODS  OF  STORAGE 

IN  A  CLOSED  10-G.VL.   TIN   CAN. 

Tests  were  made  in  accordance  wiili  Uie  Standard  Specifica- 
tions of  the  A.  S.  T.  XI.  Each  tensile  result  is  the  average  for 
three  or  four  briquettes,  each  compressive  result  for  three  2-in. 
cubes. 

Chemical  analysis  of  fresh  cement: — CaO  =  61. 2S:  SiOj  =  21.59; 
ilgo  —  2.52;  Al-Oj  +  FejOj  =  9.70;  SOj  =  2.09;  Loss  on  ignition 
=  2.47;  Total  =  99.65  per  cent. 

PHYSICAL    PROPERTIES. 


Age  of 

cement      F. 
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rime 
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STRENGTH  TESTS 
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7,195 

2.005 

0 
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60 

717 

390 
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prior  to  testing;   mortar  specimens  were  tested  immediately 
on  removal  from  the  water  bath. 

A  spherical  bearing  was  used  in  making  all  compression ' 
tests.     The   speed  of  the  pulling  head   of  the  machine  was 
between  0.05  and  0.10  in.  per  minute.     Briquettes  were  tested 
in  a  Riehle  Automatic  Shot  Briquette  Tester. 

Figure  1  shows  strength-age  curves  for  concrete  subjected 
to  the  three  curing  conditions.  Table  I  contains  the  results 
of  concrete  tests  made  at  the  10-year  period. 

Some  jnterestiEg  data  on  the  effect  of  long  storage  on  the 


properties  of  Portland  cement  are  given  in  Table 
II.  Figure  2  shows  strength-age  curves  for  the  same  data. 
I'nfonunaiely  the  neat  cement  and  mortar  test  pieces  made 
of  the  fresh  cement  were  not  made  by  the  operator  who 
fabricated  the  remainder  of  the  specimens.  In  as  much 
as  the  latter  operator  was  somewhat  more  experienced  than 
the  former,  the  early  strengths  of  test  pieces  made  by  him 
are  doubtless  somewhat  higher  than  they  would  have  been 
if  made  by  the  earlier  operator.  At  ages  of  one  mouth  or 
more  discrepancies  due  to  this  cause  should  not  be  large, 
and  a  comparison  of  the  results  of  tests  on  the  fresh  and 
stored  cement  for  these  ages  is  of  much  value.  It  should 
be  noted,  however,  tiat  during  storage  the  cement  was  well 
protected  from  dampness  by  being  enclosed  in  tightly  cov- 
ered 10-gal.  milk  cans. 

I'rom  the  tests  thus  far  completed  it  appears  that  the 
humidity  of  the  surrounding  medium  in  which  Portland 
cement  concrete  is  cured  exorcises  a  marked  effect  upon 
its  crushing  strength.  Concrete  stored  in  a  comparatively 
dry  atmosphere,  like  the  cellar  storage,  subseqeunt  to  a 
water  curing  for  a  couple  of  weeks,  is  not  likely  to  increase 
in  strength  materially  after  it  becomes  a  year  old.  Con- 
crete stored  in  a  more  humid  atmosphere,  or  under  water, 
shows  increasing  strength  with  age  over  a  much  longer 
period  of  time.  It  is  also  much  stronger  than  concrete  sub- 
jected to  a  dry  atmosphere.  Considering  strength  at  ages 
of  one  year  or  more,  the  concrete  stored  out  of  doors  or 
under  water  had  from  15  to  4.'j  per  cent  greater  strength 
than  like,  material  cured  in  the  dry  atmosphere  of  the  cellar. 

The  tests  on  stored  Atlas  cement,  together  with  tests  on 
Universal  cement  subjected  to  somewhat  similar  storage 
conditions  for  two  years*  lead  one  to  believe  that  standard 
Portland  cement  may  be  kept  without  deterioration  for  sev- 
eral years,  providing  it  is  stored  in  tight  tanks  similar  to 
the  milk  cans  used  for  the  Atlas,  or  the  cylindrical  galvan- 
ized iron  grain  bins  which  were  used  to  store  the  Universal 
cement.  It  is  interesting  to  note  that  the  Atlas  cement 
stored  10  years  in  this  manner  passed  all  standard  require- 
ments save  fineness. 
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The  First  Annual  Conference  on 
Employment  and  Education 

The  conference  of  educators,  employment  managers,  engi- 
neers, and  experts  in  vocational  and  industrial  education, 
held  Nov.  12  at  Chicago  under  the  auspices  of  the  American 
Association  of  Engineers,  brought  together  a  group  of  earnest 
seekers  after  the  solution  of  the  great  problem  of  educating 
the  man  and  then  placing  him  in  the  right  job.  The  spirit  of 
the  conference  was  largely  one  of  co-operation,  although  it 
was  evident  that  a  greater  unanimity  of  mind  upon  employ- 
ment phases  of  the  subject  of  the  conference  exists  than  on 
the  primary  question  of  education. 

This  first  meeting  on  employment  and  education  was  not 
intended  to  accomplish  more  than  to  .stimulate  thought  on 
the  combined  question  and  to  set  forth  the  importance  of 
solving  the  problems  of  education  and  employment  simul- 
taneously. It  brought  about  an  exchange  of  ideas  between 
educators,  engineers  in  practice  and  employment  managers. 
It  brought  forth  two  resolutions,  which  were  adopted  at  the 
group  meeting  of  representatives  of  educational  institutions, 
of  which  one  is  exceedingly  Interesting  in  that  it  indicates 
that  employment  methods  are  already  recognized  as  desir- 
able in  higher  education.  This  resolution  reads:  "Resolved, 
that  personnel  work  is  necessary  in  engineering  schools,  and 
should  be  provided  wherever  possible."  Probably  no  other 
thought  was  so  well  defined  among  those  pre'sent  as  that 
there  must  be  better  selection  of  the  wheat  from  the  chaff  ?u 
engineering  ed,ucation. 

The  other  resolution  reads:  "Resolved,  that  it  is  the  sense 
of  the  educational  delegates  that  the  best  teachers  in  the 
schools,  training  engineers,  should  be  placed  in  charge  of 
the  more  elementary  work."  Both  resolutions  were  intro- 
duced by  Dean  E.  J.  McCaustland  of  the  University  of  Mis- 
souri. 

The  conference  was  not  intended  to  concern  itself  entirely 
with  engineering  education,   nor  did  it,  but  the  presence  of 


Fig.  2. — Effect  of  Storage  In  Closed  Milk  Can  on  Strength  of  Atlas 
Portland  Cement. 


•See  "Permeability  Tests  of  Gravel  Concrete."    Journal  Western 
Soc.  Eni-T  ,  XoviinlMT,  19M.  Vol,  19,  page  814. 
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^o.•ue  ongineers  on  the  program  gave  an  engtneeris  flavor  to 
the  subject  matter  of  the  addresses. 

The  eneineering  educators  and  the  practicing  engineers 
hail  a  battle  royal  over  the  efficacy  o(  a  tolleKe  education. 
S5r.  R.  O.  Kramer,  manager  of  the  mecliauical  department  of 
Montgomery.  Ward  &  Co..  advocated  the  establishment  of 
courses  In  management  in  the  technical  schools  with  a  view 
to  providing  engineers  with  the  prepamtlon  for  their  truest 
and  best  field  of  service;  executive  pcsitions  in  the  Industrial 
and  business  world.     Dean  A.  A.   Potter,  of  Purdue  I'niver- 

ty.  upheld   the   work  of  the  engineering  schools   with   the 

Miarks  that  the  technical  world  demanded  a  specialized 
iioduct  to  a  certain  e.xtent,  but  that  the  aim  of  the  schools 
was  to  give  a  broad  fundamental  training  which  would  adapt 
the  graduate-engineer  to  any  field  of  work  he  might  enter. 

Mr.  J.  H.  Libberten.  of  Chicago,  manager  of  the  8er\'ice  bu- 

.lu  of  the  I'niversal  Portland  Cenu-ut  Co..  urged  that   the 

ident  be  started  out  right  In  college  by  first  bt-ing  inter- 
wed  by  a  vocational  adviser.  He  disagreed  with  the  state- 
nt  regarding  college  activities  made  by  K.  Davenport  in 
.m  article  In  The  Saturday  Evening  Post  for  November  13 
and  urged  the  participation  of  the  student  in  such  activities 
to  develop  his  Initiative  and  imagination.  He  also  recom- 
mended the  securing  of  the  best  possible  talent  for  teachers. 
who  should  be  encouraged  to  engage  in  the  practice  of  their 
profession. 

"There  are  plenty  of  industries  looking  for  the  right  kind 
of  college  men  today,"  said  Director  .\.  B.  Crawford  of  the 
Bureau  of  Appointments  of  Yale  I'niversity.  He  explained 
In  detail  the  methods  of  helping  tjie  undergraduate  engineer 
to  decide,  first,  what  he  wished  to  do  and.  second,  what  con- 
cern he  wished  to  do  it  with. 

Frank  D.  Chase,  president  of  Frank  D.  Chase.  Inc.,  of  Chi- 
cago, spoke  briefly  of  the  qualities  of  loyalty,  personality,  ex- 
perience and  education  which  he  uses  as  a  basis  for  the  selec- 
tion of  engineering  employes.  "It's  a  matter  of  common 
sense,  which  Professor  Swain  used  to  say  should  be  called 
'uncommon  sense — it's  so  rare."  Engineering  is  merely  the 
application  of  common  sense  to  a  specific  field  of  human  en- 
deavor." 

"Yesterday  I  was  a  mule-driver,  today  I  am  an  electrician." 
Thus  spoke  a  new  recruit  in  the  army  school  at  Camp  Dix 
recently.  This  Is  the  .spirit  of  the  new  army  school,  stated 
A.  B  McDaniel,  development  specialist  In  constmction  for 
the  U.  S.  Army.  He  explained  the  methods  of  training  the 
soldier  student  to  analyze,  plan  and  execute  a  real  job  in 
some  ono  of  a  hundred  different  vocations.  The  education  in 
the  permanent  army  will  not  only  revolutionize  the  army 
and  increase  its  efl^iciency,  but  have  a  great  and  lasting  influ- 
ence on  the  employment  situation  in  this  country. 

John  B.  Densmore,  director-general  of  the  United  States 
Employment  Service,  advocated  a  national  clearance  system 
of  employment,  operated  very  closely  with  the  educational 
systems  of  the  country.  He  deplored  the  present-day  educa- 
tion by  age  instead  of  according  to  native  ability  and  the 
lack  of  scientific  methods  of  measuring  abilities  in  the  schools 
end  colleges.  A  national  clearance  system  would  reduce  the 
present  duplication  of  expense  of  engaging  men  and  women 
Incurred  by  employers  and  the  expense  of  finding  positions 
for  graduates  incurred  by  educational  institutions. 

Professor  A.  W.  Payne,  of  the  department  of  trade  and  in- 
diL^trial  education  In  the  University  of  Minnesota,  in  speak- 
ing on  "A'ocational  Analysis  and  the  Engineer."  said  that 
"very  few  of  our  engineering  colleges  have  as  yet  realized 
that  most  of  their  students  eventually  become  administrators 
and  executives,  and  In  the  vast  majority  of  cases  are  man- 
agers in  more  or  less  degree."  Inasmuch  as  the  engineer 
'  -.isually  the  only  man  in  industry  who  has  been  scientifically 
ined   In  a  scientific   manner,  the   responsibilities   of  voca- 

nal  analysis  falls  upon  him.     Mr.  Payne  outlined  the  meth- 

:s  of  vocational  analysis  and  determination  of  mental  ca- 
I  iicities.  He  strongly  advocated  a  scientific  selection  of 
workers  into  proper  vocations  as  a  means  of  increasing  pros- 
rerity  and  happiness. 


Contracts  of  Fabricating  Shops  in  October. — The  records 
of  the  Bridge  Builders  &  Structural  Society,  from  reports 
collected  by  its  secretary,  show  that  during  the  month  of 
October.  1920,  45,600  tons  of  fabricated  structural  steel  were 
contracted  for  throughout  the  United  States,  equivalent  to 
25%  per  cent  of  the  entire  capacity  of  the  bridge  and  struc- 
tural shops  of  the  country. 


Standard  Forms  for  Bridge 
Inspection 

A  suggested  standard  s>  stim  fur  recording  bridge  inspec- 
tions was  submitted  by  a  ciimuiitlee  at  the  recent  annual 
meeting  of  the  American  Railway  Bridge  and  Building  As- 
sociation. In  preparing  the  system  the  committee  took  into 
con.-^idemtton  the  following  retiulrements: 

1  Facility  in  recording  nolt-s  and  saving  the  man  in  the 
field  all  unnecespary  and  onerous   labor  is  a  first  requisite. 

2.  .\  diagram,  sketch,  or  caricature  of  the  structure  to 
be  Inspected  Is  a  distinct  necessity. 

3.  Provision  for  accurately  recording  conditions  and  find- 
ings which  can  be  interpreted  correctly  in  a  review  of  the 
notes  by  anyone  at  any  time  subsequent  to  the  Inspection 
is  essential. 

4.  Clarity  of  reference  in  the  notes  to  any  particular 
liiember  so  that  the  thought  of  the  inspector  cannot  bo  mis- 
construed  Is  of  prime  importance. 
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5^  Inches 
Form    1000 — Outside    Front    Cover   of    Inspector's    Book. 

5.  Utilization  of  the  notes  for  maintaining  correct  office 
records  of  the  consist  of  stnictures  presents  the  best  and 
most  economical  method  known. 

6.  Provision  for  the  compiling  of  field  notes  in  a  readily 
accessible  form  for  subsequent  use  and  future  reference  In 
the  office  is  imperative. 

7.  A  minimum  of  labor  and  expense  must  be  involved  In 
equipping  the  inspector  with  a  concise  and  compact  record 
of  the  consist  of  structures  and  findings  of  previous  Inspec- 
tions. 

8.  The  inspection  Is  only  the  first  step  In  the  mainte- 
narrc  of  structures,  and  the  Inspector's  notes  form  the  basis 
of  the  entire  program  of  work.  Forms,  therefore,  must 
facilitate  the  work  of  compiling  bills  of  materials,  making 
requisitions,  and  the  issuance  of  shipping  directions  with- 
out error  of  contusion. 

9.  Any  common  standard  proposed  must  be  adaptable 
to  all  railroads  regardless  of  mileage  of  form  of  operating 
organization,  sufficiently  comprehensive  to  cover  all  types 
of  structures,  and  adequately  elastic  to  permit  of  general 
or  detailed  expansion. 

10.  Simplicity  and  economy  consistent  with  the  end 
sought  dictate  that  the  number  of  forms  be  a  minimun.. 

Under  the  proposed  system  all  forms  are  to  be  printed 
on  5-in.  X  8-ln.  cards,  thin  and  flexible  enough  to  be  handled 
in  a  typewriter.  The  suggested  forms  are  reproduced  here- 
with. 

Form  1000  Is  the  outside  front  cover  of  the  inspector's 
book,  made  up  for  each  district  or  branch  in  advance  of  the 
regular  Inspection. 

Form  1001  is  the  key  to  structural  types  and  kinds  of  con- 
struction  with   the   symbols   to  be   used   in  the   designation 
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Form    10O1 — Key   to    Structural    Types    and    Kinds   of    Construction 
with  Symbols  to   Be   Used   In   Designating  Them. 

thereof.  This  should  preferably  be  printed  on  the  inside  of 
the  front  cover  in  an  inverted  position  so  that  when  the 
book  is  opened  it  will  be  erect  for  instant  reference.  Ow- 
ing to  the  very  elementary  scheme  of  symbols  adopted,  only 
one  page  of  types  will  be  required  for  each  book.    Hence 
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CONDITION 


Form   1002 — Central  Form  of  Set.     Carries  Information  as  to  Type 
or  Make  Up  of  Structure. 


this  form  need  not  be  printed  on  the  reverse  side  of  Iho 
other  forms  as  has  been  suggested.  Moreover,  the  reverse 
side  of  the  pages  may  be  found  convenient  for  the  contin- 
uation of  field  notes,  and  should  therefore  be  left  blank.  It 
is  suggested  that  each  railroad  make  a  sheet  of  types  and 
symbols  to  suit  its  particular  needs.  Only  the  idea  is  here 
illustrated. 

Form  1002  is  the  central  form  of  the  set.  On  this  form, 
in  as  many  sheets  as  necessary,  should  be  entered  all  the 
required  information  as  to  type,  consist  or  makeup  of  the 
structure  taken  from  the  office  records.  The  information 
should  preferably  be  entered  on  the  form  by  a  typewriter 
since  the  spacing  of  lines  and  symbols  was  arranged  ex- 
pressly for  the  purpose.  The  transcription  of  the  data  ri'bm 
the  records  to  the  form  should  be  as  complete  as  possible, 
not  overlooking  sizes  and  dimensions,  for  it  is  from  this 
form,  after  the  inspector  has  recorded  his  field  notes  thereon, 
that  estimates  and  bills  of  materials  are  compiled  and  a 
working  program  arranged  to  carry  out  the  inspector's  rec- 
ommendations without  recourse  to  other  sources  of  infor- 
mation. The  form,  when  returned  by  the  inspector,  will 
serve  to  correct  or  verify  the  office  record,  and  is  to  be  made 
the  basis  for  concurrently  keeping  up  the  history  of  the 
structure  in  all  its  details. 

Form  1003  is  for  the  inspection  of  those  structures  such 
as  culverts,  cattleguards,  and  buildings  for  which  Form  1002 
is  not  readily  applicable,  and  the  inspector's  advance  infor- 
mation accompanied  by  such  illustrative  sketches  as  may 
be  necessary  should  be  entered  thereon.  It  is  suggested 
that  an  entire  sheet  be  ^evoted  to  even  the  smallest  struc- 
ture. The  idea  being  that  every  bridge,  culvert  or  other 
structure  on  the  district  should  be  covered  by  one  or  more 
pages  of  the  book  pertaining  to  that  district. 
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Form     1003 — Used    for     Inspection     of    Special     and     Miscellaneous. 
Structures  for  Which  Form  1002  Is  Not  Readily  Applicable. 

After  the  data  for  any  one  district  or  branch  have  been 
transscribed  from  the  records  to  Forms  1002  and  1003,  the 
sheets  covering  the  various  structures  are  to  be  arranged 
in  geographical  order  and  bound  together  by  removable 
fasteners,  such  as  "Chicago  Screws"  or  "McGill  Fasteners," 
using  Form  1000  as  a  front  cover,  Form  1001  as  a  front 
flyleaf  if  it  is  not  printed  on  the  inside  of  front  cover,  and 
a  half-page  length  of  medium  weight  tag  board  for  a  back. 
The  inspector  is  to  be  furnished  with  a  stiff  covered  port- 
folio of  sufficient  capacity  to  accommodate  the  thickest 
built-up  book  and  provided  with  a  pocket  next  to  the  back 
cover  into  which  is  inserted  the  short  tag  board  back  of 
the  booklet.  The  inspection  of  a  district  or  branch  results 
immediately  in  a  self-contained  book  ot  field  notes  without 
surpl'is  pa?es  and  ready  for  the  compilation  of  estimates- 
and  bills  of  material,  for  the  correction  of  office  records,  or 
for  such  disposition  as  the  practice  of  the  particular  rail- 
road may  dictate.  It  is  to  be  observed  that  the  inspector 
should  be  supplied  with  extra  copies  of  the  forms  in  the 
event  that  conditions  are  found  necessitating  the  insertion 
of  additional  pages  in  proper  geographical  order. 

No  set  of  printed  instructions  to  inspectors  is  recom- 
mended, the  thought  being  that  each  railroad  should  handle 
this  feature  to  suit  its  individual  requirements.  In  any 
event,    such   instructions   must   be   considered   as   a   matter 
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separate  and  distinct  from  the  forms.  We  think,  however, 
that  if  printed  instructions  are  issued  they  could  with  ad- 
vanta!:e  be  printed  in  form  and  size  for  mounting  on  the 
Inside  of  the  front  portfolio  cover. 

Form  1004  is  designed  for  use  in  reporting  both  detailed 
and  summarized   results  of  the  inspection.     No  suggestion 


alysis.  In  other  words,  we  are  turning  out  synthetical  think- 
ers— men  whose  measure  of  comprehension  of  a  subject  is 
the  quantity  of  facts  they  possess.  I  desire  to  emphasize 
this  distinction  between  analytioal  and  synthetical  thinkers. 
Every  individual  belongs  to  one  or  the  other  of  these  classes. 
Tbi  r  synthetical  thinkers  comprises  the  rank  and  file. 


»  B  I  C  R  R   fcrm     ;;.* 

BRIDGE  INSPECTION 
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Form    1004 — Used    for    Reporting    Both    Detailed    and    Summarized    Results  of  Inspection. 

IS  miide  as  lo  iiit»  movement  of  this  form  for  the  reason 
that  practice  and  kind  of  operating  organization  will  doubt- 
less govern  the  disposition  of  the  Inspection  report. 


The  Trend  of  Specialization* 

By  WILLIAM  E.  VOGELBACK, 
•  !  the  Sanderson  &  Portur  KnKinoerlng  Staff. 

The  study  of  industry  is  a  study  of  organization.  After 
many  years  of  systematic  grouping  and  arrangement  of  ac- 
tivities we  find  business  emerpin.e  in  the  last  decade  as  one 
of  the  major  professions  subdivided  into  a  multitude  of  minor 
professions.  Each  of  these  minor  professions,  such  as  ad- 
vertising, credit,  management  and  salesmanship,  have  be- 
come highly  specialized  sciences.  Other  major  professions, 
particularly  engineering,  have  followed  this  same  trend  of 
specialization.  A  century  ago  a  man  in  any  branch  of  the 
engineering  profession  was  identified  simply  as  an  engineer. 
Fifty  years  ago  he  was  a  civil  or  mechanical  or  electrical 
engineer,  while  today  these  latter  terms  give  but  a  vague 
Idea  of  his  qualifications  or  his  occupation.  Specialization 
finds  its  way  Into  all  industries  and  professions,  subdividing 
single  occupation.*  into  many,  and  confining  the  individual 
more  and  more  to  specific  tasks.  Men  have  learned  to  an- 
ticipate the  trend  of  events,  and,  therefore,  we  find  a  profes- 
sion, as  engineering,  for  example,  crowded  with  men  of  but 
limited   training,  and  capable  of  but  minor  specific  tasks. 

There  Is  an  evil  here  to  the  detriment  of  the  individual  as 
well  as  to  the  profession.  As  it  is,  the  world  needs  men  of 
vision — men  who  are  capable  of  big  things — men  who  are 
scientists.  Comparatively  few  men  are  scientists  in  the 
broader  application  of  this  term.  Few  man  are  possessed  of 
the  ability  to  analyze  complete  problems,  to  see  the  rela- 
tion between  the  problem  in  its  entirety,  and  any  or  all  of 
Its  component  factors.  The  individual  minds  of  the  great 
majority  work  synthetically.  They  grasp  only  that  particu- 
lar phase  of  a  problem  which  comes  under  their  immediate 
obsen-ation:  one  factor  at  a  time  without  regard  for  the 
relation  of  that  factor  to  the  sum-total. 

Si>ecialization  does  not  assist  in  turning  out  these  scientists 
— these  leaders  of  men.  but.  on  the  contrary,  materially  as- 
sists in  their  suppression,  and  hence  we  must  look  eleswhere 
for  the  forces  which  tend  to  preserve  this  balance. 

These  forces  will  be  found  in  our  educational  institutions, 
and  our  professional  societies.  Here,  stringent  requirements 
should  be  fulfilled  and  ethical  standards  should  be  main- 
tained. But  of  these  two.  the  greater  responsibility  rests 
upon  our  educational  Institutions.  The  measure  of  profi- 
ciency of  a  college  is  not  what  studies  are  embodied  in  Its 
curriculum,  but  what  the  average  student  learns,  which  will 
be  of  advantage  to  him  in  the  years  which  are  to  follow. 

In  the  short  space  of  the  usual  college  course  today  It  Is 
■not  expected  that  colleges  will  turn  out  men  fully  equipped 
for  their  profession?l  practice.  The  aim  should  rather  be  to 
inculcate  a  method  of  logical  reasoning:  to  turn  out  analytical 
thinkers — scientists.  But  I  feel  sure  that  you  will  agree  with 
me,  that  too  many  men  just  out  of  college  come  better 
equipped  with  a  collection  of  facts  than  with  methods  of  ar- 
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the  detail  workei ;  the  narrow  specialists.  The  class  of  an- 
alytical thinkers,  comprises  the  executives,  the  leaders,  the 
planners,  men  of  vision  and  foreslsht. 

The  degree  of  our  analysis  of  any  subject  depends  upon  the 
interert  we  have  in  it.  And  our  interest  will  depend  upon 
our  comprehension  of  the  subject  as  a  whole.  It  we  reflect 
back  upon  those  subjects  in  which  we  were  most  proficient 
in  school,  wo  will  find  that  they  were  the  ones  in  which  we 
had  the  greatest  interest.  And  probably  we  all  recall  our 
attitude  toward  those  subjects  which  we  then  seemingly 
knew  we  would  never  have  occasion  to  put  to  practical  use. 
Interest  in  a  subject  is  more  easily  obtained  by  a  preliminary 
survey  of  the  subject  to  be  studied. 

Take  our  large  cities,  centers  of  industry  with  their  vast 
day  and  night  educational  opportunities.  Would  It  not  ap- 
pear that  the  great  majority  of  our  successful  men  should  be 
those  brought  up  under  these  educational  advantages?  And 
yet  as  we  run  through  the  pages  of  "Who's  Who"  we  observe 
in  page  after  page  the  names  of  men  whose  education  was 
acquired  in  the  village  school  house,  or  small  town  college 
or  by  home  study.  I  believe  these  incidents  are  relevant  and 
important,  and  that  they  are  a  natural  result  of  a  well  defined 
cause.  This  cause  is  the  greater  ratio  of  practical  learning  to 
the  degr.'-e  of  specialization.  In  the  smaller  towns.  Industry 
is  centralized  and  extensive  specialization  is  not  expedient. 
Here  the  young  man  entering  business  sees  the  small  shoe 
manufacturing  industry  or  the  rice  industry  in  its  entirety. 
He  sees  the  relation  between  the  different  departments  and 
the  whole  plant.  With  the  whole  mechanism  under  one  roof, 
so  to  speak,  his  view  is  comprehensive.  This  is  impossible 
in  the  industries  of  our  larger  cities.  Here,  specialization 
has  reduced  the  work  of  the  individual  to  a  mere  routine. 
He  fails  to  see  the  relation  of  his  job  to  the  industry.  In 
time  perhaps  he  will  have  held  many  jobs,  but  he  will  always 
be  working  under  the  disadvantage  of  lack  of  comprehension. 

After  a  man  has  completed  his  college  training,  the  evil 
effects  of  specialization  as  applied  to  him.  must  be  stemmed 
by  the  professional  organizations.  Here  by  his  association 
with  other  men  in  the  same  general  profession,  he  extends 
his  Interests  into  broader  fields.  Perhaps  the  most  bene- 
ficial work  that  can  be  done  by  a  professional  society  is  that 
of  maintaining  appropriate  standards  of  ethics  and  qualifica- 
tions for  membership.  Here,  too,  is  charged  a  large  share 
of  ac'.ivity  in  securing  appropriate  license  legislation.  Lim- 
ited  preparation  for  the  professions  should  be  discouraged. 

The  big  problem  of  today  is  how  are  we  going  to  keep  the 
synthetical  class  from  growing  greater  in  proportion  to  the 
analytical  class.  We  see  how  specialization  tends  to  confine 
more  and  more  the  individual  to  routine  duties;  to  make  of 
him  a  mere  cog  in  the  great  wheel  of  industry.  The  remedy 
calls  for  a  greater  interest  in  our  undertakings.  The  larger 
business  Institutions  have  come  to  regard  this  interest  from 
the  standpoint  of  the  individual's  partnership  in  the  business. 
They  have  evolved  the  medium  of  employes'  organizations 
and  house  organs  for  educational  purposes.  In  this  way  they 
have  been  able  to  maintain  a  partial  balance  between  special- 
ization and  training. 

In  the  profession  of  engineering  the  Individuals  must  have 
recourse  to  their  professional  societies  and  we  find  such  or- 
ganizations  as   this   American   Association   of  Engineers   ful- 
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filling  an  urgent  demand,  and  materially  assisting  in  preserv- 
ing the  balance.  Nevertheless  this  profession  is  crowded 
with  men  who  have  spent  but  a  few  months  in  some  school, 
preparing  themselves  for  the  position  of  estimators,  com- 
puters, draftsmen,  etc.,  and  yet  with  this  limited  training  as- 
sume the  professional  title  of  engineer.  This  accounts  in  a 
large  degree  for  the  growing  disparity  of  remueration  be- 
tween engineering  and  other  professions  or  occupations. 

There  is  but  little  activity  in  the  world  that  does  not  re- 
quire engineering.  Next  to  law,  engineering  should  find  a 
leading  place  in  national  government,  but  not  until  our  edu- 
cational institutions,  our  professional  societies,  and  our  in- 
dividuals recognize  and  control  this  trend  of  specialization, 
instead  of  being  controlled  by  it,  will  engineering  find  its 
place  and  proper  standing,  and  attain  its  leadership  in  world 
anairs  in  general. 


and  with  the  loss  of  very  little  paint  and  a  great  saving  of 
labor.  One  outfit  uses  an  air  pressure  of  50  lb.,  while  an- 
other uses  as  low  as  12  lb.  at  the  nozzle.  No  bad  results 
are  experienced  from  air  bubbles.  Masks  are  sometimes 
used  by  the  operator,  but  more  often  not.  The  spray  reaches 
inaccessible  parts  much  better  than  the  brush. 


Railway  Experiences  in  Spray  Painting 

K.xperieuces  of  several  railways  in  painting  by  spraying 
with  air  pressure  were  outlined  in  a  committe  report  sub- 
mitted last  month  at  the  annual  meeting  of  the  American 
Railway  Bridge  and  Building  Association.  The  notes  fol- 
lowing are  abstracted  from  the  report. 

The  Kans.is  City  Southern  Ry.  used  the  spray  for  paint- 
ing bridges,  the  interior  and  exterior  of  depots  and  many 
other  buildings,  excepting  train  work.  The  results  obtained 
are  in  proportion  to  the  expertness  of  the  operator.  They 
use  60  to  80  lb.  of  air  by  the  aid  of  a  portable  outfit  and 
claim  a  good  quality  of  work  with  a  considerable  saving  of 
cost,  and  are  enabled  to  get  along  with  less  scaffolding  and 
staging  than  is  used  for  brush  work.  Ladders  can  be  used 
for  high  work  by  raising  the  tank  underneath  with  light 
block  and  tackle.     The  results  are  generally  satisfactory. 

M'hile  the  Boston  &  Albany  R.  R.  has  used  the  spray  paint- 
ing apparatus  only  about  six  months  on  bridge  work  the  su- 
pervisor of  bridges  and  buildings  seems  to  think  there  are 
no  limitations  to  the  practical  uses  of  the  method.  He  rec- 
ommends the  spray  for  whitewashing,  painting  large  sur- 
faces and  In  reaching  inaccessible  places,  and  the  brush  for 
lattice  work,  trimming,  etc.,  and  for  touching  up  any  poorly 
applied  spray  painting. 

The  bridge  and  building  department  of  the  Baltimore  & 
Ohio  R.  R.  has  used  the  paint  spray  for  about  20  years.  It 
has  found  that  the  best  results  are  obtained  with  the  use 
of  small  portable  outfits  with  85  to  90  lb.  pressure,  on 
bridges,  buildings,  fences  and  freight  cars.  It  is  best  adapted 
to  rough  work  where  a  large  surface  is  to  be  covered  with 
a  cheap  or  medium  grade  of  paint  and  a  fairly  good  job 
can  bo  made  without  brushing.  On  smooth  surfaces  where 
the  best  finish  is  desired  it  is  best  to  follow  up  with  hand 
brushing.  On  ordinary  work  where  it  is  not  necessary  to 
follow  up  with  the  brush  there  is  a  saving  of  labor  of  65 
per  cent  with  an  increase  of  materials  of  only  about  10  per 
cent.  They  do  not  recommend  its  use  for  lattice  work  or 
where  there  is  considerable  trim  work.  Some  bubbles  are 
formed  where  smooth  surfaces  are  covered  and  these  must 
be  brushed  out.  It  is  necessary  to  protect  workmen  from 
inhaling  the  fumes  and  this  can  be  accomplished  by  the 
use  of  a  dust  or  gas  mask  or  a  wet  sponge.  They  use  their 
own  sprayers. 

The  Southern  Ry.  has  been  using  portable  outfits  for  va- 
rious kinds  of  work  with  air  pressure  of  60  to  80  lb.,  work- 
ing from  ladders,  staging  or  scaffolding,  with  piping  and 
hose  for  bridge  work,  and  hose  only  for  building  work.  Trim- 
ming work  is  dene  by  the  aid  of  a  light  metal  shield  held 
in  the  hand  of  the  operator. 

This  road  reports  that  there  is  very  little  work  that  can- 
not he  successfully  done  with  the  machine,  but  until  the 
operator  becomes  expert  it  is  probably  best  to  apply  paint 
on  lattice  wcrk  and  trimming  with  the  brush.  One  man 
with  tho  machine  can  do  the  work  of  three  with  the  brush 
and  with  much  less  exertion.  The  expense  of  labor  is  re- 
duced 75  per  cent.  The  work  can  be  done  successfully  with 
ladders,  staging  and  such  apparatus  as  is  generally  used 
for  brush  work.  No  trouble  has  been  experienced  with  air 
bubbles  if  the  paint  is  properly  mixed  and  the  apparatus 
properly  adjusted. 

The  Southern  Pacific  Ry.  uses  the  spray  for  applying  paint 
to  bridges  and  buildings  as  well  as  for  freight  cars  and  other 
equipment  and  finds  that  in  the  hands  of  an  experienced 
operator  it  can  ho  used  for  all  purposes  except  on  trim  work 
with  very  s.ntlsfactory  results  as  compared  with  brush  work. 


Safety  Methods  of  a  Large   Con- 
struction Co.* 

By  J.  H.  SCHULTS, 

Safety  Engineer.  Jamos  Stcw.irt  &  Co.,   Inc.,   New  York  City. 

The  James  Stewart  Co.  actually  started  in  on  safety  work 
in  Pittsburgh  some  15  or  16  years  ago,  but  it  was  not  until 
four  or  five  years  later  that  we  decided  to  push  this  on  our 
work  throughout  the  country.  Of  course  at  that  time  the 
safety  movement  had  not  reached  the  point  where  we  could 
procure  bulletins,  literature,  etc.,  to  facilitate  same,  so  that 
it  necessitated  making  up  our  propaganda,  so  to  speak,  as 
our  experience  suggested. 

We  had  printed,  in  five  or  six  languages,  circulars  giving 
safety  suggestions,  which  were  handed  to  each  man  on  his 
employement;  notices  and  slogans  on  the  back  of  pay  en- 
velopes; oilcloth  and  enameled  signs  to  be  posted  around  the 
job;  circulars  to  superintendents  and  also  to  foremen  for 
Ihoir  attention  and  guidance.  As  is  usually  the  case  with 
new  methods,  it  was  a  little  difficult  to  secure  the  earnest 
support  .and  cooperation  of  the  construction  forces,  and  it 
required  constant  efforts  on  the  part  of  the  main  office  to  try 
to  get  the  superintendents  and  foremen  to  see  the  humani- 
tarian as  well  as  economical  value  that  the  prevention  of 
aroidonts  would  have  on  the  work. 

As  many  of  you  can  no  doubt  appreciate,  there  were  then 
superintendents  of  the  old  school  whose  only  thought  was  to 
get  the  work  done,  and  accept  the  fact  of  injured  men  and 
consequent  loss  of  their  services  to  the  job  as  part  of  the  nat- 
ural hazard  of  construction  work,  and  let  it  go  at  that.  It 
was  here  that  we  had  our  hardest  problem  of  converting 
them  to  this  idea,  and  the  conversion  was  not  done  by  the 
heroic  method  of  firing  them,  as  good  superintendents  are 
only  developed  by  long  training  to  our  methods,  and  do  not, 
even  to  this  date,  grow  on  bushes.  These  same  remarks,  of 
course,  would  apply  to  the  foremen,  and  in  order  to  secure 
the  necessary  interest  we  started  the  following: 

Foremen's  Accident  Record. — Copies  of  accident  reports 
covering  our  work  throughout  the  United  States  and  Canada 
are  sent  to  our  main  office  with  a  slip  showing  the  name  of 
foreman  in  charge  at  time  of  accident.  We  might  add  here 
that  in.stvuctions  are  to  report  every  accident,  no  matter  how 
trivial,  and  that  every  man  injured  be  sent  to  a  doctor  for 
treatment.  These  accidents  are  tabulated  each  month,  and 
a  memorandum  sent  to  each  job  showing  the  number  of  acci- 
dents as  charged  to  each  foreman,  and  where  any  one  class 
of  injury  shows  a  large  frequency  or  an  increase  as  compared 
with  the  month  previous,  an  explanation  is  asked  for  from 
the  superintendent,  together  with  plans  for  the  reduction  of 
such  accidents.  We  then  follow  this  up  with  letters  to  the 
jobs  to  the  effect  that  a  fioreman's  value  to  the  company  de- 
pends as  much  on  his  accident  record  as  on  the  work  per- 
formed. 

This,  of  course,  has  its  effect  in  two  ways,  the  more  im- 
portant one  being  that  it  brings  right  up  to  the  foreman's 
attention  how  his  record  stands  on  accidents  as  compared  to 
(he  other  foremen,  and  brings  a  competitive  spirit  into  the 
matter,  as  well  as  the  undoubted  moral  effect  that  a  cer- 
tain number  of  men  had  been  injured  while  under  their  con- 
trol— another  factor  in  arousing  interest. 

As  the  question  of  "Safety  First"  spread  and  our  construc- 
tion forces  realized  the  importance  to  the  work  through  the 
conservation  of  men,  new  problems  arose  and  the  following 
will  serve  as  an  illustration : 

We  had  a  contract  for  work  on  the  New  York  State  Barge 
Canal,  covering  a  length  of  approximately  60  miles  and  oper- 
ated a  number  of  dredges,  drill  boats,  tugs,  scows,  etc.,  which 
presented  the  hazard  of  drowning,  and  although  protective 
railings,  life  lines,  etc.,  were  installed,  drownings  occurred 
which  could  not  be  prevented  by  protective  devices  or  safety 
instruction,  the  victims  almost  wholly  being  the  common 
laborers,  usually  foreigners. 


•Paper   presented    at    the    nth    .Annual    Safety    rouncil.    Sept.    27- 
Oct.  1,  Milwaukee. 


(118) 


Engineering  and  Contracting  for  Xovember  24,  WW. 


U'e  then  decided  that  a  solution  of  this  matter- might  be 
efTerted  by  seeregatinK  the  swininifis  from  the  nonswim- 
mers.  and  using  the  former  men  on  the  water  work.  After 
making  a  canvass  of  the  employes,  we  came  upon  a  peculiar 
situation,  namely,  that  the  majority  of  men  working  on  the 
shore  could  swim,  and  those  working  on  the  water  could  not. 
We  then  started  to  switch  the  men  around  as  much  as  pos- 
sible, and  in  addition  had  some  of  our  foremen,  who  were 
adept  swimmers,  start  a  swimming  school. 

It  can  realized   here   that  "Safety   first"  meant   something 

■al  tangible  to  each  man,  and  not  much  urging  was  required 

10   have   the   men   take   up   swimming,   as    knowledge   might 

mean   the   difference  between   life   and   death.     Between   the 

wo,  we  finally  reached  the  point  where  drownings  practically 

.'ased.     I   might    Incidentally   add.   based   on    the   foremen's 

reports,  that  the  swimming  lessons  were  also  beneficial  from 

a  health  standpoint. 

Job  Safety  Committees. — We  also  commenced  the  inaugura- 
tion on  each  job  of  a  safety  committee,  composed  of  the 
'iperintendent  as  permanent  chairman,  and  foremen  of  each 
rade  as  members  and  representatives  of  subcontractors. 
The  duties  of  the  committee  are  to  go  around  on  the  job 
from  time  to  time  and  obsen-e  that  general  safety  practices 
are  being  followed  out.  and  meetings  held  every  two  weeks 
on  a  regularly  appointed  day.  when  suggestions  are  brought 
up  and  discussed  and  if  of  value,  the  suggestions  are  trans- 
mitted iu  writing  to  the  foreman  affected.  Regular  minutes 
are  kept  of  each  meeting,  copies  being  sent  to  the  main  office 
for  Information,  suggestion,  and  generally  to  keep  in  touch 
with  the  safety  situation,  and,  where  suggestions  of  value  are 
brought  up.  transmitted  to  our  other  work.  Where  the  size 
of  the  work  permits,  different  foremen  are  rotated  from  meet- 
ing to  meeting,  in  order  to  obviate  the  possibility  of  their 
falling  into  a  rut,  and  at  each  meeting  reports  are  made  on 
I  he  suggestions  that  were  ordered  to  be  carried  out  at  the 
previous  meeting.  To  Illustrate  the  form  of  minutes  as  kept 
by  our  jobs,  we  give  below  a  copy  of  a  typical  report. 

Carpenter  foreman  and  steward  were  Instructed  to  inform 
all  men  to  be  sure  and  see  that  scaffolds  are  safe  before  they 
start  to  work  on  them. 

Guard  for  saw  received  today  and  Is  being  put  on. 
Foreman   Lindquist    was    instructed   to   clean   concrete   off 
ladders,  also  tc  be  careful  in  cleaning  out  chute  and  try  to 
avoid  dropping  water  on  men  below. 

Foreman  Al.  Ainsley  was  instructed  to  put  one  man  on 
turning  down  nails. 

All  foremen  were  Instructed  to  warn  new  men  regarding 
accidents,  and,  as  soon  as  they  have  one,  the  office  is  the 
place  to  report  same. 

Goggles  should  he  used  by  all  men  chipping,  working  in 
cement  bins,  and  stripping  that  requires  them  to  look  up  in 
the  air. 

Carpenter  foreman  was  instructed  that  whenever  building 
ladders  in  the  future  rungs  should  be  set  in. 

All  bolts  sticking  out  of  floor  after  being  concreted  should 
be  cut  off  by  ironworkers. 

Trade  Stewards  on  Safety  Committees. — Just  as  a  side- 
light, I  might  add  here  that  only  recently  one  of  our  super- 
intendents wrote  in  that  he  had  put  the  stewards  of 
several  of  the  trades  on  the  safety  committee,  and  they  had 
told  him  that  this  was  the  first  time  in  all  their  expe- 
rience on  construction  work  that  they  had  a  safety  commit- 
tee in  operation,  and  were  impressed  with  its  value.  Ap- 
parently they  were  sold  to  safety  right  then  and  there,  as 
In  following  up  the  succeeding  minutes  on  this  job  I  noticed 
they  are  giving  talks  to  members  of  their  union  on  safety, 
as  well  as  making  suggestions  of  value  from  a  safety  stand- 
point at  the  committee  meetings. 

This  keeping  of  minutes,  we  have  found,  gives  a  very  good 
index  of  what  interest  is  displayed  toward  "Safety  first."  and 
I?  considered  by  us  as  one  of  the  principal  features  In  this 
work.  In  addition,  suggestion  boxes  are  put  up  on  the  work 
for  the  use  of  the  men,  and  where  any  suggestions  are  found 
to  be  of  merit  they  are  put  Into  operation  and  the  man  mak- 
ing the  suggestion  Is  given  credit  by  posting  his  name  and 
the  particulars  on  the  bulletin  hoard.  Here  again  we  secure 
the  Interest  of  men  through  this  feature. 

A  bulletin  board  Is  In  use  on  all  jobs,  and  as  bulletins  are 
received  from  the  national  council  they  are  posted  thereon, 
together  with  such  local  notices  as  job  offices  may  deem 
pertinent  to  the  work.  The  board  Is  of  a  size  sufficient  to 
carry  eight  of  the  small-sized  council  bulletins  and  covered 
with  glass  to  protect  from  the  weather  as  well  as  from  the 


men  also,  as  we  have  found  on  some  jobs  the  men  object  to 
bulletins  depicting  what  might  be  termed  the  grewsome  re- 
sults of  an  accident,  but  in  our  judgment  this  is  more  than 
compensated  in  the  doubtless  vivid  impression  that  the  men 
retain  of  what  should  be  avoided  in  the  prevention  of  acci- 
dents. 

The  foregoing  is  given  to  show  the  progression  of  methods 
pursued  by  our  company  in  furthering  the  cause  of  safety. 
We  require  our  jobs  to  adhere  as  strictly  as  possible  to  the 
above,  varying  It  only  where  the  best  interests  of  tho  job 
and  safety  may  deem  it  necessary  in  the  superintendent's 
judgment,  but  in  general  this  is  the  practice  as  followed  by 
our  various  jobs. 


Tests  of  Sound-Proofing  Qualities 
of  Metal  Lath  Partitions 

The  Associated  Metal  Lath  Manufacturers,  Inc.,  realizing 
that  there  has  never  been  a  thorough  knowledge  of  tho 
sound-proofing  qualities  of  metal  lath  partitions  (particularly 
solid  partitions),  several  years  ago  Induced  Professor  F.  R. 
Watson  of  the  University  of  Illinois  to  start  an  investiga- 
tion on  this  subject.  He  started  his  investigations  In  No- 
vember, 1918.  Many  months  were  spent  In  perfecting  in- 
struments which  would  positively  nieiisure  the  various 
amounts  of  sound  which  came  through  the  walls.  The  Ray- 
lelgh  Resonator,  adjusted  to  a  sensitivity  calculated  to  be 
capable  of  measuring  the  minuteness  of  the  sound  trans- 
mitted through  various  partitions,  was  the  Instrument  finally 
adopted.  The  results  of  the  tests  are  summarized  In  a  de- 
cent issue  ot  General  Fireprooflng.  from  which  the  matter 
in  this  article  is  taken. 

Tho  experiments  were  conducted  in  two  basement  rooms 
separated  by  two  isolated  9-in.  brick  walls,  the  ceilings  and 
tloors  being  ot  concrete.  The  double  wall  between  the 
rooms  was  cut  through  and  the  plaster  partition  under  test 
was  built  in  this  space  solidly.  In  order  to  keep  the  sound 
absolutely  constant,  a  modified  organ  pipe  was  especially 
designed  for  the  test.  It  was  adjusted  to  give  a  pitch  of 
one  octave  above  middle  C,  and  was  blown  by  air  from  a 
standard  pressure  tank.  This  sound  Is  of  the  average  qual- 
ity and  pitch  usually  found  in  habited  buildings.  The 
mouth  of  the  organ  pipe  was  located  at  the  focus  of  a  re- 
flectoi,  so  that  practically  all  of  the  sound  was  directed  to- 
ward the  partllion  under  test  and  the  reflected  sound  ab- 
sorbed in  padding.  In  this  way,  an  effect  was  obtained 
similar  to   that   resulting  from   a  searchlight. 

The  Rayleigh  Resonator  was  carefully  adjusted  to  meas- 
ure the  intensity  of  sound  vibrations.  This  work  was  so 
intricate,  and  involved  so  many  different  experiments  that 
it  required  about  two  years  from  the  first  study  ot  the  prob- 
lem to  perfect  the  appartus  and  complete  the  test 

Four  distinct  tests  were  successfully  carried  to  comple- 
tion— comparative  measurements  on  the  amount  ot  sound 
passing  through  partitions  of  successive  thicknesses  ot 
plaster-covering  and   of  the   following  constructions: 

1.  So-called  "hollow  block  partition"  plastered  on  both 
sides. 

2.  Same  blocks  with  all  holes  filled  with  the  same  ma- 
terial out  of  which  the  blocks  were  made. 

3.  Solid  plaster  partition  on  metal  lath. 

4.  Solid  plaster  partition  with  plaster  board  core. 

The  first  two  tests  proved  the  greater  efficiency  of  solid 
partitions  over  those  with  hollow  bridged  spaces.  The  last 
two  tests  considered  two  types  of  solid  partitions,  one  with 
a  metal  lath  core  and  the  other  with  a  plaster  board  core. 
Both  partitions  were  tested  after  plaster  coats  had  been 
successively  applied  till  the  thicknes  of  each  partition  was  2 
in.  The  results  ot  this  comparative  test  showed  the  fol- 
lowing: 

Solid  metal  lath  and  plaster  partition— relative  intensity 
of  transmitted  sound  0.93. 

Plaster  board  and  plaster  partition — relative  intensity  of 
transmitted    ^und   2.33. 

For  many  years  it  has  been  customary  to  make  solid 
metal  lath  partition  2  in.  thick.  There  was  no  scientific 
or  theoretical  structural  reason  for  this  thickness — It  was 
tho  result  ot  practical  experience.  One  purpo.se  of  the  test 
was.  therefore,  to  determine  scientifically  the  minimum 
ihickness  of  plaster  partitions  at  which  soundproof  efficiency 
was  reached.  This  was  determined  by  starting  the  readings 
of    the    transmission    ot    sound    with   the   thinnest  layer  of 
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plaster  possible  lo  lay  on  ihe  meial  lath  and  plaster  board 
which  constituted  the  respective  cores  of  the  two  types  of 
partition  used  for  this  particular  test.  The  plaster  was 
put  on  In  successive  coats  until  a  total  thickness  of  2%  in. 
was  reached  for  each  of  the  partitions. 

At  about  2  in.  in  thickness  it  was  apparent  that  the  metal 
lath  partition  had  fully  developed  the  efficiency  of  the  plas- 
ter. The  plaster  board  partition,  on  the  other  hand,  at  2% 
in.  thick  did  not  show  as  effective  sound  insulation  as  the 
metal  lath  partition  at  l^s  in. 

The  readings  indicate  that  sufficient  ;sound-deadening 
qualities  are  had  with  a  plaster  partition  with  metal  lath 
core  at  a  thickness  of  li/4  in.  The  full  efficiency  of  the  plas- 
ter is  had  at  2  in.,  and  for  structural  reasons,  particularly 
on  long  and  high  partitions,  it  would  seem  desirable  to  main- 
tain the  21n.  thickness  as  standard. 


Concrete   Bridge  Construction  in  Winter 
Months 

By  enclosing  the  entire  work  in  a  tent  a  concrete  bridge 
over  the  Little  Goose  River  In  Sheridan  county,  Wyoming, 
was  constructed  during  the  winter  months.  The  bridge  has 
three  clear  spans  of  37  ft.  each  The  work  is  described  in 
Concrete  In  Architecture  and  Engineering. 

Weather  conditions  last  winter  in  that  part  of  the  country 
were  the  most  severe  encountered  in  many  years,  but  be- 
cause the  highway,  of  which  this  bridge  formed  a  link,  is  a 
very  Imprr;   •  ■   --.^,  the  State  Highway  Department  saw  the 


Bridge  Site   Enclosed   in   a   Tent. 

need  of  completing  the  bridge  so  that  the  road  between 
Sheridan  and  Dietz  might  be  opened  early  in  1920  for  the 
heavy  farm  hauling  prevailing  in  that  section. 

Construction  work  was  started  In  the  fall  of  1919,  and 
forms  for  the  three  spans  erected.  Before  any  concrete  was 
placed  a  large  tent  was  set  up  over  the  entire  structure  site 
and  files  kept  going  in  the  enclosure  in  stoves  with  smoke 
outlets  through  the  top  of  the  tent.  Aggregates  and  mixing 
water  were  heated.  During  the  progress  of  the  work  a  snow- 
storm, followed  by  severe  cold  lasting  several  days,  tested 
the  effectiveness  of  the  tent.  The  housing  proved  equal  to 
the  emergency,  however,  and  there  was  no  particular  diffi- 
culty in  keeping  the  enclosure  sufficiently  warm  until  the 
concrete  had  hardened. 

The  work  on  this  bridge  suggests  the  application  of  the 
Fame  principles  (o  longer  structures  where  it  might  be  prac- 
ticable to  house  in  only  one  or  two  spans  at  a  time.  The 
Finie  method  could  be  applied  to  the  construction  of  long 
walls  and  other  relatively  narrow  structures  by  housing  in 
successive  short  sections. 


Union  Label  on  Building  Plans. — Following  a  demand  of 
the  Building  Trades  Council  of  Newark,  N.  J.,  made  about 
the  middle  of  October,  that  all  plans  for  buildings  and  struc- 
tures made  In  Newark  must  be  drawn  by  the  members  of 
the  Engineers',  Architects'  and  Draftsmen's  Union,  steps  to 
negative  this  attempt  to  force  engineers  to  unionize  were 
inaugurated  by  the  American  Association  of  Engineers  and 
by  the  New  Jersey  Chapter  of  the  American  Institute  of 
Architect:.  The  demand  of  the  unions  was  to  the  effect 
that  after  Nov.  1.  1920,  union  labor,  composing  the  Building 
Trade  Council  of  Newark,  would  do  no  work  on  new  build- 
inga  or  other  structures  for  which  the  plans  were  not  made 
by  union  draftsmen  or  engineers.  In  commenting  on  this 
situation  in  a  letter  published  in  the  Newark  Call  of  Oct. 
31,  Mr.  C.  E  Drayer.  secretary  of  the  American  Association 
of  Engineers,  .lald.  "The  question  of  trade  unionism  in  the 
engineering  profession  has  been  carefully  considered  by 
the  American  A.-i.=oclation  of  Engineers  and  the  action  taken 
at  the  annual  convention  last  May,  pronouncing  the  advo- 


cacy of  trade  union  methods  by  a  member  as  cause  for  ex- 
pulsion, would  leave  no  room  for  doubt."  Draftsmen  in  the 
architect  offices  in  Newark  have  been  canvassed  on  the 
question  of  union  affiliation  and  almost  to  a  man  they  are 
opposed  to  any  unionization  of  draftsmen,  engineers  or  archi- 
tects. The  General  Contractors'  Association  of  Newark 
will  continue  to  use  plans  made  by  non-union  architects 
and  draftsmen.  James  O.  Betelle,  president  of  the  New 
Jersey  Chapter  of  the  American  Institute  of  Architects,  is 
working  in  harmony  with  the  American  Association  of  En- 
gineers  on    this   matter. 


Building  Operations  in  October. — Prolongation  of  the  pe- 
riod of  business  uncertainty  caused  a  slump  in  building  op- 
erations in  October,  according  to  statistics  compiled  by  the 
F.  W.  Dodge  Co.  Contracts  awarded  during  October  in  the 
25  states  comprising  the  northeastern  quarter  of  the  country 
amounted  to  $177,791,000,  which  was  $28,000,000  less  than 
the  September  figure.  The  decline  was  general  throughout 
the  territory,  except  in  the  Northwestern  Stales,  Minnesota 
and  North  and  South  Dakota,  which  showed  an  Increase  over 
September.  In  spite  of  the  relative  inactivity  of  recent 
months,  the  total  amount  of  money  involved  in  building  op- 
erations during  the  first  ten  months  of  this  year  has  amounted 
to  10  per  cent  more  than  the  amount  for  the  same  period 
last  year. 


Personals 

Paul  J.  D.  Mundy  of  Clifton  Forge,  Va.,  has  been  appointed 
city  manager  of  Kadford,  Va. 

U.  Stephens,  lormerly  resident  bridge  engineer  for  Runnels 
tounty,  Texas,  has  been  appointed  county  engineer  for  the  same 
county,  succeeding  J.  L,.  Dellis,  resigned. 

W.  H.  Corddry  of  the  Ilarrisburg  office  of  Gannett,  Scelye  & 
I-lemmg.  Inc.,  engineers,  has  been  placed  in  charge  of  the  Memphis 
offlco.  2G2  Randolph  Bldg.,  of  that  company. 

John  Ihlder,  managing  director  of  the  Philadelphia  Housing 
Association,  has  been  appointed  manager  of  the  new  civic  de- 
velopment department  of  ihe  Chamber  of  Commerce  of  the  United 
States. 

James  Gamble  Rogers  of  New  York  has  been  appointed  con- 
sulting architect  for  Yale  University.  Mr.  Rogers,  a  member  of 
the  class  of  1S89.  .vas  architect  of  the  Harkness  Memorial  quad- 
rangle, now  nearing  completion  at  Yale,  and  the  new  United  States 
postoffioe  at  New  Haven.  Conn. 

James  C.  Cronin  has  been  appointed  chairman  and  Fred  J. 
Hartiiian  si-eretary  of  a  committee  which  is  dral'ling  a  building 
code  for  Pennsylvania.  Mr.  Cronin  and  Mr.  Hartman  are  repre- 
sentatives of  the  State  Industrial  Board.  The  other  members  of 
the  committee  are  D.  Knickerbocker  Bovd,  Edwin  Clark,  Phila- 
delphia; S.  A.  Dies,  Professor  C.  G.  Dunnells,  Pittsburgh;  C.  T. 
Ingham,  representiog  state  chamber  of  commerce;  John  Molitor. 
chief  bureau  of  housing,  State  Department  of  Health;  Bernard  F. 
O'Rourke.  Wilkes-Barre;  Edgar  A.  Weimer,  Lebanon;  E.  F.  ^Velsh 
and  C.  H.  Dancort,  Pittsburgh. 

A.  E.  Foreman  has  been  appointed  district  engineer  of  the 
Portland  Cement  Association  and  will  have  charge  of  the  newly 
opened  Canadian  office  at  718  Gr.anville  St.,  Vancouver,  B.  C.  Mr. 
Foreman  was  graduated  from  McGill  University  in  1903.  After  a 
year's  travel  and  several  years  spent  in  accumulating  general 
bu.siness  experience,  he  formed  a  connection  with  the  Concrete 
Engineering  &  Construction  Co.  of  Vancouver,  of  which  firm  he 
was  secrPl.^ry  and  general  manager  from  1907  to  190D.  For  a  year 
following,  he  was  .a  member  of  the  firm  of  Dutcher  &  Foreman, 
cousiilling  engineers  of  Vancouver.  Since  1910  he  h.as  had  various 
engineering  connections,  among  which  are  the  following:  Resi- 
dent eigineer  in  charge  of  construction  of  hydroelectric  power  de- 
velopment at  Revclstoke,  B.  C. ;  supervising  engineer  on  special 
harbor  work  for  Victoria,  B.  C;  assistant  city  engineer,  Victoria. 
B.  C.  At  the  present  time  he  Is  president  of  the  Canadian  Good 
Roads  Association. 


Industrial  Notes 


I'he  Chicago  Pneumatic  Tool  Co.  announces  the  removal  of  its 
rock  drill  plant  from  864  East  72nd  St.,  Cleveland,  O.,  to  the  com- 
pany's Boyer  pneumatic  hammer  plant  at  1301  Second  Blvd.,  De- 
troit. Mich.  Location  of  the  company's  Little  Giant  air  drill  plant 
at  1241  East  49th  St.,  Cleveland,  remains  unchanged. 


Obituaries 

John  G.  Schlllnger,  division  engineer  for  the  Rutland  railroad 
for  10  years  and  5o  vears  previous  to  that  division  engineer  for 
the  New  York  Central,  died  Nov.  14  at  Burlington,  Vt.,  of  cerebral 
hemorrhage. 

Henry  Wood,  a  pioreer  In  Arkansas  railroad  development,  and 
the  builder  of  several  railroads  In  that  state,  died  at  his  home  In 
Philadelphia.  Pa.,  Nov  16.  I'lr.  Wood  formerly  was  general  man- 
ager of  the  Fort  "^mith  and  the  valley  divisions  of  the  Missouri 
Pacific  R  R.  He  constructed  the  old  Choctaw,  Memphis  &  Gulf 
R.  R..  from  South  McAlestcr,  Okla.,  to  Little  Rock.  After  this 
line  was  purchased  by  the  Rock  Island  he  built  the  Midland  Val- 

L  H  Peabody,  civil  engineer  in  the  bridge  department  of  the 
Rho.lc  I.^land  State  High-.vay  Department,  died  Nov.  IG,  aged  42. 
After  graduating  from  Brown  University  in  1903  he  became  con- 
nected with  the  firm  of  O.  Perry  Sarle.  Later  he  went  to  the 
Southern  Ry.,  returning  in  1918  to  take  a  position  with  the  slate 
highway  department  In  its  bridge  division.  He  remained  with  the 
highwav  department  about  one  year,  until  January,  1917,  when 
be  went  to  New  York  to  work  for  the  Arm  of  Ford,  Bacon  &  Davis, 
which  sent  him  to  Pittsburgh  and  other  cities  to  do  engineering 
work  In  November,  1919,  Mr.  Peabody  came  back  to  Providence 
and  again  became  connected  with  the  state  highway  department, 
relalnl.ig  that  position  until  his  death. 
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Causes  of  Construction  Stagnation 
in  1920andtlie  Prospect  for  1921 

The  year  I'j'.O  optneU  with  bright  prospects  for  a  revival 
of  construction,  but,  all  in  all,  it  has  been  disappointing.  It 
was  correctly  reasoned  that  the  four  years  of  war  had  served 
to  curtail  construction  to  such  an  extent  that  an  era  ot  ex- 
tensive construction  would  follow:  but  foresight  was  not 
keen  enough  to  disclose  what  would  happen  in  1320  to  de- 
lay the  arrival  of  the   big  construction   era. 

The  general  expansion  of  business  produced  such  a  strain 
upon  the  ralhiays  that,  even  had  there  been  no  strikes  and 
no  shortage  of  coal,  it  may  be  doubted  whether  enough  cars 
would  have  been  available  to  meet  the  demands  for  construc- 
tion purposes.  Our  railway  systems  had  been  financially 
starved  for  10  years  prior  to  the  war,  and  this  was  the  basic 
reason  for  their  inability  to  meet  a  moderate  increase  In 
the  demand  for  cars. 

Strikes  of  switchmen  at  many  big  railway  centers  and  of 
stevedores  at  ocean  shipping  points  caused  freight  congestions 
that  made  an  already  inadequate  supply  of  cars  even  more 
Inadequate.  Car-mileage  per  day  fell  to  an  exceedingly  low 
mark. 

The  climax  of  trouble  was  reached,  however,  when  the 
end  of  the  bituminous  coal  strike  occurred,  for  then  It  was 
realized  that  many  industrial  plants  would  close  down  unless 
nearly  all  open  top  cars  were  used  to  carry  coal.  On  June 
2  the  first  priority  car  order  was  issued,  and  this  immediately 
tied  up  a  great  deal  of  construction  work.  The  last  priority 
order  was  issued  Oct.  8.  so  it  was  not  till  the  close  of  October 
that  open  top  cars  began  to  be  available  In  larger  numbers 
for  the  carrying  of  sand,  gravel,  stone,  etc.  Even  then  the 
high  piice  of  coal,  and  the  opportunity  for  large  profits  not 
only  for  coal  producers  and  dealers  but  for  the  carriers,  led 
to  an  abnormal  use  of  open  top  cars  for  coal  carrj'ing. 

In  addition  to  a  shortage  of  cars  there  was  a  shortage  of 
common  labor.  With  factories  running  overtime  and  paying 
very  high  wages,  there  was  an  unusual  demand  for  labor. 
Common  labor  had   been  recruited   in   large  numbers   every 


year  from  the  im.migrant  class,  but  Immigration  had  almost 
cea.-=ed  during  the  war,  am!  had  barely  begun  to  return  to 
normal  early  this  year.  Hence  construction  labor  was  scarce, 
but  it  was  also  less  efficient,  because  abnormal  demand  for 
workers  creates  in  them,  on  the  average,  feeling  of  disincli- 
nation to  give  a  day's  work  for  a  day's  pay. 

At  the  firs*  sign  of  a  revival  of  construction  last  spring, 
the  prices  of  many  kinds  of  construction  materials  rose  inordi- 
nately. This,  coupled  with  the  inefficiency  of  labor  and  the 
difficulty  of  securing  materials,  put  a  check  upon  construc- 
tion. 

Inability  to  sell  bonds  or  other  mortgages  at  low  interest 
yields  was  another  important  factor  in  retarding  construc- 
tion work.  Many  states,  counties  and  cities  have  clung  stub- 
bornly to  the  idea  that  they  should  not  pay  more  than  4.5 
to  5  per  cent  interest  on  borrowed  money.  But  there  is  at 
last  a  dawning  realization  that  Interest  rates  are  likely  to 
be  high  for  many  years.  It  was  not  till  S  Vears  alter  the 
civil  war  ended  that  bond  interest  yields  began  to  fall.  To 
reasons  given  In  our  issue  of  Sept.  22  we  may  add  the  fol- 
lowing reason  why  interest  rates  will  remain  high  for  several 
years : 

Prior  to  the  world  war  the  total  outstanding  Issues  of  tax 
exempt  bonds  (federal,  state,  county  and  city)  amounted  to 
less  than  ?f.,000.000,000,  whereas  now  the  total  is  .$14,000,000,- 
000.  This  enormous  increase  in  tax  exempt  securities  has  ab- 
sorbed so  much  capital  that  the  demand  for  other  classes 
of  bonds  has  been  proportionately  reduced,  with  consequent 
fall  in  their  prices  and  rise  in  their  yields.  Moreover,  through 
the  loading  up  of  Investors  with  bonds  of  this  class,  there  has 
resulted  a  slackened  demand  for  new  issues  of  public  bonds. 
At  the  same  time  high  income  taxes  have  reduced  the 
amounts  annually  available  for  investment  in  bonds  of  any 
character. 

In  an  era  of  falling  prices,  producers  of  commodities  and 
merchants  who  have  stocked  up  are  reluctant  to  sell,  hoping 
that  prices  will  rise  again.  In  order  to  hold  their  commodi- 
ties for  better  prices,  most  of  them  are  compelled  to  borrow 
money.     This  Is  well  exemplified  now  in  the  case  of  farm- 
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ers.  _  _:  „  -iL'neral  borrowing  of  money  for  tUis  purpose 
may  not  merely  keep  the  already  high  interest  rates  high 
but  send  them  even  to  higher  levels. 

Taken  in  connection  with  the  causes  given  in  our  issue 
of  Sept.  22,  these  additional  causes  are  likely  to  have  much 
the  same  effect  upon  interest  rates  as  was  witnessed  in  the 
years  1S65  to  1S73.  when  interest  rales  rose  slowly  but  stead- 
ily. Bond  salesmen  are  telling  the  public  that  bond  interest 
yields  always  drop  (and  therefore  bond  prices  rise)  when 
commodity  prices  drop.  But  this  generalization  is  not  true, 
as  economic  history  abundantly  proves.  The  "curve  '  of  bond 
yields  follows  the  general  trend  of  the  curve  of  commodity 
prices,  but  it  lags  behind  in  its  swings,  often  being  several 
years  behind. 

Having  reviewed  the  courses  of  construction  stagnation 
during  1920.  we  are  better  able  to  forecast  what  may  be  ex- 
pected in  1921.  We  see  that  lack  of  cars,  strikes  and  inef- 
ficiency of  labor  are  not  likely  to  confront  us  next  year  in 
the  construction  field.  We  see  that  while  high  interest  rates 
will  continue,  there  is  a  rapidly  growing  conviction  that  no 
relief  from  that  element  of  cost  can  be  looked  for,  and  that 
consequently  it  will  not  pay  to  postpone  construction  in  the 
hope  of  a  substantial  decrease  in  interest  rates  in  the  near 
future. 

Labor  will  again  be  plentiful  and  efficient,  but  it  will 
probably  remain  high  priced,  especially  in  the  construction 
field.  Labor  unions  strenuously  resist  wage  reductions.  The 
greater  use  of  labor  saving  devices  will  probably  be  the  only 
way  of  securing  a  marked  decrease  in  the  labor  cost  of  con- 
struction. 

As  shown  in  last  week's  issue,  labor,  coal  and  freight  form 
so  large  a  part  of  the  cost  of  construction  materials  that 
a  large  reduction  in  the  prices  of  such  materials  below  the 
level  of  the  1919  prices  is  not  likely  to  occur.  Here  again 
the  history  of  actual  price  changes  following  our  Civil  War 
may  be  studied  with  profit.  We  commend  to  our  readers 
a  careful  study  of  that  history  as  given  in  our  last  week's 
issue. 


The  A.  M.  Soc.  C.  E.  Refuses  to 
Join  the  Federation 

The  proposal  that  the  American  Society  of  Civil  Engineers 
enter  the  Federated  Engineering  Societies  has  been  defeated. 
There  were  o.fiOS  votes  cast,  of  which  3..32S  were  against 
and  2.3Sf>  in  favor  of  the  proposal. 

The  result  is  what  we  had  foreseen,  but  for  reasons  given 
editorially  in  our  issue  of  Nov.  3,  it  is  a  regrettable  decision. 
Fortunately,  the  decision  is  not  irrevocable.  Many  of  the 
opponents  of  the  proposal  to  join  the  Federation  have  ex- 
pressed the  opinion  that  the  Am.  Soc.  C.  E.  will  ultimately 
join  the  Federation.  There  appears  to  be  considerable  op- 
position to  the  men  most  active  in  the  Federation,  and  it  is 
not  unlikely  that  this  personal  opposition  is  at  the  bottom  of 
the  decision  of  many  civil  engineers  to  vote  agaln'^t  the  pro- 
posal. Moreover,  there  are  many  civil  engineers  who  are 
members  both  of  the  Am.  Soc.  C.  E.  and  the  Am.  Assoc,  of 
Er^rs.  Members  of  the  latter  society  (A.  A.  E.)  are,  as  a 
rule,  opposed  toithe  Federation,  believing  that  it  will  merely 
duplicate  the  work  of  the  A.  A.  E.  Consequently  it  is  prob- 
able that  many  adverse  votes  on  the  proposal  before  the 
A.  S.  C.  E.  came  from  members  of  the  A.  A.  E. 

It  Is  our  opinion  that  there  Is  so  much  work  to  be  done 
along  the  lines  proposed  by  both  the  A.  A.  E.  and  the  Fed- 
eration that  there  is  need  of  both  these  organizations.  More- 
over. th'>  highest  degree  of  cITiciency  is  often  attained  where 
there  are  two  competing  organizations. 

There  I?  no  doubt  whatevor  that  the  A.  A.  E.  has  aroused 
all  the  older  engineering  societies  to  activities  that  either 
did  not  exist  at  all.  or  were  negligible  in  their  effect.  But 
It  should  not  be  overlooked  that  many  engineers  will  not 
join  two  engineering  societies,  and  that,  therefore,  there 
would  remain  unutilized  great  potential  energj-  were  no  such 
organization  as  the  Federated  American  Engineering  Socie- 
ties In  existence. 

One  of  our  subscribers  has  protested  against  our  edi- 
tori.Tl  support  of  the  Federation,  stating  that  we  seemed  to 
be  discriminating  against  the  A.  A.  E.  We  have  favored 
both  the  A.  A.  E.  and  the  Federation,  for  both  are  commit- 
ted to  prDgrams  that  have  our  hearty  support.  Indeed  it 
will  be  found  by  reading  our  editorial  pages  as  far  back  as 


1906  that  we  advocated  essentially  what  these  two  organiza- 
tions stand  tor.  The  very  fact  that  the  above  mentioned  sub- 
scriber has  resigned  from  the  A.  S.  C.  E.  illustrates  our 
contention  that  there  is  need  of  the  Federation;  for  it  shows 
that  there  are  men  who  will  not  pay  dues  in  two  engineer- 
ing societies.  For  every  civil  engineer  who  will  give  up  his 
membership  in  the  A.  S.  C.  T.  to  join  the  A.  A.  E.  t'uere  are 
probably  10  that  will  not.  A  check  of  the  first  thousand 
names  in  each  of  the  directories  of  these  two  societies  shows 
only  30  names  that  are  common  to  both.  Since  about  70 
per  cent  of  the  A.  A.  E.  membersship  is  in  the  civil  engi- 
neering field,  it  follows  that,  up  to  the  present  at  any  rate, 
the  A.  S.  C.  E.  memberships  shows  only  about  4  per  cent 
overlap  on  the  civil  engineering  membership  of  the  A.  A.  E. 
If  this  percentage  can  not  lie  greatly  increased,  and  if  the 
A.  S.  C.  E.  does  not  join  the  Federation,  there  will  be  many 
civil  engineers  who  will  not  be  supporting  any  organization 
that  is  specializing  in  what  may  be  broadly  termed  "public 
relations." 

Other  than  men  in  the  civil  engineering  field,  the  percent- 
age of  the  A.  A.  E.  membership  is  small.  While  this  ratio 
may  increase,  it  is  quite  apt  not  to  do  so  very  greatly ;  and, 
if  it  should  not,  the  result  would  be  to  leave  the  mechanical, 
electrical  and  mining  engineering  fields  with  inadequate 
representation  in  any  "public  relations"  society  other  than 
the   Federation. 

It  should  not  be  forgotten  that  the  majority  of  civil  engi- 
neers are  public  or  quasi-public  servants,  and  '.hat  this  Is 
not  true  "of  any  of  the  other  three  great  classes  of  engineers. 
"Public  relations''  activities  therefore  naturally  appeal  much 
more  strongly,  on  the  average,  to  the  civil  than  to  mechanical, 
electrical  or  mining  enginers.  Hence  the  pronounced  suc- 
cess of  the  A.  A.  E.  in  its  campaigns  for  members  in  the  civil 
engineering  field,  and  the  relatively  small  success  in  other 
engineering  fields.  It  seems  to  us,  therefore,  that  it  would 
be  very  unfortunate  were  the  A.  A.  E.  to  regard  the  Fed- 
eration with  jealous  eyes,  lor  the  Federation  will  embrace 
a  great  number  of  engineers  who  are  not  likely  ever  to  join 
the  A.  A.  E. 

W'e  repeat  what  we  said  months  ago,  that  there  is  work 
enough  for  both  these  organlzntions.  and  that  the  competition, 
such  as  it  is,  will  be  more  helpful  than  harmful  to  either  of 
them. 


American  Road  Builders'  Association  Elects  Officers. — At 
the  annual  meeting  of  the  American  Road  Builders'  Associa- 
tion on  Nov.  15,  the  following  officers  were  elected:  Presi- 
dent, M.  J.  Faherty,  President  Board  of  Local  Improvements. 
Chicago,  111.;  Vice-President,  Northeastern  District,  J.  A.  Du- 
chastel,  City  Engineer.  Outremont,  Canada;  Vice-President, 
Southern  District.  Lt.-Col.  H.  L.  Bowlby.  Chief,  War  Materials 
Division,  Bureau  of  Public  Hoads,  Washington,  D.  C;  Vice- 
President.  Central  District,  Robert  C.  Terrell,  State  Engineer 
of  Oklahoma.  Oklahoma  City,  Okla.;  Vice-President,  Western 
District,  S.  Benson,  Chairman,  Oregon  State  Highway  Com- 
mission, Portland,  Ore.;  Secretary,  E.  L.  Powers,  editor.  "Good 
Roads,"  New  York,  N.  Y.;  Treasurer,  Senator  James  H.  Mac- 
Donald,  New  Haven,  Conn.  Directors  for  three  years  were 
elected  as  follows:  Northeastern  District,  Irving  W.  Patter- 
son. Chief  Engineer,  State  Board  of  Public  Roads,  Providence, 
R.  I.;  William  R.  Smith,  President,  Lane  Construction  Cor- 
poration, Meriden,  Conn.;  John  Swan,  Director  of  Public 
Works.  Pittsburgh.  Pa.;  Southern  District,  J.  H.  Cranford. 
President,  The  Cranford  Paving  Co.,  Washington,  D.  C,  and 
W.  G.  Sucro,  County  Roads  Engineer,  Baltimore  County,  Tow- 
son,  Md.;  Central  District,  W.  A.  McLean.  Deputy  Minister  of 
Highways,  Province  of  Ontario,  Toronto,  Ont.,  Canada;  West- 
ern District,  Austin  B.  Fletcher,  State  Highway  Engineer  ot 
California,  Sacramento.  Cal. 


Tanks  for  Snow  Removal. — Soon  after  the  armistice  It  was 
suggested  to  the  French  Government  that  tanks  might  prove 
very  useful  on  mountain  roads.  This  suggestion  was  put  into 
practice,  and.  according  to  The  Canadian  Engineer,  has  been 
attended  with  considerable  success,  tanks  climbing  rocky 
passes  quite  impossible  for  other  vehicles.  This  idea  has  now 
been  enlarged,  and  this  winter  it  is  proposed  to  use  tanks 
as  snow  sweepers  on  several  important  routes  which  have 
hitherto  been  closed  during  the  winter  owing  to  the  cost  of 
keeping  them  open.  Experiments  show  that  when  snow  cut- 
ters are  attached  to  the  front  and  sides  of  a  tank  a  path  10 
ft.  wide  can  be  cleared  with  little  difficulty  and  with  relative 
speed. 
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The  Economic  Fallacy  in  "Back  to 
the  Farm"  Propaganda 

B\  HAl.UhlKT  P.  GIU.KTTK.  Editor. 
The  average  business  or  professional  man  Is  acciistomeU 
:o  do  not  a  little  thinking  about  his  own  economic  adalrs, 
and  in  consequence  comes  to  the  belief  that  he  undorstands 
at  least  the  broad  principles  of  all  economics.  But  this  con- 
clusion is  unfounded,  for  in  the  realms  of  social  v?conomlcs 
there  arc  principles  not  ordinarily  encountered  In  business. 

Another  thing  that  misleads  the  average  man  U  his  tacit 
o>-lief  that  what  Is  true  of  each  of  the  parts  is  true  of  the 
whole.  It  is  easy  to  show  by  examples  that  such  a  generall- 
•itinn  is  false,  but  the  average  man  Is  so  unsystematic  In  his 

inking  about  matters  outside  his  everyday  affairs  that  r\e 
.-•■Idem  pauses  to  examine  the  truth  nf  generalizations  that 
he  uses  only  at  long  Intervals.  Consider,  for  exiunple.  the  be- 
lief that  a  nation  prospers  in  proportion  as  its  ex|)orts  ex- 
ceed its  Imports.  This  fallacious  inference  is  traceable  to  the 
false  premise  that  what  Is  true  of  the  parts  Is  true  of  the 
whole;  for  it  is  true  that  an  individual  becomes  wealthy  in 
proportion  as  his  accumulation  of  money  Increases,  which 
leads  to  the  false  conclusion  that  a  nation  becomes  pros 
perous  in  proportion  as  gold  Is  accumulated  through  foreign 
trade.  Unless  careful  study  Is  made  of  books  on  political 
economy,  business  men  rarely  perceive  the  falseness  of  the 
reasoning  that  leads  them  to  look  upon  an  excess  of  exports 
over  imports  as  being  desirable.  They  fail  to  realize  that 
an  Increase  of  gold  in  a  nation  merely  serves  to  increase 
prices  levels,  and  leaves  the  average  citizen  no  better  off 
than  before — often  worse  off,  due  to  tlie  unsettling  effect  of 
any  great  change  in  price  levels. 

For  many  years  it  has  been  a  subject  of  complaint  that 
the  number  of  farmers  in  America  is  a  steadily  decreasing 
percentage  of  the  total  population.  The  recent  census  has 
led.  on  this  subject,  to  a  flood  of  editorial  Ink  that  would 
float  a  ship.  Why  is  it  a  matter  of  so  much  editorial  regret 
that  our  population  is  becoming  progressively  more  urban 
and  less  rural?  Is  there  some  superiority  in  being  a  farmer? 
If  ."lo.  the  Russians  might  be  expected  to  surpass  all  other 
nations,  since  90  per  cent  of  the  Russians  are  farmers.  And 
!f  there  is  any  superiority  fn  being  a  farmer,  wherein  does 
it  consist? 

In  reply  to  such  questions  it  is  pointed  out:  (a)  That  a 
nation  that  does  not  produce  enough  food  for  its  own  use 
may  become  helpless  in  case  of  war:  (b)  that  where  farm- 
ing predominates  there  is  usually  a  greater  belief  in  the 
sacredness  of  property  rights,  hence  greater  economic  prog- 
ress; (c)  that  country  life  is  more  healthful  than  city  life; 
(d)  that  country  lite  begets  independence  of  character;  (e) 
that  it  Is  conducive  to  thinking;  etc. 

The  first  argument  (a)  is  met  by  replying  that  so  long 
as  a  nation  raises  enough  food  for  its  own  needs,  there  is 
no  objection  to  a  decrease  in  the  relative  number  of  farmers. 

The  second  argument  (b)  is  met  by  pointing  out  that 
workers  can  be  induced  to  own  their  own  homes,  or  to  In- 
vest a  considerable  part  of  their  incomes  in  stocks  and  bonds. 
There  is  nothing  sacrosanci  about  owning  farm  land.  Own- 
ership of  any  property  will  suffice  to  strengthen  the  desire  to 
Increase  one's  income  from  investments  and  to  become  in- 
dependent of  charity  in  one"?  old  age. 

The  third  argument  (c)  is  met  by  the  fact  that  the  death 
rate  in  the  country  is  gTeat-?r  than  in  the  average  American 
city,  and  that,  under  proper  conditions,  as  strong  and  healthy 
chindren  are  raised  in  suburban  homes  as  in  country  homes. 

The  fourth  argument  (d»  is  mere  assertion  unsupported 
by  data,  and  the  same  is  true  of  the  fifth  argument  (e). 

In  similar  manner  all  the  arguments  in  support  of  a  rela- 
tively large  rural  population  can  either  be  refuted,  or  shown 
be  without  sufllcient  economic  weight   to  justify   the  con- 

iision  based  upon  them.  Even  were  It  possible  to  show 
that  certain  economic  gains  result  from  a  large  rural  popu- 
lation. It  would  have  to  be  shown  that  those  gains  are  not 
made  at  the  expense  of  economic  losses  that  more  than  off- 
set them.  In  solving  any  complex  economic  problem  there 
must  be  a  ■balancing  of  the  factors  so  as  to  secure  a  maxi- 
mum of  economy  in  the  final  result.  This  always  involves 
economic  losses  in  one  direction  that  are  more  than  offset  by 
economic  gains  in  another  airection.  Thus  in  designing  a 
bridge  consisting  of  a  serie.i  of  spans,  any  increase  in  the 
l?ngths  of  the  spans  increases  their  cost  per  foot  at  a  rate 


that  exceeds  the  increase  in  the  span  length.  But.  on  the 
other  hand,  increase  In  span  length  decreases  the  total  cost 
of  the  piers  by  decreasing  their  number.  The  bridge  de- 
signer therefore  "balances"  loss  against  gain,  until  he  se- 
cures a  bridge  of  least  cost,  and  this  he  ordinarily  secures 
when  the  total  cost  of  piers  and  abutments  equalt-  the  total 
cost  of  the  trusses.  If.  however,  bridge  designers  were  to 
reason  about  their  problems  us  most  men  reason  about  prob- 
lems In  political  economy,  we  should  witness  debates  about 
as  follows: 

Kiifflmcr  Smith — "I  lnBl«t  that  It  's  prefemble  to  Increase  the 
M'lmlxT  of  piers.  iHoause  when-  there  lire  many  plera  the  I0B8  of 
any  one  snan  as  a  result  ot  a  rlooil  %voulil  be  a  relatively  Kmall 
I11.S8.  SupiKiNe,  for  example,  that  Instead  of  the  n  s|>ans  that  I 
I>ropoHe,  ihtre  wero  only  the  3  spans  that  you  pn>i>os*',  an'l  sui>- 
|n»se  that  1  pier  were  to  ko  out  In  a  iUkhI.  These  two  spans 
woulj  fall,  and,  in  your  deslb'n.  two-thirds  of  your  suiii-rstructuro 
would  be  destroyed,  as  contrasted  with  a  loss  of  only  one-sixth 
•  •f  the  superflruclure  If  my  design  were  used.  Purlhermore,  when 
the  wheil-loads  become  much  Kreater  (as  they  surely  will), 
consider  the  loss  that  will  occur  when  your  lunB  and  more  ex- 
pi'Hslvo  spans  are  removed.  Contrast  that  with  the  possibility  of 
re|)laelnK  my  steel  truss  spans  with  arches  of  reinforced  concrete. 
Think  of  the  saving,  but  especially  think  of  the  greater  beauty  of 
the  ronente  arches  that  will  ultimately   replace   my   truss  Bixins:" 

EnKlneer  Jones — "Lit  me  cull  your  attention  to  an  oversiKht 
on  your  part.  Mr.  Smith.  Your  numerous  piers  are  several  fold 
more  costly  than  mlr.e.  Moreover,  they  block  the  river  and  In- 
cren.«e  its  velocity,  thus  IncreaslnB  the  scourlnK  elTect,  which,  you 
should  remember,  varies  as  the  cube  of  the  velocity,  thus  greatly 
endnnKerinK  your  piers.  Consider,  also,  the  unslfihtly  appearance 
of  your  tlock  of  piers  In  this  noble  stream.  My  design,  by  contrast, 
leaves  the  river  almost  unobstructed,  preserving  Its  pristine  beau- 
ty, and  even  enhancing  It  by  the  almost  majestic  reach  of  those 
three  (tmceful  spans!" 

By  mingling  economics  with  esthetic  arguments,  and  by 
wholly  ignoring  the  tact  that  a  minimum  annual  cost  for  the 
entire  bridge  is  the  true  aim  of  their  work  as  economists. 
Smith  and  Jones  might  thus  argue  to  eternity,  without  con- 
vincing one  another,  each  partly  right,  each  partly  wrong, 
and  neither  of  them  reaching  a  correct  solution  of  the  prob- 
lem in  hand.  Incongruous  as  such  arguments  appear  to  en- 
gineers when  applied  to  engineering  problems,  arguments 
that  are  just  as  ridiculous  are  daily  appearing  in  print  rela- 
tive to  political  economic  problems.  We  have  yet  to  ac- 
custom ourselves  to  applying  the  same  scientific  criterion 
to  problems  of  political  economics  as  to  problems  of  engineer- 
ing economics. 

Let  us  close  with  a  suggestion  as  to  preliminary  steps  to 
be  taken  in  solving  the  problem  of  what  is  the  most  eco- 
nomic proportion  of  farmers  In  a  nation. 

To  begin  with,  we  must  ascertain  approximately  the  av- 
erage per  capita  consumption  of  food.  Let  us  assume  that 
this  is  4  lb.  per  capita  per  diem.  Then  we  must  ascertain 
the  average  per  cent  of  food  wastage  between  the  farm  and 
the  consumer's  table.  FYom  this  we  can  deduce  the  total 
weight  of  food  that  must  be  produced  annually  on  the  farm, 
on  the  average.  But  we  must  allow  for  poor  crop  years,  and 
this  will  necessitate  a  planting  of  crops  In  excels  of  the 
average  consumption,  at  least  to  the  extent  that  food  storage 
falls  short  of  the  requiremsnts.  Assuming,  then,  that  an 
ascertained  acreage  is  thus  estimated  to  supply  th*^  total  food 
requirements,  It  follows  that  the  number  of  farmers  can  be 
calculated.  Any  number  in  excess  of  the  estimated  total 
thus  deduced  will  be  distributed  In  one  or  more  of  three 
ways:  (1)  To  act  as  a  factor  of  safety  in  the  event  of  un- 
foreseen conditions;  (2)  to  supply  foreign  demand  for  food; 
and  (3)  to  engage  in  non-productive  activities — pleasure,  etc. 

The  mere  statement  of  the  problems  In  this  manner  shows 
at  once  that  if  agricultural  machinery  increases  the  produc- 
tivity of  the  average  farmer,  there  must  be  either  a  de- 
crease in  the  number  of  farmers  per  100  of  population,  or 
an  increase  in  the  idleness  of  farmers  unless  there  Is  an  In- 
crease In  food  exports.  For  half  a  century  America  has  led 
the  world  In  the  development  and  production  of  agricultural 
machinery,  and  for  20  years  It  has  also  led  the  world  in  the 
scientific  study  of  agricultural  problems.  Of  necessity,  then, 
America  could  not  continue  to  maintain  as  large  a  percent^ 
age  of  its  workers  as  farmers,  unless  it  could  steadily  in- 
crease Its  exports  of  food.  The  latter  it  did  not  do,  because 
other  countries  were  learning  to  apply  both  our  farm  mar 
chines  and  our  agricultural  methods;  and  since  the  human 
stomach  has  a  limited  capacity,  the  output  of  farm  produce 
has  steadily  Increased  faster  than  the  demand  for  It.     Ad- 
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verlising  and  salesmanship  can  not  increase  the  total  con- 
sumption of  food — the  5  lb.  per  capita  per  diem.  It  can 
only  divert  the  demand  from  one  class  of  food  to  another 
— from  prunes  to  raisins,  from  oranges  to  apples,  from  pota- 
toes  to   post-toasties 

Of  all  the  things  that  mankind  uses,  there  is  no  large 
class  for  which  the  demand  is  so  inflexible  as  food.  How 
futile,  then,  is  all  the  argument  and  exhortation  that  we 
have  heard  in  "back  to  the  farm"  propaganda.  As  an  eco- 
nomic campaign  it  has  been  a  dire  failure,  because  it  did  not 
offer  a  truly  economic  solution  of  a  social  problem.  For 
exactly  the  same  reason  the  campaign  to  increase  American 
farm  output  after  the  close  of  the  World  War  was  destined 
to  collapse.  Why  increase  that  for  which  the  'aeniand  is 
limited  by  the  capacity  of  the  human  stomach  in  America 
and  by  the  contents  of  the  purse  in  Europe?  Certainly  un- 
less we  planned  to  extend  either  credit  or  charity  to  Europe, 
it  was  a  futile  procedure  to  urge  our  farmers  to  greater  pro- 
ductivity. Nevertheless  our  daily  press  has  teemed  with  just 
such  Urging. 

To  me  it  seems  clear  that  we  should  apply  to  problems 
of  political  economics  the  methods  that  engineers  so  success- 
fully apply  to  problems  of  engineering  economicF.  A  few 
facts  are  not  to  be  seized  here  and  there,  and  an  argument 
built  upon  them.  Generalizations  are  not  to  be  used  as 
premises  without  a  thorough  canvassing  of  the  data  upon 
which  they  rest.  WTiat  is  economically  good  for  each  individ- 
ual apart  from  his  fellows  is  not  to  be  assumed  to  be  eco- 
nomically good  for  a  nation.  Ethical  arguments  should  not 
be  mingled  with  economic  arguments,  any  more  than  esthetic 
arguments  should  be  mingled  with  either  or  both.  Let  each 
class  of  argument  (ethic^il.  esthetic  and  economic)  proceed 
according  to  its  own  principles  to  a  final  conclusion.  Then, 
let  one  or  the  other,  or  a  compromise  (clearly  seen  to  be 
a  compromise)  be  acted  upon.  If  this  is  done,  perhaps  it 
may  ultimately  be  seen  that  ethics  is,  after  all.  Identical  in 
its  results  with  social  economics. 


Relation   of  Zoning    to  Work   of 
City  Engineer 

The  latest  municipal  activity,  the  zoning  of  cities,  a  move- 
ment which  is  growing  rapidly  in  favor  throughout  the.  coun- 
try, has  been  advocated  chiefly  on  account  of  its  effect  in 
stabilizing  property  values  and  to  a  somewhat  less  extent  as 
a  health  measure.  Another  feature  of  this  movement  which 
is  of  particular  interest  to  municipal  engineers,  was  pointed 
out  by  Jlr.  Edward  S.  Rankin,  engineer  in  charge  of  Bureau 
of  Sewers  of  Newark,  N.  J.,  in  a  paper  presented  at  the  last 
annual  convention  of  the  American  Society  of  Municipal 
Improvements.     An  abstract  of  the  paper  follows: 

In  a  city  in  which  a  stringent  zoning  ordinance  is  in  force, 
the  element  of  chance  in  the  engineer's  work  is  largely  elim- 
inated and  decided  economies  effected  whether  it  be  in  the 
laying  out  of  streets,  or  in  their  paving,  sewering  or  water 
supply,  for  it  is  obvious  that  with  the  assurance  that  a  given 
section  of  the  city  will  be  occupied  by  a  certain  definite  class 
and  size  of  buildings,  the  engineer  can  much  more  intelli- 
gently design  the  public  works  necessary  to  properly  serve 
that  section. 

In  the  final  report  of  the  New  York  Commission  on  Build- 
ing Districts  and  Restrictions,  Jlr.  Nelson  P.  Lewis  has  this 
to  say  In  regard  to  the  opening  of  streets  in  undeveloped 
territory:  "One  of  the  serious  problems  confronting  my 
office  in  passing  upon  street  plans  has  been  the  need  of  pro- 
viding what  may  be  an  excessive  width  of  streets  w-here 
land  is  cheap,  for  fear  that  the  building  of  a  new  transpor- 
tation line,  putting  the  land  In  close  touch  with  the  business 
center,  will  result  in  an  intense  development  by  apartment 
houses,  so  that  we  have  been  obliged  to  guard  against  condi- 
tions which  formerly  prevailed  on  the  east  side  of  Manhat- 
tan and  to  insist  upon  a  minimum  street  width  which  is 
more  than  the  real  need  of  the  territory  if  reasonably  re- 
stricted. If  such  development  were  confined,  for  instance, 
to  two  or  fhree-story  houses  or  in  some  cases  to  detached 
houses,  we  would  not  have  been  obliged  to  impose  upon  the 
property  owners  the  cost  of  acquiring  and  then  Improving 
streets  of  greater  capacity  than  they  would  need  if  there 
were  some  sane,  reasonable  plan  for  preventing  over  In- 
tensive development." 

ri 


In  another  part  of  the  report  the  same  author  says:  "This 
city  has  suffered  tremendous  losses  by  the  inflexibility  of 
its  street  system,  which  instead  of  controlling  a  subdivision 
has  been  controlled  by  the  habit  of  creating  lots  100  ft. 
deep  lying  between  streets  200  ft.  apart  and  great  enter- 
prises finding  themselves  hemmed  in  by  rigid  street  sys- 
tems have  been  obliged  to  find  new  sites  on  the  Now  Jersey 
meadows." 

With  a  zoning  ordinance  in  effect  a  street  system  can  be 
laid  out  with  streets  of  such  width  and  such  distances  apart 
as  best  to  serve  the  use  to  which  the  land  will  be  put,  and 
with  the  assurance  that  such  use  will  be  permanent.  Parks 
and  playgrounds  can  also  be  located  where  they  will  perma- 
nently be  of  the  greatest  service  to  the  greatest  number. 

Perhaps  the  most  obvious  effect  which  zoning  will  have 
on  public  improvements  will  be  in  its  relation  to  the  paving 
problem. 

In  an  industrial  district  durability  and  strength  to  carry 
the  heaviest  traffic  will  be  the  first  consideration,  while 
smoothness  with  an  absence  of  noise  will  govern  the  selec- 
tion of  a  pavement  for  a  residence  district.  Of  course  these 
features  are  given  consideration  without  a  zoning  ordinance, 
but  there  is  no  assurance  that  the  character  of  the  district 
will  not  change  and  the  pavement  become  unsuitable.  The 
writer  has  in  mind  a  street  in  his  own  city  paved  a  few  years 
ago  with  telford.  The  street  was  well  built  up  at  the  time 
with  moderate  sized  one  and  two-family  detached  houses,  but 
adjoining  a  new  railroad  spur.  Almost  immediately  follow- 
ing the  "paving  of  the  street  factories  began  to  appear,  at- 
tracted by  the  railroad,  with  the  result  that  inside  of  a  year 
the  pavement  was  sadly  in  need  of  repair  and  soon  had  to 
be  replaced  with  more  durable  material.  Had  the  street 
been  restricted  by  a  zoning  ordinance  to  its  original  char- 
acter, the  pavement  would  have  served  every  purpose  for 
a  number  of  years  or  had  it  been  definitely  placed  in  an 
industrial  district  the  mistake  of  laying  a  telford  pave- 
ment would  never  have  been  made. 

The  effect  of  zoning  on  sewer  design,  with  the  substitu- 
tion of  known  factors  for  estimates  based  on  the  judgment 
'of  the  engineer,  is  very  marked. 

The  three  factors  governing  the  cost  of  sewers,  length, 
depth  and  size  are  all  affected  by  the  character  of  the  dis- 
trict to  be  sewered.  In  a  small  house,  in  the  residence  dis- 
trict, all  streets  must  have  sewers  and,  following  the  mod- 
em custom,  connections  laid  to  the  curb  for  each  lot  approxi- 
mately 25  ft.  in  width.  For  apartment  houses,  residences 
restricted  to  large  lots,  business  or  light  .manufacturing  dis- 
tricts, the  connections  may  be  placed  farther  apart,  while 
for  heavy  industries,  one  or  two  to  a  block  are  sufficient,  and 
in  some  blocks  even  main  sewers  may  be  unnecessary. 

One  and  two-family  houses  and  industrial  buildings,  usually 
have  cellais  not  to  exceed  1  to  5  ft.  in  depth  below  the  curb, 
hence  a  shallow  sewer  will  serve  every  purpose,  while  apart- 
ment houses  and  particularly  commercial  buildings,  require 
much   deeper  sewers. 

The  necessary  size  of  a  sanitary  sewer  omitting  the  fac- 
tor of  grade  being  governed  entirely  by  the  number  of 
people  serv-ed,  can  be  determined  very  accurately,  knowing 
the  permissible  height  of  buildings,  and  the  proportion  of 
building  to  lot  area  and  particularly  when,  as  is  the  case 
with  the  Newark  ordinance,  the  maximum  number  of  fami- 
lies allowed   per  acre  is  specified. 

In  estimating  the  required  size  for  combined  and  storm 
sewers  by  (he  so-called  national  method,  the  uncertain  but 
important  factor  of  impervious  area  becomes  a  known  quan- 
tity. As  is  well  known,  this  factor  may  vary  from  100  per 
cent  for  entirely  built  up  areas  down  to  30  per  cent  or  even 
loss  in  suburban  districts. 

Without  definite  restrictions  it  is  necessary  to  estimate 
the  possible  maximum  length,  depth  and  size  for  all  parts  of 
a  city  alike,  but  with  a  zoning  ordinance  in  effect  each  sec- 
tion can  be  treated  separately  and  sewers  built  to  properly 
sewer  such  section  alone.  Mr.  Homer  estimates  that  from 
TO  to  1.5  per  cent  of  the  cost  of  the  St.  I>ouis  sewers  could 
have  been  saved  had  a  definite  plan  for  the  development  of 
the  areas  been  adopted  when  the  system  was  designed. 

With  the  exception  of  the  factor  of  depth  similar  remarks 
would  apply  to  the  water  distribution  system. 

It  would  appear  therefore  that  the  municipal  engineer 
.^-hould  be  one  of  the  foremost  advocates  of  the  zoning  of  our 
cities 
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J     TT      '-f  '"  '^-  directly  ahead  and  at  the  same  time  at  least  7  ft  to 

Relation  of  the     1  ropOSeU     Unitorni  tUe  riKht  ot  the  axis  of  such  veUlcle  for  a  distance  of  at  least 

^r     1    •     1         I  ^         \f  iii-iJ/^Jrkol  -'^  fl     1'  •*'•?  vehicle  can  exceed  a  speed  of  li  miles  per  hour, 

V  eniCle    Law      to    i>lUIllCipai  then  it  shall  have  from  lamps  capable  of  fumlslung  llght  ot 

''P-.,,ff : .,     P  »ic5lllilf  ion<*  sufficient  cundlepower  to  render  any  substantial  object  clearly 

1  laillC     lVCS"*t»«-i'^'»»^  discernible  on  a  level  highway  at  least  200  ft.  directly  ahead 

iiy    H.  G.  sailiLKV.  and  at  the  s.-inie  time  at  least  T  ft.  to  the  right  of  tne  .ixis  of 

Secr»tiir>-.  Federal  Highway  Council.  such  vehicle  for  a  distance  of  at  least  100  ft.;   provic'ed  that 

lu  ur.i\viug  up  the  proposed  uniform  vehicle  law  a  thorough  no  front  lamp  capable  of  furnishlni;  more  than  4  candlepower 

itudy  was  made  as  to  just  how  far  this  law  should  go  in  reg-  litfht  shall  be  used  if  e(iuii>ped  with  a  reflector,  unless  so  de- 

ulaliny   and  cuntroUing   traflic  In  municipalities,  it   being  re-  signed,   equipped   or   mounted    that   no   portion   of   the   beam 

alizid   tli:it  in  the  large  centers  of  population  a  special  con-  cf  lifiht  when  projected   75   ft.  or  more  ahead  ot   the  tamps 

trol  of  tralUc  was  necessary  and  should  be  provided.     There-  shall  rise  above  a  plan  42  In.  higluM-  tlian  and  parallel  with  the 

lore  only  the  basic  provisions  that  should  govern  and  con-  level  surface  on  which  the  vehicle  stands;  and  provided,  fur- 

irol   tratnc  throughout   the   state   were   made   state-wide.     In  ther,  that  no  electric  bulb  or  other  lighting  device  of  a  greater 

arriving  at  these  factors  that  should  be  made  state-wide  the  capacity  than  32  candlepower  shall   bo  used,  no  matter  how 

mittee  carofully  considered  the  cOcct  they  would  have  on  tj,e  same  may  be  shaded,  covered  or  obscured. 

>aie  and  expeditious  handling  of  iratlic  in  all  uiunicipali-  ^       vi  HlCl-ES  Dl'SKiNKl.  I\>R  .wnviYlNG  NOT  MOIlE  TH.VN 

and  town?,  and  l!  '   that  would  come  frott  such  a  '  '         '  "sEVKN'   iwssENGElis. 

■ral  regulation.  ,„.','^U^'nT"rorl5eUt     Opon   .-oun-        Suburban  '•;>.«" 

A>  have  seen  in  the  earlier  days  of  motor  legislation  every  of  vhkle  and  load,      try  hlKhway.        ,f' ''•'■"„  ^^„,,u.., 

:ict.   town,   nuiniclpality,   and   county   speciiled   a   certain  «.000  lb 1»  "    ",,,,,-  "v",Tn  vkvyI^ktZ 

d,  load,  kind  of  tire,  lights,  signals,  etc..  that  should  be  (Bi  OTHER  VEmci.ES.  .KW^.i^^^D  ^MTH  PNfc-l  MATIc 

1.     Each  unit  of   government  having  a  different  require-  ,;  nno  lb  T.  miles  20  miles  15  miles 

meut  th.T.bv   mnniiig  a  hodgepodge  conglomeration  of  laws  Kum  W;^ .'.'.'. '.'.'.'.'.'.'.'.'. '.'.'.'.       p  •"jl'^s  ?•!!  miles  iSmlles 

and   ordinaiuf^.    iiKiking   it   impossible  "for   any    individual    to  J,r||f;;;  }J; K  miles  iio  mlle.s  15  miles 

operate  a  vehicle  without  violating  many  of  their  provisions.  20000  n>;:   : :' ; :::::::::       2:,  miles  ^IV"!!"^  is  miles 

Under  such  conditions  abuses  crept  in.     Slow  rates  of  speed  ;^  JJ*^  jj; ;;--;:;'     ?5miies  20  miles  ismiiei 

would  bo  established,  and  everyone  who  passes  through  the  "  ■  (C)  VEHICLES  EQUIPPED  WITH  SOUD  TIRES. 

village  exceeding  this  speed  would  be  arrested,  a  heavy  cost  40001b         2.=;  miles  20  miles  J5 '"'l*"" 

placed  against  the  operator,  and  a  small  fine.     The  cost  was        ..ooo  11, 20  miles  18  miles  1-  m.ies 

divided  between  the  officer  making  the  arrest,  and  the  magis-  {,-„„„],;  :;:;:::."       16  miles  15  miles  l;»"i|«8 

trate  and  was  a  veo'  profitable  business,  whereas  the  amount  20.000  11, is  mijes  15  m.ies  1^  m.ies 

going  to   the  town   or  village   was  exceedingly   small.     This  ^s.ooo  ibi:  i;.'!;;;;!!'..";;       15  miles  15  miles  12  miles 

abuse   alone   made   it    imperative   to  have    a    uniform   speed  '^.^  vehicle  of  four  wheels  or  less,  whose  gross  weight,  in- 

throughout  the  state.    Therefore  to  properly  govern  the  trans-  ^^^^.       j^^j   jg  ^jjre  than  28.000  lb.;  having  a  greater  weight 

portation  on  the  highways  and  bring  it  under  reasouaole  con-  ^^^^^  ^„  ^  .^^  -^^    ^^  ^^^  ^^^^    ^^^^  ^^  vehicle  having  a  load  of 

trol  it  was  necessary   to  establish  a  few   lundamentai  prin-  ^^^^  -^|^  ^^    ^^^  ^^^^  ^^^^^  ^^  ^.^^^  ^^^^^  ^^^.  ^vheel  concen- 

ciples   that   should   not   be   interfered   with   by    city   or   town  ^^^^^^  ^         ^^^  surface  of  the  highway  shall  be  operated  on 

ordinance,  and  that  these  principles  should  be  recognized  by  .^^  hi^h^avs  of  this  slate,  except  by  special  permit  granted, 
all  municipalities,  and  co  ordinated  with  such  additional  reg-  ^.^  vehicle  shall  be  operated  on  the  highways  whose  length 

ulations  as  may   be  necessary.  ^^  more  than  30  ft.  and  no  combination  of  vehicles  coupled 

In  drawing  the  proposed  uniform  law  it  was  specified  that  ^^g^jjjgj.  g^^n  he  so  operated  whose  total  length,  including 

no  other  license  fee   other  than   the   one   paid   to  the   state  ^^^^    ^^^^^  ^^  greater  than  85  ft.,  except  by  special  permit, 
should  be  levied  against  any  vehicle  with  the  exception  of  ^,^  vehicle  shall  be  operated  on  the  highways  whose  width, 

the  property  tax  placed  on  all  properly.     The  minimum  rate  jj,'iujjj„„  ,03^    is  greater  than  9G  in.,  except  tracUon  engines 

of  speed   was  specified  for  open  country,  suburban   sections.  ^^^^^^^  ^^..^^^  ^j^^,,  ^^^  ^^^^^^  j,^g  i„ 

and  closely  built  up  sections  of  cities  and  towns,  givmg  the  ^.^  vehicle  shall  be  operated  on  the  highways  whose  height 

municipality  the  right  to  increase  the  speed  if  it  deoraed  ad-  jg  "greater  than  12  ft.  6  in. 

visable,  but  under  no  condition  should  it  be  diminished.  ^^^  provisions  of  license  fee,  gro.-'s  weight,  weight  per  inch 

A  study  of  the  ordinances  of  the  larger  centers  of  popula-  ^vjfUh  of  tire,  the  maximum  speed,  length  of  vehicle,  width  of 

tion  was  made  and  it  was  found  that  on  certain  boule  ards  a  vehicle  and  height  of  vehicle,  kind  of  lights,  signal  devices, 

higher  rate  of  sped  was  allowed  than  proposed.    It  was  there-  tj,es,  and  certain  simple  fundamental  rules  of  the  road  are 

fore  considered  advisable  to  allow  cities  or  towns  to  estab-  „,;„)p  state-wide,  but  the  rules  of  ilie  road  do  not  interfere 

lish  a  rate  of  speed  in  excess  of  that  considered  safe  on  nar-  .^^.^^  jjjg  jraflic  plans  of  any  city  wUere  trafl[ic  regulations  are 

rower  streets  under  heavy  traffic.    The  provisions  proposed  provided.     It   was.   however,   deemed   prudent  and   advisable 

to  be  state-wide  are  as  follows:     License  fee,  signal  devices,  j^    make  a    few    traffic   provisions  state-wide  so  that  chauf- 

brakes,  load  plates,  kights,  speed,  weight,  length,  width  and  j^^^g  ^^^  operators  of  vehicles  would  know  the  general  rules 

height.     (Length  is  not  supposed  to  cover  motor-driven  street  ^^  ^^^  ^^^^  ^^j  ^-ould  operate  their  vehicles  in  accordance 

cars.)  therewith. 

The  license  fees  are  based  on  the  horsepower  plus  a  charge  ^  motor  vehicle  has  flexibility  and  is  capable  of  carrying 

for  100  lb.  per  gross  of  vehicles  and  load;  pneumatic  tires  on  joajg  over  large  areas.     It  is  not  confined  to  towns  or  mu- 

the  basis  of  .50  per  cent  lower  than  thai  of  steel.  nicipalities,  and  it  was  necessary  to  make  a  few  fundamental 

T^very  motor  vehicle  shall  be  required  to  be  equipped  with  pi«inciples  of  this  law  state-wide,  so  that  a  driver  of  a  motor 
signalling  device  or  suitable  horn  for  producing  an  abrupt      vehicle   would   know   exactly   what   to  do   and   what   was  re- 

vound  as  a  signal  or  warning  of  danger.  quired  of  him  in  operating  his  car  over  the  highways.     The 

Suitable  brakes  shall  be  required— two  sets  operdiing  inde-  ^^-^^  object  of  drawing  this  law  was  not  to  restrict  but  to 
'    ndently.    All  vehicles  shall  be  equipped  with  a  load  plate,      expedite   the   handling   of   traffic   and    for   the    protection    of 
ing  the  actual  weight  of  vehicle,  with  equipment  and  the      property  and  lives  of  the  people.    When  a  driver  has  become 
ight  ot  the  seating  or  loading  capacity  ot  such  vehicle  as       (^miliar  with  this  law  he  will  be  able  to  operate  his  vehicle 
•  cified  by  the  manufacturer.  in  any  town  or  city  without  violating  any  ot  its  provisions, 

Ughts  on  all  vehicles  shall  be  such  as  to  give  sufficient  and  it  will  in  time  become  so  well  known  that  in  the  move- 
power  to  enable  the  operator  to  proceed  with  safety  to  him-  ment  of  traffic  everj-  driver  will  fall  into  his  proper  place, 
self  and  the  other  users  of  the  highway.  Ever>-  motor  vehicle  which  will  expedite  the  movement  of  vehicles  to  a  very  great 
shall  have  mounted  on  the  right  and  left  side  of  the  front  a      extent. 

pair  ot  lamps,  and  it  said  vehicle  is  so  mechanically  construct-  j^  must  be  clearly  understood  that  this  law  is  not  to  su- 

ed, governed  or  controlled  that  it  cannot  exceed  a  speed  of  persede  or  in  any  way  curtail  the  handling  of  traffic  by  traffic 
15  miles  per  hour  it  shall  have  front  lamps  capable  of  fur-  officers  in  large  cities.  That  is  a  problem  of  the  greatest  im- 
nlshing  light  ot  sufficient  candlepower  to  render  any  sub-  portance  and  means  much  to  the  economical  welfare  and  prog- 
stantial  object  clearly  discernible  on  a  level  highway  at  least      ^ggg  ^f  gnch  a  municipality,  but  it  is  ver>'  essential  that  all 

.     .,  ^  ,  .,  the  people  of  a  state  should  know  the  speed  allowed  through- 

•Kroin  a  paper  presented  Oct.   14  at  the  26th  annual  convention        '■"^  '       '  .„        »  ii„>,,„     ,v,„   „icrr.,I    Hovienc    the   re- 

of  the  American  Society  for  Municipal  Improvements.  out  the  state,  character  of  lights,  the  signal  devices,  the  re- 
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quirements  as  to  loads,  tires,  length,  width  and  height  of  ve- 
nicles  so  that  a  man  traveling  from  cue  town  to  another  would 
not  violate  the  common  laws  that  should  be  known  bv  everv 
dnver.  This  law  applies  to  horse-drawn  just  as  it  does  to 
motor-driven  vehicles,  and  its  enforcement  should  be  in  the 
hands  of  the  police  of  the  state  outside  of  the  muuicipalities 
and  cities,  but  within  the  corporated  areas  should  be  admin- 
istered by  the  police  of  the  city. 

In  drawing  the  proposed  uniform  vehicle  law  the  com- 
mittee kept  in  mind  the  necessity  of  making  it  as  simple  as  pos- 
sible, due  to  having  it  adopted  by  the  legislatures  of  the  dif- 
ferent states,  and  it  was  only  drawn  to  meet  an  emergency 
lor  a  uniform  vehicle  law  throughout  the  entire  countrv 

Just  a  word  as  to  the  amount  of  money  that  can  be  saved 

wLr^^r^  ''^"J^.V°"'  ''"''  "''""""^  °f  ^"-^ffic  on  the  high. 
^a>s  that  are  daily  becoming  mors  and  more  congested.  On 
a  highway  having  3,000  vehicles  per  day.  and  we  have  many 
ha.ing  many  times  this  number,  if  trafTic  officers  are  placed 
at  cross  traffic  points,  say,  four  points  within  a  mile,  and  at 
each  one  of  these  points  one-quarter  of  a  minute  could  be 
saved,  making  one  minute  saved  at  all  four  points  per  mile 
r*"  *,!f.^-  "^"'^  multiplied  by  3.000  teams  would  make  per 
day  3  000  minutes  or  50  hours  saved  per  day.  At  $3  per  hour 
would  mean  $150  per  mile  per  day  plus  the  saving  in  time 
of  the  occupants,  and,  say,  each  vehicle  carried  two  persons 
other  than  the  driver,  and  their  time  is  worth  a  dollar  an 
hour,  would  $100  be  saved  in  time,  making  a  total  saving  of 
$-»0  per  day  per  mile  due  to  proper  regulation.  And  this 
multiplied  by  300  days  would  give  $7.^  per  mile  per  ver.r  saved 

If-^n^  ^"""^  °'  ^^'^  *""'^  "'"'^^''^  ^•''^ff'  ^•o"''l  "ot  exceed 
llo.OOO  per  year.  $60,000  per  mile  per  year  saved  by  proper 
regulations  and  traffic  control.  This  multiplied  bv  the  manv 
important  highways  we  have  will  give  an  enormous  saving 
■Ue  are  informed  that  in  the  city  of  Chicago  alone  traffic  is 

°^  ''.'^^'■'""  '"'°"'  ^^'^-  P^""  '^^^t  °f  tlie  time  and  standing 
about  6K-V.  per  cent.  If  by  expert  handling  a  small  percentage 
could  be  added  to  its  moving  many  millions  of  dollars  would 
be  saved  to  the  people  of  Chicago.  I  am  just  bringing  this 
to  your  attention  to  try  and  impress  onyour  mind  the  great 
saving  that  i.s  involved  in  the  proper  traffic  handling  rather 
than  looking  at  it  from  the  restricted  viewpoint  of  regula- 
tion and  control.  <=6"'a 

Exp.nditures  in  1919  on  Rural   Ro^ds  and  Bridges.-  During 

l4UO.f)00.000  on  their  rural  roads  and  bridges  the  Mn-o^j,,  of 
Public  Roads  of  the  United  States  DeparSni  o  Apiculture 
recent  y  announced.  This  total  is  made  up  of  the  actuaTcash 
expenditures  for  such  items  as  labor,  maLials,  suporvision 
and  adn.inistrafon,  nmounting  to  $389,455,931,  and  con Zt 
labor  and  statute  labor,  the  valu3  of  which,  not  definUeK- 
known,  is  estimated  at  about  $132,000,000.  So  far  as  possible 
a  1  expenditures  on  city  streets  within  incorporated  to^vns  and 
cities  and  all  items  of  sinking-fund  payments  or    he  ;edemp 

iTlTV"';?' '  ''"•'™""*^  °"  '•°='''  «""  "^""^e  bonds  ho^eb^en 
excluded.  The  road  and  bridge  expenditures  for  1919  show 
an  increase  of  approximately  33%  per  cent  over  those  of  1918 
and  ,0  per  cent  over  those  of  19M.  More  striking,  however 
.s  the  increase  ,n  the  proportion  of  the  total  funds  supervised 
by  the  several  State  highway  departments.  In  191S  the  ex- 
pendUuros  by  or  under  the  super^'ision  of  the  State  highwav 
departments  amounted  to  $117.2S.x268.  while  the  local  road 
funds,  over  which  they  exercised  no  control  whatver  amount- 
ed o  $lfi8,812.925.  In  1919.  however,  the  State  highwav  de- 
partments supervised  the  expenditure  of  $200  29"  694  as 
against  the  total  of  $189,163,237.  '•-■'-.^^'i    as 


California  to  Go  Ahead  with  Its  Highway  Construction,- 
The  adoption  of  the  highway  bond  measure  at  the  Nov  2 
election  will  make  it  possible  for  the  California  Highwav 
Coinn^ission  to  resume  the  extensive  road  building  program 
that  had  to  be  badly  curtailed  months  ago  because  of  lack 
of  funds.  By  providing  for  a  flexible  interest  rate  to  meet 
changing  conditions  in  the  bond  market,  the  adoption  of  the 
amendment  places  the  commission  in  a  position  to  raise 
money  as  needed  to  meet  the  expense  of  work  authorized 
under  the  $40,000,000  bond  issue  of  .lulv.  1919.  The  act  itself 
provides  the  Finance  Board  shall  consist  of  the  Governor 
Controller,  Treasurer,  chairman  of  the  State  Board  of  Con- 
trol and  the  chairman  of  the  Highway  Commission.  These 
members  are  to  serve  without  compensation  or  expense  their 
function  chiefly  being  to  pass  upon  the  interest  ratp  at  which 
a  specified  block  of  bond?  Is  to  be  offered  for  sale 


Surfacing  Old  Asphalt  Block  Pave- 
ment With  Sheet  Asphalt 

By  F.  H.  GILPIN, 
Engineer.  Eastern  Division.  Asphalt  Sales  Department 
The  Texas  Co. 

Because  of  the  settlement  of  the  old  asphalt  block  pave 
ment  on  Broadway.  New  York  City,  between  155th  and  169th 
Sts.,  d  sheet  asphalt  wearing  surface  has  been  laid  this  year 
over  the  old  street.  The  asphalt  block  was  laid  in  1907  by 
the  Harlem  Co.  on  a  concrete  base,  which  was  in  turn  sup- 
ported by  the  roof  of  the  old  subw^ay  with  au  interlayer  of 
stone  and  earth  between.  The  original  price  w^as  $1.31  per 
square  yard  for  the  wearing  surface  and  $4.40  per  cubic 
yard  for  the  concrete  base.  Up  to  Jan.  1,  1919.  the  reported 
repairs  were  equivalent  to  about  20  per  cent  of  the  entire 
area  of  asphalt  block. 

It  was  decided  to  surface  the  old  asphalt  block  with  a  sheet 
asphalt  wearing  surface  in  order  to  bring  the  street  to  the 
proper  grade  and  renew  the  old  surface.  This  work  was  done 
by  the  forces  of  the  Borough  of  Manhattan  with  Joseph  Brady 
as  foreman  in  charge. 

The  steps  in  construction  may  be  summarized  under  the 
following  headings: 

(1)  Burning  off  of  asphalt  block  wearing  surface  to  a 
depth  of  14  in.  at  the  maximum. 

(2)  Scarifying  asphalt  block  with  specially  designed  rakes 
after  the  surface  had  been  burned. 

(3)  Cleaning  the  surface  after  it  had  been  scarified. 

(4)  Laying  of  sheet  asphalt  wearing  surface  in  usual  man- 
ner. 

Owing  to  the  extreme  hardness  of  the  asphalt  blocks  they 
were  burned  to  a  depth  of  not  over  %  in.  at  the  mcximum. 
A  Lutz  heater  with  a  5  by  10-ft.  burning  hood  was  used  to 
burn  off  the  asphalt  block.  This  work  required  the  folIow=ng 
crew: 

1  man  to  operate  the  heater. 

2  m-^n  with  specially  designed  tools  to  rake  and  scrape  the  burned 

surface. 
2  shovplers. 
1  broome--  with  a  whetlbairow  to  clean  the  surf.ice. 

An  average  of  200  to  250  gal.  of  kerosene  per  day  were  used 
by  the  heater  which  covered  about  600  to  700  sq.  yd  per  8- 
hour  day. 

After  the  asphalt  block  had  been  burned  to  a  depth  of  not 
over  1^  in.,  the  surface  was  scarified  by  the  use  of  a  special 
type  of  rake.  This  rake  is  made  of  a  heavy  piece  of  sheet 
iron  which  is  square  at  one  end  and  pointed  at  the  other. 
The  square  end  is  serrated  or  notched  across  its  entire  sur- 
face of  12  in.,  having  teeth  about  1%  in.  deep.  These  teeth 
held  down  by  the  weight  of  the  tool  itself  dig  up  the  burned 
section  of  the  blocks. 

After  the  entire  surface  had  been  burned,  then  scarified 
•vilh  these  special  rakes,  and  cleaned,  it  was  coated  with  hot 
asphalt  iipplied  in  circular  streaks  by  a  whisk  broom  This 
was  done  in  order  to  insure  a  firm  bond  between  the  old  as- 
jhalt  block  and  sheet  asphalt  wearing  surface. 

The  sheet  asphalt  top  was  spread  in  the  usual  manner  to 
the  proper  grade,  regardless  of  the  thickness  required.  The 
mix  was  the  same  as  is  usually  used  in  New  York  City  for 
heavy  traffic  streets  and  was  supplied  by  the  municipal  plant. 
The  following  gang  was  required  to  spread  and  roll  the  top: 

1  «hnvelers  (one  of  whom  laid  the  paint  coat). 
.T  raker's. 

2  sn-onthers. 
2  tampers. 

1  S-ton  rol-er  and  .-ol'erman. 

1  13-ton  roller  and   rollerman. 

1  rollerboy  (who  also  tends  flres  and  does  odd  jobs). 

The  illustrations  on  the  following  page  showing  the  va- 
rious stages  of  construction  are  illustrative  of  the  manner  in 
which  the  work  was  accomplished. 


Highway  Transportation  Show. — A  highway  transportation 
show  will  be  held  at  the  12th  Regiment  Armory.  Columbus 
avenue  and  62nd  St.,  New  York  City,  from  Jan.  3  to  8th  in- 
clusive. It  will  be  under  the  auspices  of  the  Motor  Truck  As- 
sociation of  America,  Incorporated.  144  West  6yth  St..  New 
York  City.  The  purposes  of  the  show  are:  To  further  dem- 
onstrate both  through  discussion  and  display  the  necessity  for 
a  national  highway  system  to  support  the  general  and  eco- 
nomic use  of  the  motor  truck;  to  further  educate  the  general 
public  in  the  economic  advantages,  in  the  employment  of  the 
motor  truck  as  a  means  of  transport;  to  educate  and  sell  pros- 
pective motor  truck  users. 
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stages  of  Construction   In   Surfacing   Old   Awhalt   Block   Pavement    at   New  York   City   With   Sheet  Asphalt. 
Views  from  right  to  loft  show:    West  side  of  Broadway,  showlnq  -llsplacemcnt  of  nsphalt  block  on  down  grade.     Lutz  heater  with 


Smng    scraplnp    and    cleaning.     Special    rakers    scarifylns    burning     surrace    of    blocks.     Strip   of    unbumed    block    between    two    burned 

Motor  trailer  dcUvoi-inp  top  mixture.     Spreading  new  weannf  surface.     Smooth- 
scariflod   block    in   middle    foreground  and   new   wearing  surface  In 


sections.     Clean  surface  showing  streaks  of  paint  coat. 

lug  with  hot  iron.     View  of  work  showing  old  block  in   foreground; 

background.    New  wearing  surface  on  east  side  of  Broadway,  north  of  157th  street. 
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Proportioning  Concrete  Aggre- 
gates When  Unscreened  or  Pit 
Run  Gravel  Is  Used 

By  L.  A.  DOAN, 
i.'.vMuiu    Engineer.    Indiana    Hiflnvay    Coniinission. 

Specifications,  particularly  those  for  road  and  bridge  work, 
usually  prescribe  concrete  of  arbitrarily  selected  proportions, 
such  as  1:2:4.  1:2^:5  or  1:3:C.  dependine;  upon  the  nature 
of  the  work.  Aggregates  must  be  graded  between  certain 
limits,  sand  or  fine  aggregate  usually  being  defined  as  that 
passing  a  Vi-in.  screen,  and  coarse  aggregate  all  that  is  re- 
tained thereon.  In  addition,  a  definite  amount  of  cement  per 
cubic  yard  is  prescribed,  based  upon  an  assumed  percentage 
of  voids. 

Unscreened  or  pit  run  gravel  is  usually  permitted  for  cer- 
tain classes  ef  work,  provided  the  ratio  of  fine  aggregate 
to  coarse,  as  defined  above,  is  at  least  as  great  as  that  for 
the  standard  mix,  and  provided  further  that  enough  cement 
be  used  to  procure  the  necessary  ratio  of  cement  to  fine  ag- 
gregate. It  is  often  pemiissable,  where  the  percentage  of 
fine  aggregate  is  excessive,  to  add  screened  gravel  or  stone, 
to  make  the  resultant  mix  approximate  the  standard  require- 
ments. 

Calculating  the  amount  of  cement  required,  or  stone  to  be 
added,  as  the  case  may  be,  often  proves  to  be  a  tedious  task, 
and  various  conclusions  are  apt  to  be  obtained. 

The  pccompanying  cun-es  have  been  devised  to  mechan- 
ically solve  such  problems. 

It  is  necessarj-  to  first  make  an  analysis  of  the  material 
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Fig.  1 — Minlmunn  Number  of  Bags  of  Cement  to  Be  Used  Per  Cubic 

Yard   of   Unscreened  or  Pit   Run   Gravel  for  Various 

Ciasses    of    Concrete. 

to  be  used.     Determine  the  percentage  passing  and  the  per- 
centage retained  on  a  Vt-in.  screen. 

Whore  It  is  desired  to  u.se  the  pit  run  gravel  without  al- 
teration, the  number  of  bags  of  cement  per  cubic  >ard  of 
concrete  may  be  determined  from  the  curves  In  Fig.  1.  The 
diagram  Is  self-explanatory.  Computations  are  based  upon  a 
cement  bag  of  0.3.^  cu.  ft.  The  curves  are  applicable  only  in 
ca.sci  where  the  ratio  of  fine  aggregate  to  coarse  is  at  least 
a?  great  as  that  required  for  the  standard  mix  In  question. 
Since  the  cement-sand  ratio  is  the  governing  factor,  the  per- 


tentage  of  coarse  aggregate  does  not  enter  into  tiie  compu- 
tation. 

Should  it  be  desired  to  add  screened  gravel  or  stone,  the 
amount  of  such  which  may  be  added  to  the  unscreened  ma- 
terial, per  bag  batch  of  concrete,  may  be  determined  from 
Fig.  2.  It  is  first  necessary  to  determine  the  amount  of  un- 
screened material  to  be  used,  from  Fig.  1. 

To  demonstrate,  assume  that  our  analysis  of  the  unscreened 
gravel  shows  65  per  cent  (by  weight)  passing  a  Vi-in.  screen, 
and  35  per  cent  retained  thereon.  A  1:3:6  mix  is  desired. 
From  Fig.  1,  we  find  that  G.15  bags  of  cement  are  required 
per  cubic  yard  of  unscreened  gravel,  or  0.16  cu.  yd.  of  such 
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Fig.   2 — Cubic   Yards   of   Screened    Gravel    or    Stone   Which    May    Be 

Added    Per    Bag.     Batch    of    Unscreened    or    Pit    Run    Gravel 

to   Approximate  a   Standard    Mix. 

gravel  are  required  per  bag-batch  of  concrefe.  The  ratio  of 
coarse  aggregate  to  fine  is  0.54.  From  Fig.  No.  2,  we  find 
that  0.15  cu.  yd.  of  screened  gravel  or  stone  may  be  added 
to  secure  an  equivalent  of  a  1:3:6  mix.  We  now  have  one 
bag  of  cement  to  0.16  cu.  yd.  unscreened  material  to  0.15  cu. 
yd.  stone,  and  since  the  unscreened  material  is  65  per  cent 
sand  and  35  per  cent  stone,  we  have,  reducing  to  bags  as  a 
unit,  very  nearly  one  bag  cement,  to  3  bags  sand,  to  6  bags 
stone. 

The  equations  of  the  curves  are  simply  derived,  and  prove 
their  authenticity. 

Figure  1; 

l>et  X  =  cu.  ytl.  fine  aseregate  in  1  cu.  yd.  of  unscreened  gravel. 
Y  —  required   volume  of  cement,    in   bags. 
A  =  required  ratio  of  cement  to  fine  aggregate. 
C  =  .035  =  constant  to  reduce  bags  to  cu.  yd. 
CY 


A  = 


X 
AX 


Figure  2: 

L,et  A  =  bags  fine  aggregate  required  per  bag  batch  for  stand- 
ard mix  (i.  e..  required  ratio  of  sand  to  cement). 
B  r=  bags    coarse    aggregate    required    per    bag    batch    for 
standard   mix   (i.  e.,   required   ratio  of   stone  to  ce- 
ment). 
C  =:  .035  =  constant  to  reduce  bags  to  cu.  yd. 
X  =  ratio    of   coarse    aggregate    to   fine    aggregate    in    un- 
screened material. 
T  =  cu.   yd.   of  screened  gravel  or  stone  to  be  added  per 
bag-batch. 
Then  bags  of  stone  In  the  unscreened  material,  per  bag-batch, 
will   be   AX. 

Y 
Then  AX  -f  —  =  B 
C 
or  Y  =  C  (3-AX) 

Should  it  be  desired  to  use  an  imscreened  material  in  which 
the  ratio  of  fine  aggregate  to  coarse  is  less  than  that  re- 
quired for  the  standard  mix.  a  similar  pair  of  diagrams  may 
be  prepared  by  substituting  fine  aggregate  for  coarse  and 
vice  versa,  in  the  above  assumptions.  In  such  cases,  addi- 
tional sand  will  be  required  when  the  ratio  of  cement  to  stone 
is  made  standard. 

It  is  true  that  the  amount  of  cement  per  cubic  yard  of  con- 
crete as  poured,  will  be  governed  somewhat  by  such  factors 
as  the  amount  of  moisture  in  the  aggregate.  The  diagrams 
here  discussed  aim  simply  to  give  a  concrete  to  comply  with 
the  specifications  as  written. 
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Recent  Experiences  with  Wood 
Block  Pavements* 

By   HKKMA.N    VON   bCHUKNK. 

1    Von   Schrenk   &   Kair.merer.   Consulting   Timbtr  Engineers. 

St.  Louis.  Mo. 

During  the  past  two  years  numerous  failures  of  one  kind 
and  another  have  been  experienced  with  wood  blork  pave- 
ments. Following  periods  of  heavy  rainfall  during  the  sum- 
mer of  1919  and  at  various  times  during  1920,  wood  blocks 
buckled  and  heawod  and  in  some  instances  on  long  stretches 
of  city  streets  the  blocks  floated  away  entirely.  There  also 
fcas  been  an  increase  in  the  number  of  cases  of  failure  by 
decay  of  supposedly  well  treated  blocks.    Cases  of  excessive 

•  ding  have  also  been  reported,  but  less  fretjuently  than  in 

:  nier  years. 

In  addition   to  the  foregoing  a  case  has  been   reported  of 

>>i<>('ks  shrinking  excessively  to  such  an  extent  that  the  blocks 

.ime  loose  in  the  streets.    In  view  of  these  ditliculties,  par- 

larly  when  taken  in  connection  with  the  dilliculiy  of  ob- 

•lin?  both  proper  timber  and  creo.sote  oil  for  its  treatment, 
..  .s  possibly  not  surprising  that  wood  block  paving  has 
dropped  somewhat  in  the  estimation  of  some  engineers. 

These  failures,  so  far  as  the  writer  has  been  able  to  ex- 
amine them,  have  been  due.  not  so  much  to  any  inherent  de- 
fect of  creosoted  wood  blocks  as  such,  but  almost  wholly  to 
conditions  entirely  within  the  control  of  the  engineer.  Many 
valuable  lessons  have  been  learned  as  a  result  of  t.hi^se  fail- 
ures and  in  the  following  it  will  be  the  endeavor  of  thf:  writer 
to  give  a  brief  analysis  of  the  underlying  causes  with  some 
suggestions  as  to  how  these  may  be  prevented. 

Any  consideration  of  wood  block  paving  may  be  grouped 
under  these  five  headings: 

1.  Kind  of  timber  to  be  used. 

2.  Coisdifion  of  timber. 

I        3.     Preservative  to  be  used. 
f       4.    Treatment. 
'       5.    Laying. 

In  1916  the  Committee  on  Specifications  of  the  American 
Society  for  Municipal  Improvements  adopted  specifications 
for  the  timber,  condition  of  the  timber,  the  oil  to  be  used 
in  treatjnent.  and  the  treatment  of  wood  block  paving  (see 
Proceedines.  191t;.  pages  .".S8  to  608)  These  specifications  are 
In  effect  today  with  the  exception  of  certain  slight  changes 
in  the  specification  for  preservative  presented  and  adopted  in 
1918  (see  Proceedings  1918.  page  371).  At  the  1910  conven- 
tion, the  chairman  of  the  Committee  on  Standard  Specifica- 
tions for  Wood  Block  Pavements  made  the  statement  that 
those  specifications  appeared  to  be  satisfactory  and  would 
insure  a  good,  substantial,  lasting  block. 

Timber  and  Preservatives. — Where  the  present  .=ipeclflca- 
tions  of  the  American  Society  for  Municipal  Improvements 
have  been  followed  as  to  the  kind  and  quality  of  timber,  a 
reasonably  dense,  satlsfactorj'  block  has  been  obtained  and 
few,  if  any.  failures  have  been  reported  because  of  the  char- 
acter of  the  wood  used.  In  view  of  the  failure  of  the  sap 
wood  of  treated  blocks,  the  writer  has  had  numerous  inquiries 
as  to  whether  sap  wood  after  all  was  not  to  be  treated  as  a 
serious  defect  in  a  paving  block.  Sap  wood  as  such.  If  sound, 
s  ail  the  strength  qualities  of  heart  wood.  A  study  of  the 
.ative  strength  of  sap  and  heart  in  Douglas  fir  shows  that 
practically  ihe  weakest  wood  in  the  tree  is  in  the  center  of 
the  heart.  The  difficulty  with  sap  wood  is  in  the  nature  of 
the  treatment  rather  than  because  it  is  sap  wood. 

Preservatives  used  during  the  last  few  years,  while  they 
have  not  alv.ays  been  in  accordance  with  the  specifications  of 
the  American  Society  of  Municipal  Improvements,  have  been 
more  or  less  satisfactory  and  there  has  been  very  little  com- 
plaint. The  statement  made  by  the  writer  before  this  or- 
ganization in  1913  that  the  preservative  Is  not  the  most  vital 
part  in  a  successful  wood  block  paving  holds  today  as  well 
as  it  did  then.  Where  a  good  coal  tar  product  is  used  with  a 
fairly  high  precentage  of  high  boiling  compound;:,  failures 
will  be  few-  and  far  between;  In  fact,  the  writer  has  yet  to  see 
any  failures  of  blocks  due  to  the  oil  used  where  such  oil 
was  a  pure  coal  tar  compound. 
Treatment  and  Condition  of  Timber. — The  treating  specifl- 


•Paper  prpsentod  at  the  recent  annual  convention  of  the  Ameri- 
can Society  for  Municipal  Improvements. 


cations  as  at  present  prescribed  have  proven  satisfactory  In 
every  way  and  there  seems  to  be  no  reason  to  ascribe  any  of 
the  recent  failures  to  treatment. 

The  present  specilUation  provides  that  "the  timber  may 
be  either  air-seasoned  or  green,  but  should  pref.'-rably  be 
treated  within  three  months  from  tin-  time  it  is  saAed."  Re- 
cent experiences  Indicate  ihn;  it  may  possibly  be  desirable 
to  modify  this  clause  to  put  a  greater  emphasis  upon  the 
necessity  for  having  timber  as  thoroughly  alr-seiironed  as 
possible— in  other  words,  with  a  iiiinlmuin  moisture  content. 

Keferenco  has  been  made  to  failures  due  to  decay.  In  1915 
the  writ'T  discussed  In  considerable  detail  failures  whkh  ha<l 
taken  place  In  various  cities  duo  to  the  decay  of  the  sap  wood 
of  treated  blocks  and  showed  that  this  decay  was  due  almost 
entirely  to  failure  to  obtain  proper  sap  penetration.  The  sap 
decay  of  creosoted  blocks  has  become  more  evident,  not  only 
on  the  streets  then  reported  on,  hut  on  many  new  streets. 
.■\t  lent  Ion  is  again  called  to  the  fact  that  proper  lasting  can- 
not be  obtained  unless  the  blocks  are  thoroughly  penetrated 
with  the  preservative,  meaning  by  this  at  least  perfect 
penetration  of  every  part  of  the  Kap  wood.  Penetration 
throughout  the  sap  wood  can  only  bo  obtained  In  all  cases 
if  the  blocks  are  as  dry  as  possible. 

There  is  no  question  whatever  but  what  many  of  the  fail- 
ures to  obtain  complete  sap  penetration  are  due  to  the  fact 
that  the  blocks  are  not  thoroughly  dry  and  that  water  pockets 
were  still  present  in  the  sap  wood,  thereby  preventing  com- 
plete penetration  of  the  preservative.  There  is  of  course  no 
use  laying  a  block  pavement  if  one  cannot  be  reaeonably 
certain  that  it  will  be  protected  against  decay  so  as  to  give 
the  maximum  length  of  life. 

No  amount  of  steam  treatment  will  make  posslbl?  equitable 
distribution  of  creosote  oil  in  a  wet  piece  of  wood.  In  this 
connection,  it  may  possibly  be  of  interest  to  explain  that  the 
initial  steam  treatment  of  paving  blocks  is  for  thi':  purpose, 
not  so  much  to  get  rid  of  water,  as  lo  assist  in  the  driving 
out  of  the  air,  which  Is  the  principal  factor  causing  bleeding 
after  the  blocks  are  laid  in  the  street.  Even  If  the  use  of 
thoroughly  air-seasoned  material  did  not  appear  warranted 
because  of  conditions  to  be  described  presently,  it  would 
nevertheless  be  necessary  and  desirable  to  treat  air-dry  tim- 
ber for  the  sole  purpose  of  getting  better  penetration  than 
has  frequently  been  obtained  in  the  past. 

Inspection  and  Laying  of  Blocks.— The  present  specifica- 
tions of  the  American  Society  tor  Municipal  Impro\ements 
call  for  careful  Inspection  of  the  blocks  after  treatment  by 
sawing  a  number  of  the  blocks  taken  at  random  at  right 
angles  to  the  fibers  through  the  center  of  the  blocit.  This 
is  practically  the  only  way  in  which  one  can  detect  the  extent 
of  the  penetration  of  the  preservative.  In  view  of  the  sap 
failures,  I  strongly  urge  that  at  all  times  this  method  of 
inspection  be  rigidly  followed  at  the  time  of  treatment. 

By  far  the  largest  number  of  failures  of  wood  block  pav- 
ing in  recent  times  has  undoubtedly  been  due  not  to  the 
blocks,  but  to  the  manner  in  which  they  were  In  id  In  the 
street.  So  much  has  been  written  about  this  subject  in  the 
past  two  years  that  it  will  hardly  be  necessary  more  than  to 
indicate  the  present  state  of  our  knowledge  of  this  exceed- 
ingly important  factor. 

In  the  early  days  of  laying  creosoted  wood  blocks  when 
more  or  less  rough  concrete  foundations  were  used,  the  sand 
cushion  came  into  use  largely  to  give  a  smooth  base  on  which 
to  lav  the  blocks.  During  the  period  of  its  more  extensive 
use  difficulties  of  all  sorts  arose.  The  blocks  bulged  in  spots 
after  rainfalls,  and  after  very  heavy  rainfalls  whole  street 
sections  floated  away.  In  many  cases  curbstones  were 
thrown  out  of  line. 

Another  difficulty  occurred  due  to  the  shifting  of  the  sand 
base,  giving  Irregular  depressions  and  frequently  holes.  It 
has  long  been  realized  that  the  employment  of  the  aaud  cush- 
ion was  largely  responsible  for  the  unwelcome  swelling  and 
the  displacement  of  curbstone  and  surface.  Water  found  its 
way  between  the  individual  blocks  and  was  absorbed  by  the 
sand  at  the  bottom  of  the  blocks.  The  latter  then  swelled 
more  at  the  bottom  than  they  did  at  the  top  with  the  re- 
sultant disturbances. 
•  It  Is  this  unequal  swelling  of  the  blocks  that  has  probably 
been  the  greatest  factor  In  the  failures  during  the  past  two 
years.  So  common  have  these  local  eruptions  become  that 
they  are  considered  by  some  to  be  a  necessary  evil  in  con- 
nection with  the  wood  block.  In  spite  of  the  fact  that  these 
experiences  are  now  of  many  years'  standing  it  Is  surprising 
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to  find  how  many  cities  still  use  the  sand  cushion,  particularly 
in  view  of  the  excellent  results  obtpined  in  many  cities  with 
other  methods. 

Experiences  at  Chicago  and  St.  Louis.— ^As  a  result  of  ex- 
periences with  the  s-and  cushion,  a  number  of  clue's  adopted 
the  plan  of  layinp  blocks  directly  on  the  concrete  base  either 
with  a  thin  cushion  of  sand-cement  mortar  or  frequently  on 
a  perfectly  smooth  concrete  with  a  bituminous  coating.  The 
first  street  of  this  sort  laid  was  Dearborn  St..  Chicago,  be- 
tween Adams  St.  and  Jackson  Blvd..  put  down  in  1914  The 
east  half  of  the  street  was  laid  on  a  mortar  cushion  and  the 
west  side  on  a  smooth  concrete  base  with  a  bituminous  coat 
iog.  The  WTiter  i.s  indebted  to  Mr.  Cab.'lman.  Engineer  of 
Streets,  Chicago,  for  the  following  report  on  this  street:  "'At 
the  present  time  the  west  side  of  Dearborn  street  from  Adams 
St.  to  Jackson  Blvd.,  is  in  excellent  condition  with  the  excep 
tion  of  a  couple  of  cup  holes.  Two  yards  of  mainienance 
would  make  it  perfect.  This  side  of  the  street  is  whore  the 
heavy  trucks  unload  mail  and  should  show  much  more  wear 
than  the  east  side  of  the  street.  The  east  side  shows  much 
more  wear  and  is  very  uneven  and  :s  full  of  depressions." 

Another  street  with  which  the  writer  is  familiar,  laid  short- 
ly after  (1915),  is  lath  St.,  St.  Louis,  between  Olive  and  Wash- 
ington. This  was  laid  on  a  concrete  base  prepared  with  a 
smooth  finish,  painted  with  pitch  and  the  blocks  laid  directly 
on  the  pitch  after  it  h;!d  cooled.  It  was  then  rolled  with  a 
light  steam  roller  and  the  joints  filleu  with  pitch.  This  pave- 
ment is  still  in  perfect  condition.  Very  few  pavements  of  this 
sort  were  laid,  however,  until  comparatively  recent!>-.  The 
abandonment  of  the  sand  cushion  was  followed  most  fre- 
quently with  a  sand-cement  cushion,  laid  dry  and  moistened 
immediately  before  the  laying  of  tiic  fclock.  In  many  cases 
this  has  not  come  up  to  expectations.  If  the  sand  was  at  all 
moist  at  the  time  of  laying,  a  very  poor  bond  whs  formed 
and  the  mixture  acted  practically  like  a  sand  cushion. 

Elimination  of  Heaving  Effect  Due  to  Water  Absorption. — 
With  the  introduction  of  the  smooth  concrete  base  wMth  a 
bituminous  coating  on  which  the  blocks  were  laid  directly. 
Lave  come  another  series  of  problems  of  an  entirely  new 
character  In  laying  blocks  on  a  sr.nd  cushion  or  on  a  sand- 
cement  cushion,  a  filler  of  some  sort  was  always  specified 
to  guard  against  admission  of  water  between  the  blocks. 
Experience  has  shown,  however,  that  even  with  the  best 
care  there  was  always  sufficient  space  left  to  allow  the  water 
to  percolate  tc  the  base  of  the  blocks.  Here  it  v.ould  stand 
for  a  short  time  and  then  be  gradually  absorbed  by  the  base 
of  the  blocks,  causing  them  to  swell  with  consequent  uneven 
expansion  and  heaving.  With  either  the  sand  or  sand-cement 
ctishlon  there  is,  in  other  words,  a  material  holding  water 
in  immediate  contact  with  the  highly  absorptive  lower  sur- 
face of  the  blocks  as  distinguished  from  the  bituminuous  sur- 
face which  absolutely  prevents  water  absorption. 

In  some  cases  (see  Homer.  Engineering  News  Record, 
April  22,  1920)  the  filler  when  softened  under  extreme  street 
temperatures,  flowed  down  under  the  blocks  in  an  irregular 
manner  and  increased  the  chances  during  sprinkling  or  rain- 
storm for  water  admission  to  points  immediately  underneath 
the  blocks.  With  the  use  of  a  bituminous  coating  on  a  smooth 
concrete  base,  particularly  after  the  blocks  were  rolled,  an 
almost  water-tight  condition  obtained  at  the  bottom  of  the 
blocks. 

Explosions  after  rain-storms  such  as  occurred  on  previous 
types  of  construction  happened  very  rarely,  if  at  all,  on  the 
bituminous  concrete  .base.  Blocks,  in  other  word;;,  were 
more  or  less  protected  from  water  on  all  sides  except  on 
top.  The  amount  of  water  absorbed  on  the  top  by  the  blocks 
was  very  small  and  usually  disapponred  rapidly  by  evapora- 
tion after  the  rain  or  sprinkling.  There  was  practically  no 
tendency  for  the  blocks  to  enlarge.  On  the  other  hand,  it 
was  found  in  a  number  of  cases  that  blocks  thus  protected 
from  watnr  absorption  lost  the  water  during  periods  of  high 
temperatures  in  summer  and  tended  to  become  loose.  This 
condition  is  very  elaborately  described  by  W.  W.  Horner, 
Chief  Engineer  of  Paving.  St.  Louis,  in  Engineering  News 
Record.  April  22,  1920. 

Three  streets  are  described  in  this  article.  The  blocks 
were  laid  on  a  smooth  concrete  surface,  mopped  -^ith  pitch 
at  140  to  145  melting  point  and  the  blocks  laid  r.fter  the 
pitch  had  cooled.  Shortly  after  laying,  the  blocks  contracted 
and  became  so  loose  that  they  had  to  be  taken  up  out  of  the 
street,  cleaned  and  relaid.     On  another  street  laid  about  the 
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same  time,  where  it  was  shady  and  the  rate  of  evaporation  of 
the  water  from  the  blocks  was  very  much  less,  little  difficulty 
was  experienced  as  to  shrinkage. 

In  the  Oct.  7,  1920,  issue  of  Engineering  News  Rec- 
ord. Mr.  Horner  describes  the  action  of  one  of  the  streets 
last  referred  to,  which  had  been  laid  in  the  summer  of  1919 
after  the  relaying  of  the  street  first  mentioned  where  the 
shrinkage  had  been  so  high.  The  blocks  in  this  second  street 
were  laid  very  tight,  anticipating  a  possible  shrinkage.  In 
June  of  this  year  these  blocks  began  to  shrink  just  as  they 
had  on  the  street  first  mentioned.  With  an  extremely  in- 
genious device,  fully  described  in  the  article  cited,  Mr.  Hor- 
ner took  up  the  shrinkage,  which  amounted  in  one  case  to 
a  total  of  \.Z  ft.  in  125  ft.  After  the  complete  closure  of  the 
blocks  on  this  street,  with  terrific  rainfalls  coming  early  in  j 
September,  there  was  not  the  slightest  movement  on  the  pave- 
ment in  any  direction.  An  almost  ideal  condition  has  been 
obtained,  namely,  blocks  were  protected  against  water  at 
the  base  by  the  pitch  coating,  on  all  sides  by  the  pitch  filler, 
and  the  tops  of  the  blocks,  while  not  quite  as  effei;tively  wa- 
terproof, absorbed  only  small  quantities  of  water  which  disap- 
peared rapidly  after  the  sun  came  out.  In  other  words,  the 
heaving  effect  due  to  the  absorption  of  water  at  the  base  of 
the   block   was  almost  entirely  obliterated. 

The  great  trouble  breeder  with  wood  block  paving,  aside 
from  the  question  of  bleeding,  has  been  water — water  ab 
sorption  and  water  loss.  Water  absorption  causes  expansion 
which.^  when  it  takes  place  unevenly  as  it  has  done  in  the 
cases  of  the  use  of  sand  cushions  and  frequently  sand-cement 
cushions,  brings  about  upheaval  in  the  pavement  and  entire 
destruction  of  the  street  durin;;  heavy  rain-storms.  Water 
evaporation  has  caused  loose  blocks  and  a  constantly  dis- 
turbed street  surface.  The  ideal  condition  is  one  in  which 
the  blocks  are  so  prepared  that  they  may  have  a  minimum 
amount  of  water  in  the  wood  to  start  with  and  then  to  have 
them  so  protected  that  they  will  have  little  opportunity  for 
absorbing  water.  The  nearest  approach  to  such  a  condition 
will  undoubtedly  be  obtained  as  indicated  by  Mr.  Horner, 
by  treating  as  thoroughly  air  dried  timber  as  can  bo  obtained, 
then  laying  the  blocks  on  a  smooth  concrete  foundation  with 
proper  pitch  surface,  taking  care  to  lay  the  blocks  as  tight 
as  possible,  and  then  providing  a  thoroughly  acceptable  pitch 
filler.  This  practice  is  now  being  followed  in  some  of  tho 
newer  streets  which  have  been  laid  in  St.  Louis. 

Summing  up  the  foregoing,  experiences  of  the  past  few 
years  seem  clearly  to  indicate  that  the  proper  procedure 
to  obtain  maximum  service  from  wood  block  pavements  Is  to 
follow  the  specifications  for  timber  preservative  and  treat- 
raont  prescribed  by  the  American  Society  for  Municipal  Im- 
provements, with  possible  modification  to  the  treatment  speci- 
fication looking  toward  the  treatment  of  thoroughly  air-dry 
timber.  This  should  be  followed  by  blocks  laid  on  a  thor- 
oughly smootli  concrete  base,  with  a  good  pitch  coating,  blocks 
laid  as  tight  as  possible,  with  a  good  pitch  filler.  When 
this  procedure  Is  followed,  there  seems  to  be  no  reason  to 
anticipate  any  of  the  dimcultics  which  have  worried  the 
street  engineer  during  the  past  few  years  and  should  once 
again  put  this  useful  material  to  the  forefront  in  all  street 
construction. 


Cost  of  Motor  Truck  Operation  at  Los  Angeles. — The  Engi- 
neering Department  of  Los  Angeles,  Calif.,  owns  3.3  trucks  or 
touring  car  chasses  equipped  for  truck  service.  The  average 
daily  cost  of  operation  for  each  class  of  truck  is  given  below, 
the  figures  being  taken  from  the  report  of  John  A.  Griffin, 
City  Engineer,  for  the  year  ending  June  30,  last: 

Cost  per  day 
,   „    .                                                                                        operated. 
:',-'•"■.    $7.30 

IVY'^     7.32 

7  J-'O"    7.45 

■t   I -ton    7  <)4 

1    '^-tnn     '.'.'.'.'.'.'.'.'.'.'.'.      8^54 

1    IVS:-ton    R15 

■f  2-ton   Republic    9.29 

fi  2 14 -Ion    (garbagp)    ii.:jo 

I  4-ton     12.].^ 

3  5-ton    r.rtli  .spreadind)    15.72 

IC  two  passPHBor  Fords   (spririkllnpr) 6.52 

The  figures  include  the  cost  for  maintenance,  tires,  fuel  and 
expense  and  depreciation  of  and  interest  on  the  trucks  and  the 
salary,  or  wages,  of  the  driver.  Since  prices  of  fuel  and  sup- 
plies rose  during  the  year  and  wages  advanced,  the  present 
cost  of  operation  is  about  8  per  cent  more  than  the  above  aver- 
ages. 
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How   Maryland    Is    Improving    Its 
Improved  Roads' 

By   J.    X.   MACKALL, 
Chalrtnan.    Maryhind    State    HoaUs    Ccminlsslon. 

In  1908.  Maryland  embarked  on  a  program  o(  extensive 
hlgh»7iy  improvement.  Five  million  dollars  was  appropriated 
for  the  purpose,  a  sum  which  at  that  time  appeared  so  large 
that  many  people  throughout  the  state  believed  that  the 
height  of  extravagance  had  been  reached.  The  commission 
adopted  a  policy  of  building  roads  as  good  as  the  taxpayer 
Tras  willing  to  pay  for,  roads  which  would  meet  reasonably 
well  the  tratlic  of  the  time  and  of  the  immediate  future,  leav- 
ing the  unforeseen  future  to  care  for  Itself. 

The  average  cost  of  the  roads  built  from  that  first  ap- 
propriation was  less  than  $10,000  per  mile.  In  some  cases 
the  worK  entailed  considerable  grading  and  drainage,  but  In 


ihe  roads  to  give  satisfactorx  service  for  years  to  come,  and 
:iiey  will  give  that  service  at  much  less  expense  than  the 
cost  of  roads  of  higher  type  at  the  present  time. 

Widening  Macadam  Roads  by  Concrete  Shoulders. — StrlK- 
ing  exninplcs  of  the  improvements  which  are  lilting  these 
roiids  to  carry  the  increased  modern  trafllc  are  to  be  found 
on  the  main  road  between  riilUulelphia  and  Washington 
through  Baltimore.  The  section  between  Bclair  and  Wash- 
ington, ;i  distance  of  more  tlian  5(i  miles,  has  bi'en  widened 
ircm  12  and  14  ft.  to  20  ft.,  by  the  construction  of  concrete 
.-boulders  on  e.ich  side  of  th"  existing  macadam,  and  !n  the 
liocess  of  widening  the  crown  of  the  road  has  also  been 
made  to  conform  to  modern  standards.  The  old  roads  had 
u  crown  of  \  in.  to  the  foot,  which  made  the  sides  .jo  steep 
that  the  trafllc  wns  forced  to  cling  to  the  center  of  the  road, 
because  to  get  on  the  sides  meant  sliding  to  the  shoulder  and 
glitter.  All  trafllc,  therefore,  concentrated  in  the  center, 
except  that  as  the  volume  of  trafllc  Increased  It  was  neces- 


Old    Macadam    Road    Widened    by   Concrete    Shoulders.     Trees    and  Boulders   by   Roadside  at  Curves   Are   Whitewashed. 


Others  it  amounted  simply  to  resurfacing  the  old  turnpikes, 
which  had  already  been  graded  and  drained,  which  kept  the 
average  cost  down  to  the  low  figure  of  $10,000.  Generally 
speaking,  the  roads  built  at  that  time  w^ere  of  macadam  12 
ft.  in  width,  and  6  in.  in  thickness,  but  the  width  was  soon 
Increased  to  14  ft. 

To  date  there  has  been  spent  in  excess  of  $30,000,000  for 
a  system  of  improved  roads.  All  county  seats  and  all  towns 
of  1.000  people  or  more  are  connected  by  good  roads,  which 
enable  the  farmer  to  haul  his  produce  to  market  and  the 
city  man  to  send  his  product  to  the  farmer.  Her  roads  ex- 
plain why  Maryland  has  taken  the  lead  among  all  the  states 
In  the  development  of  rural  motor  truck  express  service. 
They  have  brought  general  prosperity  to  the  state.  Marylani' 
people  are  Arm  in  their  belief  that  they  have  earned  their 
cost,  and  if  they  require  rebuilding  today,  the  state  Is  better 
able  to  rebuild  them  now  than  It  would  have  been  to  have 
gone  without  them. 

The  point  is  that  the  perfect  maintenance  which  all  the 
roads  of  the  system  have  received  from  the  day  they  were 
completed,  and  the  systematic  scheme  of  gradual  improve- 
ment which  is  now  being  worked  out  will  enable  many  of 


•From   Septomb.?r   Issue   of   Public    Roads,   a   publication   of    the 
U.  S.  Bureau  of  Public  Roads. 


sary  to  pass  other  vehicles  more  frequently,  which  meant  go- 
ing over  to  the  side,  and  "chewing"  off  the  edge  of  the  mac- 
adam. The  concrete  shoulders  have  been  so  constructed  as 
to  remedy  this  condition  as  well  as  to  widen  the  road. 

The  surface  of  the  shoulders  is  about  2  in.  lower  than  the 
center  of  the  road,  and  from  2  to  a  in.  higher  than  the  old 
surface  of  the  macadam  adjacent  to  the  shoulders.  The 
ro  id  surface  has  been  brought  up  to  the  height  of  the  shoul- 
ders by  the  addition  of  a  wedge  of  bituminous  macadam 
material  which  has  a  depth  of  from  2  to  5  in.  adjacent  to  the 
concrete,  and  tapers  ofT  to  a  featheredgc  at  2  to  G  ft.  from 
the  shoulder. 

This  unusual  construction  has  given  eminent  satisfaction. 
No  difhculty  whatver  has  been  experienced  In  keeping  the 
macadam  in  place.  The  concrete  on  the  side  prevents  the 
sprciiding  disintegration  of  the  macadam,  and  the  macadam 
is  thickened  on  the  edges  where  it  is  normally  weakest.  Some 
r.f  these  sections  have  since  been  sui^ace  treated  over  the 
entire  width,  and  it  is  impossible  now  to  tell  which  part  of 
the  surface  is  the  original  macadam,  and  which  is  the  sec- 
tion lilled  in.  The  method  of  treatment  enabled  traffic  to  use 
the  road  at  all  times  during  construction,  and  best  of  all  re- 
suited  In  a  road  surface  which  is  satisfactorily  carrying  the 
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heaviest  of  modern  traffic  without  abandoning  a  dollar's  worth 
of  the  original  constmction. 

New  Roads  Built  Without  Requiring  Detours. — The  prin- 
ciple of  improving  the  roads  of  the  system  without  interrup- 
tion to  traffic  is  one  to  which  we  try  to  adhere  in  all  of  our 
worli,  even  when  the  old  road  is  to  be  entirely  reconstructed. 
When  the  new  section  of  road  is  to  be  of  concrete,  we  have 
adopted  the  plan  of  building  the  surface  in  two  longitudinal 
sections  with  a  joint  running  along  the  center.  This  form 
of  construction  was  used  on  parts  of  the  Washington-Balti- 
more road,  several  sections  of  which  were  completely  de- 
stroyed during  the  spring  of  191 S.  One-half  of  the  20-ft. 
roadway  was  constructed  at  a  time,  allowing  the  traffic  to 
use  the  other  half  of  the  road  simultaneously  with  construc- 
tion, first  on  the  old  roadbed,  then  on  the  new  concrete.  The 
two  sections  were  tied  together  with  ':i-in.  round  rods,  4  ft. 
long  witTi  one-half  their  length  in  each  half  of  the  pavement. 
They  were  spaced  2  ft.  center  to  center  along  the  road. 

Some  difficulty  was  experienced  at  first  in  keeping  the 
traillc  from  running  against  the  projecting  rods  before  the 
second  section  was  laid;  but  this  was  overcome  by  laying 
old  railroad  ties  or  sticks  of  wood  along  the  edge  of  the 
concrete  to  protect  them.  There  has  been  no  difficulty  in 
maintaining  the  joint  in  the  center  of  the  road,  as  the  20-ft. 
width  permits  traffic  to  travel  on  each  side  of  the  road  in- 
stead of  in  the  center.  In  fact  the  joint  has  been  of  con- 
siderable advantage  in  an  entirely  unexpected  way,  in  that 
it  has  apparently  tended'  to  divide  the  two  streams  of  traffic 
and  keep  each  to  its  proper  side  of  the  road.  So  satisfactory 
have  been  the  results  in  this  respect  on  this  section  of  road, 
that  we  have  drawn  a  black  line  down  the  center  of  other 
concrete  roads  of  this  width  to  serve  the  same  purpose. 

Eliminating  Dangerous  Curves. — In  addition  to  widening 
and  thickening  the  roads  the  commission  is  taking  every  op- 
portunity to  eliminate  dangerous  curves  and  grades,  or  to 
treat  them  in  such  a  way  as  to  remove  the  danger.  One  of 
the  most  dangerous  curves  in  the  state  was  the  famous  "Dead 
Man's  Curve,"  south  of  Elkridge.  between  Baltimore  and 
Laurel.  Hundreds  of  automobiles  have  been  wrecked  at  this 
point,  and  there  is  a  record  of  more  than  30  deaths.  While 
the  relocation  here  does  not  make  the  road  straight,  it  re- 
duces the  curvature  at  each  end  of  the  reverse  curve  to  9°, 
and  affords  a  sight  ahead  for  more  than  300  ft.  at  all  points 
in  both  directions.  No  accidents,  serious  or  otherwise,  have 
come  to  our  attention  since  the  curve  was  flattened,  and  it 
is  apparently  eliminated  as  a  "source  of  danger.  The  cost 
was  $17,000,  a  considerable  sum  to  spend  on  less  than  a  quar- 
ter of  a  mile  of  improved  road,  other  than  for  ordinary  main- 
tenance. 

Another  place  which  was  especially  dangerous  \vas  the 
Winter's  Run  hill  south  of  Belair.  While  not  as  many  deaths 
occurred  at  this  point,  the  wreckage  of  automobiles  was 
greater  than  at  Dead  Man's  Curve.  The  grade  on  this  hill  is 
0  per  cent,  but  the  alignment  is  a  series  of  reverse  curves 
on  the  side  of  a  hill.  The  total  length  of  the  dangerous  sec- 
tion on  both  sides  of  the  run  involves  approximately  a  mile. 
It  was  impossible  on  account  of  the  grades  to  straighten  the 
line  on  this  road,  but  the  "inside"  of  all  curves  was  exca- 
vated to  approximately  4  ft.  -above  the  crown  of  the  road  for 
a  sufficient  distance  to  permit  the  driver  of  a  machine  to 
see  at  least  to  the  next  curve  from  300  to  400  ft.  ahead,  and 
the  material  so  excavated  was  deposited  on  the  "outside"  of 
the  curves  so  that  vehicles  would  not  skid  over  the  bank. 

It  was  felt  that  to  excavate  these  banks  to  the  grade  of 
the  road  would  defeat  the  purpose  in  view,  which  was  to  hold 
the  traffic  out  from  the  bank  a  sufficient  distance  to  permit 
drivers  to  see  around  it,  and  if  the  curves  had  been  excavated 
to  the  grade  of  the  road,  traffic  would  unquestionably  have 
"hugged"  the  bank,  and  made  the  place  as  dangerous  as  ever. 
The  material  deposited  on  the  outside  of  the  curves  was 
placed  along  the  shoulder,  and  for  a  height  of  at  least  4  ft. 
on  a  slope  next  to  the  road  of  about  1  to  1.  The  shoulders 
were  surfaced  over  to  the  bank  on  the  inside  and  on  the 
outside  the  pavement  was  raised  to  extend  up  to  the  artificial 
embankment,  thereby  giving  a  super-elevation  sufficient  to 
compensate  for  the  curvature.  The  cost  of  this  work  was 
approximately  $10,000,  and  in  this  case,  as  at  Dead  Man's 
Curve,  there  has  not  been  an  accident  of  any  kind  which  has 
come  to  the  attention  of  the  commission  since  the  improve- 
ment was  completed,  now  nearly  two  years  ago.  Numerous 
other  curves  have  been  treated  in  a  similar  manner,  but  to  a 
very  much  less  degree  than  at  this  point. 


Macadam  Roads  Have  Given  Good  Service. — Macadam 
roads,  a  number  of  which  are  only  6  in.  in  thickness,  e.xcept 
on  the  very  heavy  traffic  streets,  have  given  splendid  satis 
faction,  and  are  rendering  a  road  service  equal  to  that  ren- 
dered by  much  more  expensive  highways  in  other  sections  of 
the  country,  but  this  service  is  only  rendered  by  continuous, 
perfect  maintenance  at  all  seasons  of  the  year.  Perfect  is 
probably  a  rather  strong  term,  yet  it  is  the  only  word  which 
expresses  the  writer's  idea.  No  hole  of  any  size  is  permit- 
ted to  remain  in  the  surface  of  any  road.  A  patrol  system 
which  works  with  the  smoothness  of  a  well-oiled  machine- 
is  responsible  for  this  condition.  Holes  can  be  repaired  as 
soon  as  they  appear,  or  before  they  appear,  only  by  the  pa 
trolman,  so  the  patrolman  has  been  impressed  with  the  fact 
that  perfect  maintenance  on  low-grade  roads  can  only  be 
brought  about  by  the  patrol  system.  If  these  roads  are  not 
patrolled  and  perfectly  maintained,  in  an  incredibly  short 
time  they  become  worn  out,  and  soon  impassable,  as  is  demon- 
strated by  numerous  sections  of  roads  built  in  the  state  by 
the  counties,  and  maintained,  or  rather  not  maintained  by 
them. 

The  macadam  roads  in  particular  must  be  surface-treated 
with  the  best  material  obtainable,  a  material  which  will  ren- 
der the  surface  at  all  times  impervious  to  water,  yet,  one 
^\hich  will  not  cause  the  surface  to  roll,  become  wavy,  ami 
soon  go  to  pieces.  The  accomplishment  of  this  is  not  entirely 
a  matter  of  the  selection  of  the  bituminous  material  and  the 
application  of  it,  but  also  the  selection  and  application  of  thr 
mineral  aggregate  covering. 

Coarse  Stone  Used  for  Surface  Treatment. — The  commis- 
sion has  successfully  used  naptha  cutback  asphalt,  water- 
gas  tar,  and  coal-gas  tar,  so  that  it  is  not  limited  «,o  any  one 
bituminous  material,  but  it  does  use  a  very  large  mineral 
aggregate  covering  in  large  quantities,  and  has  it  thoroughly 
rolled  into  the  surface.  The  specifications  now  require  mu 
terial  to  be  free  from  dust,  and  to  pass  through  a  revolv 
ing  screen  having  circular  openings  l'/4  in.  in  diameter.  Ol 
course,  a  material  of  this  size  could  not  be  used  because- 
of  the  damage  to  tires^  unless  it  were  immediately  and  satis- 
factorily rolled  into  the  surface.  The  commission,  therefore, 
insists  that  from  one  to  two  rollers  be  used  with  every  dis- 
tributor, and  on  the  Frederick  Road  out  of  Baltimore,  during 
•!'^0,  five  rollers  worked  Itj  hours  per  day  with  two  distrib- 
utors. It  is  necessary  that  these  chips  be  rolled  into  the 
surface  and  be  kept  rolled  into  place  until  the  material  has 
set  up.  Sand  or  small  chips  have  a  tendency  to  form  a  mat 
on  the  surface,  which  invariably  pulls  off,  or  waves,  whereas 
the  larger  chips  are  pressed  down  into  the  surface  and  "key" 
together  the  new  and  previous  applications. 

On  roads  which  have  been  treated  for  a  number  of  years, 
an  application  of  only  from  %  to  1/5  gal.  of  bitumen  to  the 
square  yard  is  used,  and  from  100  tons  to  120  tons  of  stone 
chips  to  the  mile  for  a  l.^)-ft.  macadam  road.  There  is  great 
danger  in  too  heavy  or  loo  frequent  use  of  surface  Irealments, 
-Applied  too  often  or  too  heavily,  the  bituminous  material 
forms  a  mat  of  considerable  depth  on  the  surface.  In  warm 
weather,  and  under  heavy  traffic,  the  mat  begins  to  move  and 
makes  a  very  wavy  surface,  and  it  has  been  demonstrated 
conclusively  that  the  use  of  heavy  trucks  on  a  wavy  surface 
very  soon  causes  the  road  to  break  through.  A  compara- 
tively smooth  surface  is  absolutely  essential  to  the  mainte- 
nace  of  any  road  subjected  to  truck  traffic. 

Roadside  Stone  Piles  for  Maintenance  Purposes. — Another 
requirement,  and  a  very  important  one  for  adequate  mainte- 
nance of  macadam  roads,  is  to  have  along  the  road  at  con- 
venient points,  for  use  of  the  patrolman,  material  for  patch- 
ing any  holes  as  soon  as  they  develop.  Especially  is  this 
necessary  in  the  spring.  In  a  climate  such  as  Maryland's, 
the  roads  are  frequently  covered  with  snow  for  a  month  or 
two  during  the  winter,  and  the  use  of  trucks  and  motor  cars 
with  chains  form  ruts  in  the  surface,  which  must  be  patched, 
as  soon  as  the  road  thaws  out  in  the  spring.  It  is,  therefore, 
absolutely  necessary  that  material  for  this  patching  be  de- 
livered on  the  road  in  the  fall.  The  need  for  early  spring 
patching  has  eliminated  from  consideration  as  a  patching 
material  any  emulsions  which  deteriorate  from  freezing.  Re- 
gardless of  how  well  these  emulsions  are  adapted  to  sum- 
uior  and  fall  patching  they  are  not  used,  because  the  possi- 
bility of  not  having  material  when  it  Is  neded  in  the  spring 
more  than  offsets  any  advantage  they  possess  at  other  sea- 
sons. 

In   conclusion,   the   writer  believes   that   Maryland's   policy 
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which  makes  Us  necessary  from  time  to  time  to  improve  her 
improved  roads,  is  fundamentally  sound  and  correct.  Under 
it  she  has  become  one  of  the  "best  roaded"  states  of  the 
Union.  The  improvements  which  keep  her  moderatt'-priced 
roads  continually  up  to  date  cost  far  less  than  iho  h'x^Xx  type 
roads  which  elsewhere  are  being  built  to  carry  tralllc  no 
heavier  than  her  roads  carry.  The  Maryland  plan  starts 
with  a  relatively  small  investment  in  admittedly  low-type 
load.  By  a  process  of  gradual  improvement,  by  selective 
treatment  of  the  weak  places,  it  builds  up  a  better  road  from 
year  to  year,  always  conserving  tho  bulk  of  the  previous  in- 
vestment. It  is  a  plan  which  is  more  like  the  French  plan 
than  Is  to  be  found  anywhere  else  in  the  United  States.  It 
diflfers  sharply  from  the  method  which  attempts  by  expendi- 
ture of  vast  sums  to  build  at  once,  forever. 


Experiences  of  Eastern  Farmers  With 
Motor  Trucks 

information  of  much  interest  to  highway  engineers  is  con- 
tained In  Bulletin  No.  019  issued  reojntly  by  the  U.  S.  Depart- 
ment of  Agriculture.  The  bulletin  i.s  based  on  the  experience 
with  motor  trucks  of  753  farmers  in  the  states  of  Maine,  New 
Hampshire.  Vermont.  Massachusetts  Rhode  Island,  Connecti- 
cut. New  York,  New  Jersey,  Pennsylvania,  Delaware,  and 
.Maryland. 

The  farmers  own  trucks  of  all  sizes  and  types  from  those  of 
V4  ton  to  5  tons  capacity.  The  rated  capacity  of  verj'  few  of 
the  trucks  is  over  2  tons,  however,  and  nearly  half  are  1-ton 
size. 

Only  IS  per  cent  of  the  farms  are  less  than  5  miles  from 
market,  and  nearly  one-fourth  are  "0  miles  or  more.  In  the 
opinion  of  the  owners  of  these  trucks  the  principal  advantage 
of  a  motor  truck  is  in  saving  time,  and  the  principal  disad- 
vantage is  "poor  roads." 

On  the  average  it  is  reported  that  there  are  about  eight 
weeks  during  the  year  when  the  roads  are  in  such  conditions 
on  account  of  mud  and  snow,  etc.,  that  the  trucks  can  not  be 
used.  Three-fourths  of  them  usually  travel  on  roads  that  are 
all  or  part  dirt. 

About  one-fourth  of  the  men  have  changed  their  markets, 
for  at  least  a  part  of  their  produce,  since  purchasing  trucks. 
For  those  who  have  changed  their  market,  the  average  dis- 
tance to  the  old  market  was  7  miles,  and  the  average  distance 
to  the  new  market  is  20  miles. 

According  to  owners'  estimates,  each  of  the  trucks  travels 
an  average  of  3,820  miles  per  year  and  is  used  on  173  days  per 
year. 

Most  of  the  owners  of  %  and  %-ton  trucks  prefer  pneumatic 
tires,  the  owners  of  the  1-ton  trucks  are  about  evenly  divided 
in  their  preference,  but  most  of  the  owners  of  trucks  larger 
than  1  ton  perfer  solid  tires. 

Over  two-thirds  of  these  trucks  had  not  been  out  of  commis- 
sion when  needed  for  a  single  day  during  the  year  covered  by 
the  reports,  and  nearly  the  same  proportion  of  the  owners 
stated  that  they  had  not  lost  any  appreciable  time  on  account 
of  motor  and  tire  trouble,  breakage,  etc.  However,  about  1 
truck  in  30  had  been  out  of  commission  10  days  or  more. 

Return  loads  are  available  according  to  the  reports  for  only 
about  one-fourth  of  the  trips. 

The  average  cost  of  operating  the  trucks  of  various  sizes, 
including  driver's  wages,  as  well  as  the  strictly  operating 
charges,  was  50.4  ct.  per  ton-mile  for  the  V^-ton  trucks,  33.8  ct. 
per  ton-mile  for  the  %-ton  trucks.  25.8  ct.  for  the  1-ton  trucks, 
24.2  ct.  for  the  IVi  and  1  %-ton  class,  and  the  2-ton  trucks  cost 
18.2  ct.  per  ton-mile. 

In  the  above  data  the  drivers'  wages  Included  were  50  ct. 
per  hour,  gasoline  and  oil  cost  from  about  2  ct.  per  mile  for 
the  %-ton  truck  to  nearly  4  ct.  per  mile  for  the  2-ton  truck; 
tires  cost  1.6  ct.  per  mile  for  %-ton  and  2.5  ct.  for  2-ton  trucks. 
Only  1  per  cent  of  the  whole  number  of  replies  gave  the  sav- 
ing of  expense  as  the  principal  advantage  derived  from  the 
use  of  trucks  instead  of  horses.  Tv.o  per  cent  regarded  the 
superior  convenience  of  the  truck  as  its  principal  advantage; 
2  per  cent  thought  that  the  ability  to  reach  better  markets 
was  their  crowning  advantage;  3  per  cent  looked  ui)on  the 
saving  of  horses  as  the  best  reason  for  the  use  of  the  trucks; 
but  nearly  all,  91  per  cent  in  fact,  gave  as  the  principal  ad- 
vantage "the  saving  of  time." 


Specifications  for  Broken   Stone 
Foundations  for  Pavements 

At  the  recent  convention  of  the  American  Society  for  Mu- 
nicipal Improvements  the  special  committee  on  foundations 
tor  pavements  submitted  as  a.  progress  report  the  follow- 
ing specification  which  was  prepared  by  l>lnu  White,  Chief 
Engineer,    South    Park    Commission,    Chicago: 

Subgrade.  In  the  case  of  the  construction  of  new  broken- 
stouo  I'oundatious  for  pavements  the  subgrade  shall  be  pre- 
lared  by  cutting  or  filling  as  may  be  required  to  produce  a 
surface  parallel  with  the  finished  grade  of  the  wearing  sur- 
face and  a  distance  below  the  finished  grade  equal  to  the 
specified  thickness  of  the  foundation  and  paving  material. 

The  subgrade  shall  be  brought  to  a  firm,  unyielding  sur- 
face by  rolling  the  entire  area  with  a  3-wheel  road-roller 
weighing  at  least  10  tons,  and  all  portions  of  the  surface 
of  the  subgrade  which  are  inaccessible  to  the  roller  shall 
be  thoroughly  tamped  with  a  hard  tamper  weighing  not  less 
llian  40  lb.,  the  face  of  which  shall  not  exceed  SO  sq.  In.  in 
area.  All  soft,  spongy,  or  yielding  spots  and  all  i>erlshable 
matter  shall  be  entirely  removed  and  the  space  filled  with 
suitable  material. 

When  considered  necessary  or  of  assistance  in  producing 
a  compact,  solid  surface  the  subgrade  before  being  rolled 
shall  be  sprinkled   with  water. 

Sub-Drainage.— When  the  soil  is  of  such  a  character  thai 
it  retains  an  excessive  amount  of  moisture,  such  as  clay  sub- 
ject to  swelling  or  heaving  under  the  action  of  frost,  cr  sands 
similar  to  (luicksand  that  do  not  afford  a  ready  natural  drain- 
age, sub-drains  should  be  provided. 

These  may  be  of  two  general  kinds,  first,  tile  drains  of 
open  porous  material  or  vitrified  tile  laid  with  open  joints; 
second,  trenches  filled  with  broken  stone,  gravel,  cinders  or 
other  similar  material. 

In  some  cases  it  may  be  sufficient  to  construct  a  sub-drain 
on  each  side  of  the  roadway  at  or  near  the  lines  of  the  gut- 
ters, but  when  the  soil  is  of  a  very  wet  nature,  it  may  be  ad- 
visable to  lay  additional  lines  of  drains  which  n)ay  be  in 
or  near  the  middle  of  the  roadway.  This  system  of  drains 
may  be  varied  by  diagonal  lines  of  drains  running  irom  near 
the  crown   of  the  roadway   to  the  gutters. 

In  all  cases  the  drains  should  have  connections  with  the 
existing  sewers,  catch  basins  or  inlets. 

New  Macadam  Foundation. — If  the  pavement  is  to  be  laid 
on  a  new  macadam  foundation,  the  macadam  shall  be  built 
as  follows: 

The  total  thickness  of  the  macadam  base  will  vary  accord- 
ing to  character  of  soil,  drainage,  kind  of  stone  available,  etc. 
In  general  the  macadam  base  should  be  constructed  of  broken 
stone  which  is  sound,  hard  and  durable  under  traffic.  The 
broken  stone  should  be  separated  into  different  si/.ea  by 
screening,  the  smaller  sizes  with  the  dust  being  used  to  fill 
and  bond  together  the  larger  sizes.  The  thickness  of  the 
base  should  be  regulated  by  experience  in  constructing  ordi- 
nary water-bound  macadam  roads  in  similar  situations,  the 
total  thickness  of  base  being  made  the  same  or  a  little  less 
than  well  constructed  macadam. 

After  the  subgrade  has  been  properly  prepared,  spread  a 
layer  of  clean  stone  passing  a  3  to  3%-in.  revolving  screen 
and  held  on  a  2-in.  screen  to  a  depth  sufficient  when  thor- 
oughly rolled  to  form  about  two-thirds  of  the  total  thick- 
ness of  the  base.  The  thickness  of  this  layer  should  be  reg- 
ulated by  laying  on  the  subgrade  at  proper  Intervals  cubical 
blocks  of  wood  of  the  proper  dimensions  to  give  the  desired 
thickness  or  regulated  by  other  means  approved  by  the  en- 
gineer. Over  this  layer  of  stone,  spread  with  shovels  stone 
screenings  in  sufficient  quantity  to  fill  the  voids  between 
the  larger  stone.  The  screenings  should  be  spread  giadually, 
and  he  thoroughly  rolled  with  a  road  roller  weighing  at  least 
10  tons  during  the  process  of  spreading  the  screenings.  As 
the  screenings  are  worked  into  the  coarse  stone  under  the 
roller,  more  should  be  added  here  and  there  where  voids  ap- 
pear. At  first  the  rolling  should  be  done  dry  (working  from 
the  edges  toward  the  center  of  the  roadway),  until  the  stone 
appears  to  be  well  filled,  then  the  surface  should  be  well 
sprinkleil  and  again  rolled,  the  rolling  and  sprinkling  con- 
tinuing until  the  layer  of  stone  is  thoroughly  compacted  and 
no  more  screenings  can  be  worked  in.  .lust  enough  screen- 
ings shall  be  used  to  fill  and  bond  the  stone,  leaving  no  sur- 
plus screenings  on  the  top. 
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Ihe  above  method  may  be  varied  by  using  the  crusher-run 
of  stone  without  the  addition  of  any  other  filler  where  the 
small  si2es  are  not  in  excess.  Also  a  filler  other  than  stone 
screenings,  such  as  bank  gravel  or  sand  may  be  used  in  some 
cases  where  experience  with  the  material  available  shows 
that  better  results  can  be  obtained.  Under  some  conditions 
the  character  of  soil  and  stone  available  may  be  such  as  not 
to  require  the  use  of  any  filler  with  the  stone  of  the  first 
course.  The  specifications  given,  however,  represent  the 
best  average  practice  where  stone  with  bonding  value,  such 
as  limestone  or  trap  rock,  can  be  obtained. 

When  the  first  layer  of  macadam  is  completed  as  specified, 
spread  a  second  layer  of  clean  stone  passing  a  2  or  2'i-in. 
screen  and  held  on  a  1-in.  screen  to  a  depth  sufllcieut  when 
thoroughly  rolled  to  form  the  remaining  one-third  of  the 
total  thickness  of  the  base.  Over  this  layer  of  stone  spread 
evenly  with  shovels  stone  screenings  and  roll  with  the  appli- 
cation of  water  by  sprinkling  until  the  layer  of  stone  is  well 
filled,  well  bonded  and  firmly  set  in  place.  In  the  case  of 
bituminous  pavements  just  enough  filler  should  be  used  to 
accomplish  this  purpose  and  not  enough  to  form  a  layer  or 
film  over  the  surface  of  the  stone.  In  fact  it  is  better  not 
to  fill  the  stone  quite  fiush.  leaving  the  coarse  particles  of 
stone  slightly  projecting,  so  as  to  have  a  coarse,  grainy  b.ise 
upon  which  to  put  the  wearing  surface.  In  the  case  of  block 
or  brick  pavements,  enough  screenings  should  be  used  to 
produce    a   smooth,    evenly    filled    surface. 

The  thickness  of  the  base  should  vary  according  to  local 
conditions  and  should  be  fixed  by  the  engineer  in  charge 
when  all  the  varying  conditions  of  soil,  drainage,  trafiic  and 
ma'crials  of  construction  are  understood.  In  general,  a 
thickness  of  macadam  base  of  8  in.  will  be  enough  for  any 
except  the  most  adverse  conditions,  and  a  base  of  4  to  AVz  in. 
will  meet  the  most  favorable  conditions  of  firm,  inyielding 
soils  and  licht  traffic. 

Old  Mscadann  Foundation. — If  the  pavement  is  to  be  laid 
on  an  old  macadam  base,  the  surface  shall  be  thoroughly 
swept  and  cleaned  of  all  fine  material  that  may  bo  caked 
upon  the  surface  of  the  stone  or  lying  loose  as  dust,  thereby 
exposing  the  clean  coarse  stone  for  the  reception  of  the 
bituminous  concrete. 

If  the  old  macadam  does  not  present  the  desired  coarse, 
grainy  surface,  or  is  not  at  proper  and  satisfactory  grade 
after  cleaning,  it  shall  be  spiked  up  and  redressed  to  the 
desired  crown  and  grade,  the  coarse  stone  being  hi-ought  to 
the  top  by  harrowing  or  otherwise,  or  new  stone  added  when, 
in  the  opinion  of  the  engineer  in  charge,  it  is  needed  to 
give  the  necessary  thickness  or  character  of  surface.  It  shall 
then  be  thoroughly  rolled  with  the  use  of  water  as  may  be 
required. 

In  the  case  of  bituminous  pavements  a  layer  about  one 
atone  deep  of  new,  clean  stone,  averaging  1%  in.  in  size, 
shall  be  spread  over  the  surface  after  redressing  and  roll- 
ing the  old  macadam,  and  finally  rolled  until  firmly  set  in 
place  without  the  application  of  water.  This  is  intended  to 
form  a  coarse,  grainy  surface  of  fresh  clean  stone  which 
will  bond  with  the  bituminous  paving  material. 


Road  Construction  in  Illinois. — During  the  period  Jan.  1  to 
Oct.  2n.  1920.  a  total  of  310  miles  of  highway  were  constructed 
under  the  supervision  of  the  Illinois  Division  of  Highways,  dis- 
tributed as  follows: 

Miles. 

Llr.  ''    bway    51 

T>.  ly     44 

N  T'  n  llq 64 

Ct  Road 107 

O  1     Hoad     fi 

St.  38 

There  are  still  uncompleted  contracts  on  the  above  roads  ap- 

t>roxlmately  as  follows: 

Miles. 

I..Iti'-Mii    Hfrhimv    12 

V>\-        -■■   ■  22 

Nn  SS 

ri,  ll-^id 77 

Chici.gc -Wank  ■t-Ti  Road    M 

178 


Motor  Vehicles  In  the  United  States. — According  to  avail- 
able records  there  were  In  this  counto'  on  July  1  7,904.271 
motor  vehicles.  Of  the  total  C31,983  were  motor  trucks.  The 
Power  Wagon  estimates  that  a  total  of  785,000  motor  trucks 
Is  much  nearer  the  truth. 
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Capillary  Movement  of  Soil 
Moisture 

While  written  primarily  from  the  standpoint  of  the  irriga- 
tion. Bulletin  No.  835  issuod  recently  by  the  U.  S.  Department 
of  Agriculture,  describes  tests  and  records  observations  that 
are  of  great  interest  to  highway  engineers. 

Capillary  attraction  has  for  some  time  been  recognized  as 
a  probable  cause  of  the  high  moisture  content  of  soils  com- 
posing road  subgrades  under  certain  conditions,  but  unfor- 
tunately scientific  knowledge  of  the  movement  of  capillary 
water  is  exceedingly  meager — so  meager,  in  fact,  as  to  pro- 
vide no  adequate  basis  for  the  development  of  measures  of 
combating  the  conditions  to  which  it  gives  rise. 

The  tests  described  in  the  bulletin  include  observations  of 
the  movement  of  moisture  under  the  two  commonly  existing 
conditions: 

1.  Where  the  source  of  the  moisture  is  a  body  of  free 
water. 

2.  WTiere  the  source  of  moisture  is  a  body  of  moist  soil, 
not  connected  with  a  body  of  free  water. 

The  soils  tested  were  packed  in  fli'mes;  some  open  so  as  to 
allow  evaporation  to  take  place,  ethers  closed  to  prevent 
evaporation.  One  side  of  the  flumes  was  of  glass  so  as  to  per- 
mit the  movement  of  the  moisture  to  be  observed. 

The  flumes  were  set  horizontally,  vertically,  and  at  various 
angles  with  the  horizontal,  and  in  each  position  were  packed 
with  a  number  of  representative  soils  varying  from  light  sandy 
varieties  to  heavy  clay.  This  arrangement  provided  for  the 
study  of  the  rate  and  extent  of  the  capillary  movement  in  col- 
umns of  various  types  of  soil  under  conditions  designed  re- 
spectively to  eliminate  the  attraction  of  gravity  as  a  factor, 
to  include  it  as  a  counter  attraction  to  the  capillary  force,  and 
to  include  it  as  an  assisting  force. 

In  connection  with  the  experiments,  records  were  kept  of 
the  air  temperature  and  the  evaporation  from  a  free-water 
surface. 

The  results  of  the  tests  of  vertical  soil  columns  confirm  in 
the  main  the  observations  of  other  investigators  of  the  verti- 
cal movement  of  capillary  water.  The  observations  indicate 
that  the  rate  of  movement  in  the  lighter  soils  is  more  rapid 
for  the  first  few  hours  and  then  slows  down  much  quicker 
than  in  the  heavy  soils.  In  general,  it  was  found  that  the 
lighter  the  soil  the  shorter  would  be  the  distance  the  moisture 
would  move  upward  in  a  long  period  of  time. 

The  horizontal  capillary  movement  of  moisture  has  not 
been  studied  to  any  great  extent  before.  In  respect  to  the 
rate  of  movement  in  the  lighter  and  heavier  soils  the  phe- 
nomena noted  in  the  case  of  upward  movement  are  (Exactly  re- 
versed when  the  movement  is  horizontal.  The  extent  of  the 
movement  in  the  various  soils,  with  one  exception,  was  in  In- 
verse order  to  their  moisture  equivalents.  The  light  soil  with 
the  lowest  moisture  equivalent  showed  the  greatest  move- 
ment of  moisture  while  the  heavy  soil  with  the  greatest 
moisture  equivalent  showed  the  least  movement  of  moisture. 
The  lighter  soils  used  the  greater  total  quantity  of  water  In 
long  periods  of  time  and  moved  it  farther  in  the  horizontal  di- 
rection than  the  heavier  soils.  These  are  the  opposite  of  the 
conditions  noted  in  connection  with  the  vertical  movement, 
and  should  be  of  particular  interest  to  highway  engineers,  In 
view  of  the  fact  that  the  horizontal  movement  of  water  from 
road  shoulders  toward  the  center  of  the  pavement  must  be 
fully  as  great  as  the  upward  movement  of  water  from  under- 
ground sources. 

The  phenomena  noted  in  connection  with  the  movement  In 
flumes  tilted  at  various  angles  to  the  horizontal  combine  the 
characteristics  of  the  movement  in  the  two  cardinal  directions 
as  might  be  expected. 

Among  the  observations  of  greatest  significance  to  highway 
engineers  are  those  which  refer  to  the  effect  of  temperature 
upon  the  movement  of  capillary  water.  The  experiments  in- 
dicate that  a  temperature  of  from  26°  to  32°  F.  has  a  marked 
influence  upon  soil  moisture  other  than  the  mere  fact  of  freez- 
ing. A  number  of  the  horizontal  flumes  tested  when  the  tem- 
perature was  or  recently  had  been  below  30°,  consistently 
showed  greater  percentages  of  moisture  near  the  top  of  the 
flumes  than  near  the  bottom  Basicly  the  percentage  of 
moisture  in  the  top  samples  should  be  less  than  that  in  sam- 
ples from  the  bottom  layers.  In  the  first  place  gravity  tends 
to  draw  the  moisture  to  the  lower  layers.  Secondly,  evapora- 
tion tends  further  to  reduce  the  moisture  at  and  near  tne  sur- 


Etii-i>ut>ing  and  Contracting  for  December  1,  19J0. 


541 


face.  Thus  the  laws  of  physics  would  indicate  a  lower  per- 
centage of  moisture  toward  the  top  of  the  fluue  than  near 
the  bottom.  There  were,  however,  sevi-ral  Instances  where 
this  relationship  was  Interchanged,  and  more  especially  was 
this  noticeable  during  the  winter  ot  U'lClT.  When  this  in- 
terchanged relationship  was  observed  so  frequently  during 
the  spring  of  1917  as  to  almost  preclude  the  probability  of 
•rror  In  sampling,  it  seemed  evident  that  the  unlooked-for  dls- 
•rlbution  of  moisture  was  the  result  of  some  natural  condition. 
It  soon  became  apparent  that  the  top  part  of  the  flumes 
'd  the  greater  percentage  of  moisture  during  only  that 
"{  the  year  when  the  air  temperature  was  or  recent ly  had 
below  30'.  Looking  back  over  the  results  of  the  pre- 
■■x  winter,  the  same  condition  was  found.  When  these 
i.icts  became  evident  it  was  .so  late  in  the  season  that  there 
was  no  opportunity  to  prove  the  matter  beyond  a  question  of 
doubt.  Before  a  definite  conclusion  can  be  drawn,  therefore, 
additional  experiments  will  have  to  be  made.  The  covered 
flumes  seemed  to  require  a  somewhat  lower  temperature  to 
produce  the  condition  than  the  open  flumes.  These  observa- 
tions are  so  suggestive  as  a  possible  explanation  of  the  satu- 
rated condition  of  road  subgrades  in  the  spring  of  the  year  as 
to  merit  the  fullest  Investigation  by  highway  engineers. 

Walter  W.  Mclaughlin,  senior  irrigation  engineer  of  the 
V.  S.  Bureau  of  Public  Roads,  is  the  author  of  Bulletin  No. 
'>35.  The  bulletin  is  now  available  for  free  distribution  and 
..  copy  may  be  obtained  by  applying  to  the  Chief  of  the  Bu- 
reau of  Public  Roads,  Washington,  D.  C. 


Super-Elevation  and  Widening  of 

Curves  on  Minnesota  State 

Highways 

By   J.   C    ROBBERS, 

As.-ilstant  ConslriictJon  l!:iisini*T.  Mininsotii  Highway  Department. 

The  State  Highway  Departmi'ut  of  Minnesota  has  adopted 
a  method  of  super-elevating  and  w  Ideiiine  of  curvef  on  pave- 
ments that  is  designed  to  facilitate  the  field  work  and  ofllce 
computations. 
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Snowshoes  for  Horses. — Snowshoes  for  horses,  according  to 
a  press  dispatch,  have  been  successfully  used  in  hauling  heavy 
freight  from  the  Grand  Trunk  Pacific  Ry.  in  Canada  to  the 
Spider  claims  on  Salmon  River.  The  snowshoes  are  of  iron, 
a  little  wider  than  the  horses'  hoofs,  but  considerably  longer. 
The  frames  are  narrow  iron  rods,  with  thin  strips  of  iron 
interlaid. 
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Missouri  Votes  $60,000,000  Bond  Issue  for  Roads. — At  the 
election  Nov.  2  the  proposition  to  issue  $60,000,000  of  bonds 
for  roads  carried  by  a  majority  of  2SS.nno. 
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Fig.  1 — Plan  and   Section  of  Pavement  at    Curves,  Showing  Lune  Method  Widening. 


Fig.   2 — Plan   and   Section    of    P.ivement    at   Curves,    Showing    Ring 
Method   ot   Widening. 

During  the  paving  season  of  1919  and  1920,  the  "Lune 
Method"  of  widening  was  used  by  this  department.  This 
method  provided  for  an  additional  widening  of  2  ft.  on  5° 
curves   and   graduated   uniformly   to  7   ft.  on  29°   curves.     It 

was  found  unsatisfactory  for  the 

following  reasons: 

1.  The  computations  for  area, 
as  shown  on  Fig.  1,  were  long, 
tedious,  and  subject  to  variation 
in  results  where  logarithms  and 
calculating  machines  were  used. 

2.  It  required  the  use  of  a  tran- 
sit, for  running  in. 

3.  It  increased  the  amount  of 
field  work. 

4.  The  loss  of  any  stakes  dur- 
ing the  setting  of  forms,  required 
a  transit  party  in  the  field,  or 
the  method  of  "fugging"  to  re- 
place the  missing  stakes. 

5.  The  desired  additional  width 
was  obtained  only  at  the  center 
of   the  curve. 

To  offset  these  objections.  It 
was  decided  to  use  a  "Ring 
Method"  ot  widening  connected 
by  two  transition  curves  to  the 
tangents.  Curves  up  to  7°  are 
super-elevated  to  compensate  for 
a  speed  of  27  miles  per  hour. 
From  7°  to  29°,  the  maximum 
super-elevation  is  used.  There 
has  been  considerable  argument 
about  the  amount  of  super-eleva- 
tion to  use,  where  to  begin  super- 
elevating  and  where  to  reach  the 
maximum.  After  a  study  of  the 
conditions  ty  the  engineers  of 
this  department  It  was  generally 
agreed  that  for  curves  of  2°  to 
7°,  the  pavement  should  be  super- 
elevated  to  compensate  for  a 
speed  of  27  miles  per  hour,  the 
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maximum  super-elevation  being  %  in.  per  foot  of  width.  It 
was  further  found  that  for  curves  ranging  from  7°  to 
29",  the  tendency  of  the  average  driver  was  to  decrease 
his  rate  of  speed  in  an  inverse  ratio  to  the  increase 
of  the  degree  of  curvature.  The  maximum  super-ele- 
vation as  adopted  for  curves  of  7°  to  29°.  compensates  for 
speeds  of  27  miles  per  hour  for  a  7°  curve,  decreasing  uni- 
formly to  12  miles  per  hour  for  a  29°  curve.  With  the  excep- 
tion of  right  angle  turns,  the  degree  of  curvature  of  the  major- 
ity of  the  curves  fall  between  1"  and  10".  After  the  maximum 
super-elevation   is   reached   at   7'.   the   pavement    is   given   a 
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Fig.  3 — Ch.-rt   o(   Offsets   and   Areas  for   Extra   Widening   of   Curves 
on    Pavement. 

graduated  additional  widening,  commencing  with  2  ft.  for  S° 
curves,  and  increasing  uniformly  to  5  ft.  tor  a  29°  curve.  A 
uniform  length  of  transition  was  adopted,  and  offsets  and 
areas  were  computed  and  compiled  as  shown  in  the  chart  be- 
low (Fig.  3). 

To  further  facilitate  the  field  work,  a  super-elevation  chart 
was  compiled,  giving  the  pitch  per  loot  of  width,  i'^or  curves 
of  7°  to  29°  the  super-elevation  slab  is  of  the  same  length  as 
the  transition  curve.  This  enables  the  field  man  to  set  the 
additional  widening  and  super-elevation  stakes  in  one  opera- 
tion. 
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Fig.  4 — Chart  of  Super-elevation   Pitches. 


Effects   of  Cal   as   Accelerator  of 
Hardening  of  Portland  Ce- 
ment Mixture 

The  eft'ect  of  calcium  chloride  in  Portland  cement  mixtures 
has  been  quite  thoroughly  investigated,  and  the  use  of  hy- 
drated  lime  in  such  mixtures  is  not  uncommon  in  practice. 
There  are  no  restrictions  on  the  use  of  these  materials  in 
concrete,  but  their  application  in  the  form  of  calcium  oxy- 
chloride,  or  "Cal,"  has  been  covered  by  patents.  In  view 
of  the  importance  to  users  of  cement  and  concrete  of  knowing 
the  properties  of  the  material  and  its  value  as  an  accelerator, 
a  co-operative  investigation  was  undertaken  by  the  U.  S. 
Bureau  of  Standards  and  the  patentee.  The  results  are  set 
forth  in  Technologic  Paper  No.  174.  written  by  Roy  N. 
Young,  associate  chemical  engineer  Bureau  of  Standards, 
and  issued  recently  by  the  Bureau.  The  following  summary 
of  the  results  of  the  investigation  is  reprinted  from  the 
above  mentioned  paper: 

Cal  is  a  material  obtained  by  pulverizing  the  dried  or  un- 
dried  product  resulting  from  a  mixture  of  either  quicklime  or 
hydrated  lime,  calcium  chloride,  and  water.  It  is  a  dry  white 
powder  which  may  be  handled  in  much  the  same  way  as 
hydrated  lime,  and  with  the  same  general  keeping  qualities. 
It  is  nmch  more  convenient  to  handle  and  use  in  making 
concrete  than  calcium  chloride,  either  fused  or  in  concen- 
trated solution.  Upon  exposuro  to  the  air  Cal  gradually  takes 
up  carbon  dioxide  and  becomes  somewhat  damp.  However, 
tests  indicate  that  long  exposure  does  not  affect  its  action 
as  an  accelerator  of  the  hardening  of  Portland  cement  mix- 
tures. 

The  setting  of  normal  Portland  cement  mixtures  may  be 
hastened  by  Cal  to  an  extent  which  is  very  desirable  in  con- 
crete construction  requiring  a  finished  surface.  The  finish- 
in  operation  may  proceed  with  much  less  delay  after  the 
concrete  has  been  placed,  which  should  result  in  cutting  down 
overtime  labor.  This  hastening  of  the  set  is  not  ob.iectlon- 
able  in  any  type  of  construction  providing  the  concrete  is 
placed  soon  after  it  is  gaged  with  water.  It  is  believed  that 
Cal  increases  the  workability  of  Portland  cement  mixtures. 
However,  no  attempt  was  made  to  measure  the  extent  of 
this  effect,  because  up  to  this  time  no  satisfactory  test  has 
been  developed   for   measuring  the   workability   of  Portland 

cement   mixtures. 

Unsound  cements  may  be 
greatly  benefited  or  made  sound 
by  an  addition  of  Cal.  This  ef- 
fect was  produced  in  neat  pats 
subjected  to  the  steam  test  and 
in  mortar  test  pieces  stored  in 
air. 

Limited  tests  indicate  that 
quicksetting  cements,  either 
fresh  or  having  become  quick- 
setting  on  aging,  may  be  made 
normal  by  the  addition  of  Cal  as 
used  in  cement  mixtures. 

There  was  no  indication  that 
the  amount  of  efflorescence  ap- 
pearing on  the  surface  of  cement 
mixtures  exposed  to  the  weather 
is  increased  by  the  use  of  Cal. 

The  series  of  tests  on  the  ef- 
fect of  Cal  on  steel  reinforcing 
bars  which  were  embedded  in  a 
thin  layer  of  Cal  cement  mortar 
and  exposed  to  the  weather  for 
eight  months  without  showing 
any  sign  of  corrosion,  while  fav- 
orable, is  too  limited  to  give  as- 
surance that  corrosion  will  not 
occur  under  these  conditions. 
Caution  should,  therefore,  be  ex- 
ercised in  the  use  of  Cal  in  con- 
crete containing  steel  reinforce- 
ment when  the  concrete  is  to  be 
freely  exposed  to  the  weather  or 
excessive  dampness.  It  is  be- 
lieved that  no  bad  effect  will  be 
produced  in  ordinary  building 
construction. 
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L'ndried  Cal  mixed  with  Portland  comtni  caudos  grealer 
deterioration  in  the  quality  of  the  cement  during  storage 
than  that  which  ordinarily  takes  place  Tii.'refore,  Cal  should 
be  added  to  the  concrete  materials  duriii);  the  mixing  opera- 
tion, preferably  before  the  water  is  uddril 

All  Portland  cement  mixtures  treated  wiih  Cul  tittainod 
greater  strength  at  the  2day  and  Tday  periodn  than  the 
corresponding  untreated  mixtures.  The  perccutaso  increuKO 
in  the  strength  of  mortar  at  the  2-day  period  obtuiued  by  an 
addition  of  5  per  cent  I'al  to  cement  ranged  from  40  to  HO. 
The  strength  of  the  treated  mortar  at  two  days  was  egual 
to  the  strength  of  the  untreated  mortar  at  3^  to  S  days. 
These  calculations  are  made  from  the  results  of  tests  In 
which  the  test  pieces  were  stored  in  water,  damp  t>and,  or 
damp  closet. 

Treated  mortars  stored  in  the  laboratory  air  attained  at 
2  days  strength  greater  than  that  of  the  untreated  mortars 
at  2&  days.  This  was  due  to  the  rapid  drying  out  of  the 
small  test  pieces  and  the  comparatively  slow  rate  of  gain 
Id  ftrcngth  after  the  2-day  period.  However,  this  indicates 
that  Cal  is  especially  advantageous  in  ci'iiient  mixtures  which 
are  necessarily  subjected  to  any  dryini;out  action. 

The  increase  in  strength  produced  by  .'>  per  cent  Cal  in 
concrete  mixtures  at  the  2-day  period  rangod  from  52  to  135 
per  cent,  and  the  strength  of  the  treated  concrete  at  the  2- 
day  period  was  equal  to  that  of  the  untreated  at  from  3  to 
4^1  days.  On  an  average  this  represents  a  saving  of  ap- 
proximately one-half  the  time  in  operations  which  are  de- 
pendent upon  pie  strength  of  the  concrete  at  early  periods. 
The  effect  of  the  air  storage  in  the  concrete  tests  was  less- 
ened in  degree,  owing  to  the  high  relative  humidity  which 
existed  throughout  the  storage  period. 

It  should  be  remembered  that  the  increase  In  strength 
resulting  from  an  addition  of  5  per  cent  Cal  does  not  rep- 
resent the  maximum  which  may  be  obtained  except  In  very 
rich  mixes.  As  much  as  15  per  cent  Cal  was  used  in  mortar 
tests,  giving  an  increase  of  220  per  cent  at  the  2-day  period. 

The  general  effect  of  Cal  on  Portland  cement  mixtures  is 
the  same  as  might  be  expected  from  the  use  of  equivalent 
amounts  of  hydrated  lime  and  calcium  chloride. 

The  3-year  tests  by  the  Bureau  of  Standards  on  concrete 
gaged  with  a  solution  of  calcium  chloride  are  sufficient 
grounds  for  believing  that  the  addition  ol  Cal  will  not  in- 
juriously affect  the  ultimate  strength  and  integrity  of  port- 
land  cement  concrete. 


Cost  of  Road  Roller  Operation  at  Los  Angeles. — The  engi- 
neering department  of  the  city  of  I.os  .Angeles.  Calif.,  owns  17 
steam  or  gas  rollers.  The  daily  cost  of  operation  for  the  year 
July  1,  1919.  to  June  30.  1920,  on  each  of  the  principal  classes 
of  work  on  which  they  were  employed,  is  given  as  follows  in 
the  last  annual  report  of  John  .A.  Griffin,  City  Engineer: 

Cost  i)er  day  for  Rootinp.      Discing.  KolIlnE. 

B  ton — ste.-\ni    .  •$10.57 

V  -1..   -■■  ..^  •9.62 

$22.70         $21.65  20.50 

27.3".  27.85  23.02 

..   I  .    —  23.69  23.06  21. SO 

U  ton— ^  19. SV  20.97  19.29 

15  t..n—  no.ifi  2S.19  24.11 

13  ton— .stp..m   26.02  26.33  21.69 

17  ton— steam    2J.67  26.G1  20.39 

•Includes  engineer  only,  no  helper  Is  employed  on  these  rollers 
a.s  they  are  us- 1!  on  the  construetion  of  .->.«phalt  paved  surfaces. 
The  figures  frr  M  other  rollers  include  the  cost  for  the  services 
of  one  enfrineer  and  one  helper. 

The  above  figures  are  the  average  for  all  rollers  employed 
of  a  given  capacity  and  are  the  cost  per  day  operated  for  each 
group  or  classe  of  rollers.  The  figures  for  all  rollers  Include  the 
actual  expenditures  for  fuel,  expense,  and  maintenance  and  for 
depreciation.  The  depreciation  is  figured  on  an  estimated  life 
of  15  years.  As  not  all  of  the  rollers  were  operated  the  full 
year,  certain  ones  were  in  operation  during  the  period  subse- 
quent to  the  date  when  a  higher  wage  scale  became  operative, 
while  others  were  not.  This  has  resulted  in  a  higher  dally 
cost  for  such  rollers  than  for  those  not  operated  subsequent  to 
that  date. 


County  Highway  Contracts  in  Pennsylvania. — Twenty- 
seven  county  road  projects,  involving  the  construction  of 
88.18  miles  of  highway  to  cost  $4,.526,960.72,  mostly  in  West- 
em  Pennsylvania,  are  being  supervised  by  the  state  high- 
way department,  which  has  approved  plan  under  which  the 
county  authorities  are  proceeding.  All  of  the  projects  are 
for  modern-typed   pavements. 


EffcctofOuantity  Changes  on  Con- 
tractor's Profits* 

B>    \V.\UO  r.  CHUlriTlK, 
Ki-9t»rih  Enelnoer,   Assoeiuti-d  ili-mral  Contrailors  of  America. 

In  making  a  study  of  highway  contracts  recently.  It  was 
found  that  14  states  In  the  Union  are  using  Pennsylvania  speci- 
fications. Some  have  adopted  those  of  Illinois,  and  a  number 
have  combined  the  two.  How  much  analytical  thought  was 
sprinkled  In  this  borrowing  verbatim,  is  a  natural  iiuery  from 
contractors.  Nearly  40  states  use  the  tlme-honorL-d  clause 
that  runs  something  like  this: 

•Final  p.iyment  will  be  on  the  actual  quantities  of  work  done 
and  materials  furnished  at  the  unit  price  set  forth  in  the  con- 
tract and  no  allowance  will  be  made  for  low  or  anticipated 
profits  due  to  any  increase  or  decrease  In  quantities.  The  de- 
partment also  reserves  the  right  to  omit  any  item  of  work 
contained  in  the  estimate." 

For  years  contractors  have  been  signing  such  contracts  de- 
spite the  fact  that  every  such  reduction  or  omission  consti- 
tutes a  direct  financial  loss.  The  overhead  and  indirect  ex- 
pense must  be  distributed  to  a  certain  number  of  units,  and  If 
that  number  is  decreased,  all  expense  which  is  not  reduce<l 
proportionately  stands  as  a  loss  of  profit. 

The  extent  of  the  loss  which  Is  entailed  by  reducing  quan- 
tities is  frequently  underestimated.  This  is  usually  due  to 
lack  of  properly  segregating  and  studying  those  costs  of  a  job 
which  are  not  reduced  when  the  puy  units  are  reduced.  In 
any  instance  where  the  total  of  such  costs  equals  the  original 
possible  profit,  the  profit  will  be  wiped  out  by  a  GO  per  cent 
1  eduction  In  quantities.  If  these  fixed  charges  are  greater 
than  the  original  possible  profit,  a  loss  of  all  profit  may  occur 
with  less  than  a  50  per  cent  reduction.  On  work  which  re- 
quires a  great  variation  of  construction  to  be  paid  for  by  a  few- 
different  units,  the  profit  may  readily  be  wiped  out  by  a  reduc- 
tion of  2.5  per  cent,  an  amount  allowable,  without  adjustment  of 
the  contract  price,  under  some  state  contracts.  A  need  exists 
therefore  for  some  simple  method  of  showing  the  relationship 
between  these  reductions  and  unit  i)rices. 

The  relation  of  quantity  changes  to  cost  of  the  work  may  be 
generally  stated  as  follows: 

1.  The  unit  cost  becomes  greater  at  an  Increasing  rate  as 
the  original  quantities  are  reduced. 

2.  The  per  cent  increase  in  the  unit  cost  caused  by  anv 
reduction  is  greater  than  the  per  cent  decrease  caused  by  a 
similar  addition. 

3.  The  rate  of  increase  or  decrease  depends  upon  the 
amount  of  fixed  charges  carried  by  the  work. 

What  Constitutes  Fixed  Charges?— By  fixed  charges  In  this 
instance  is  meant  every  expense  that  is  independent  of  the 
number  of  units  constructed  and  a  part  of  every  expense  of 
the  work  which  is  not  directly  proportional  to  the  number  of 
units.  The  latter  Is  dimcult  to  estimate  because  the  contrac- 
tor has  no  way  of  checking  it.  But  he  knows  well  enough  that 
scarcely  any  item  of  construction  expense  will  be  reduced  In 
proportion  to  a  decrease  In  the  pay  quantities. 

The  following  is  a  list  of  common  fixed  charges: 
1.  Cnmp  and  Temp.  Structures:        J.  Equipment: 

L«adlnK  and   unlondlnir 
Krcctins   and    dismantling 
KrelKht  and  h.iullne 
The  rental  charge  (usually) 


M.iterl,-ils 
Erecting 
Movinc 
2.  Aiixillar>-  Work: 
W.-iter  supply 
Pminage 
Slillncs 

Telephone  lines 
'~ibstructlona 
Haullni,'  roads 


4.  Slisceii.-ineous: 
Permits 
Ijind  d.imaj;c5 
Hardware  utensils 
Rent 
Special  risks 


On  certain  projects,  culverts,  ditches,  catch  basins,  or  any 
other  parts  of  the  construction  which  do  not  appear  in  the  con- 
tract as  pay  quantities,  may  constitute  a  portion  of  the  fixed 
charges. 

Effect  of  Quantity  Changes  on  Costs.— For  a  specific  case 
the  accompanying  curves  show  the  effect  of  these  charges  on 
cost  and  profit,  when  the  original  contract  quantities  are 
altered.  A  contract  for  100,000  sq.  yd.  of  concrete  paving  is 
assumed.  The  unit  price  of  $3  per  square  yard  Is  assumed 
made  up  of  the  following: 


Am^Hca.  '*"'   ^""«'="    °f    ">«    Associated    General    Contractor?    of 
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Chart  I — Effect  on  Profit  and  Cost  of  Work  Rasulting  from  Changing  Contract  Quality. 


CHART  I. 

Per  cent. 

Net   profit    10 

l-^x2cl    charges     10 

All   other   expense 80 

Contract  price   100 

CHART  II. 

Net   profit    10 

Kixc'J  charges    20 

AH    other    expense 70 

Contract  price   100 

Chart  I  shows  the  effect  of  any  addition  or  deduction  up  to 
50  per  cent  of  the  contract,  when  the  fixed  charges  are  low, 
I.  e.,  10  per  cent.  Chart  II  shows  the  effect  when  they  are 
high,  i.  e..  20  per  cent.  The  item  "all  other  expense"  means 
that  portion  of  the  total  expense  which  will  vary  directly  with 
any  change  in  the  revenue  producing  units.  The  values  for 
plotting  the  curves  are  found  as  follows: 

CURVE  A,  CONTRACT  REDUCED  15  PER  CENT. 

Original  contr.ict — 100.000  sq.  yd.  at  ?3 $300,000 

Net  ccst  of  original  contract   'minus  10  per  cent  profit)...  270,000 

FLxcd    charges — 10   per  cent  of   $300.000 30,000 

All  other  expense — SC  per  cent  of  $300.000 240  000 

Reduced  contract — 85  per  cent  of  J30O.000 255,000 

COST  OF  "W^ORK  UNDER  REDUCED  CONTRACT. 

Fixed     charges     (constant) j  30,000 

85  per  cent  of  "all  other  expenses"  ($240,000  X  .85) 204,000 

Net  cost  of  reduced   contract   (minus  profit) 234000 

Contract     price     ($3, no  x  100,000  x  .85) 25.5  000 

Profit    ($255,000  —  $234,000)    21000 

Peroer.tOBO    of    profit    ($21,000.^255,000) 8^2% 

CrURVE  C.  CONTRACT  REDU<::ED  15  PER  CENT. 

Net  unit  cost  of  reduced  contract  ($234,000.4-85,000) 

.     per  sq.  yd.  $2.75 

Net  unit  cost  of  worK  for  original  quantities  ($270,000  -H  100.- 

000)   per  sq.  Yd.     2. TO 

Increase  In  unit  cost  due  to   15  per  cent  reduction  in  quan- 
tities   per  sq.  yd.       .05 

Increase  In  unit  cost  duo  to  16  per  cent  reduction   in  quan- 
tities      1.0% 

Curves  A,  right  half,  reading  up  and  right,  show  per  cent  net 
profit  when  quantities  are  reduced. 

Curves  A,  left  half  reading  up  and  left  show  per  cent  net 
profit  when  quantities  are  Increased. 

Curves  B,  reading  up  and  left,  show  (1)  per  cent  decrease  in 
unit  cost  when  quantities  are  increased  and  (2)  necessary  de- 
crease in  contract  price  to  maintain  original  per  cent  of  profit. 

Curves  C.  reading  up  and  right,  show  (1)  Increase  in  unit 
cost  when  quantities  are  reduced  and  (2)  necessary  increase 
in  contract  price  to  maintain  the  original  per  cent  of  profit. 


For  example,  after. estimating  this  concrete  highway  job  on 
a  basis  of  10  per  cent  net  profit  with  the  fixed  charges  ap- 
proximately 20  per  cent  of  the  contract  amount.  Chart  II  will 
furnish  the  information  for  adjusting  the  price  for  any  change 
in  the  contract  quantities.  Assuming  a  20  per  cent  reduction 
in  quantities,  the  following  facts  are  shown  by  the  curves: 

1.     Reading  down  from  top  of  the  chart  under  20  per  cent 


Per  Cent  Incfcase  inQuonn/ies 
^3       so       zf      io       ir       10        i 


PerOent  Decrease  in  Quantifies 

IS         to         £S        so        3T 


1*"  vt.f  '  m  it 

f  ii-rti  Chirqra  M* 


Chart  11  —  Effect  on   Profit  and  Cost  of  Worl<  Produced   by  Changing 
Contract   Quantities. 

decrease  to  curve  A  and  then  horizontally  to  the  right,  the  net 
profit  will  be  5  per  cent  instead  of  10  per  cent. 

2.  Reading  down  from  the  top  under  20  per  cent  decrease 
to  curve  C  and  horizontally  to  the  right,  the  increase  in  unit 
cost  will  he  5.6  per  cent  which  is  also  the  amount  by  which 
the  original  unit  price  must  be  Increased  to  maintain  the  10 
per  cent  profit. 
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For  an  increase  of  20  per  cent  In  quanti'ies,  reading  down 
to  curve  A.  then  horizontally  left,  the  net  iToHl  will  be  13.2 
p«r  cent.  Reading  down  to  curve  B,  then  left,  the  decrease  in 
unit  cost  and  the  decrease  in  unit  price  necessary  to  maintain 
the  proOt  at  10  per  cent  are  3.7  per  cent. 

The  slope  of  the  curves  is  set  by  the  ratio  of  fixed  charges 
to  profit  and  the  ratio  of  profit  to  unit  price.  These  propor- 
tions will  vary  on  different  contracts,  1.  e..  the  amount  which 
a  given  change  in  quantities  will  alter  profit  varies  on  differ- 
ent jobs.  But  if  a  contract  estimate  is  made  in  detail  and  the 
fixed  charges  are  segregated,  the  cur\es  for  that  contract  may 
be  readily  drawn.  By  means  of  these  the  proper  adjustment 
of  price  may  be  determined  for  any  change  of  quantity  in  ad- 
Tance. 

Suggested  Clause  for  Quantity  Changes.— The  same  analysis 
iB  appli'Mble  to  railroad  or  other  uni*  jirlce  work.  Under  any 
contract  where  indirect  expenses  must  bo  distributed  to  cer- 
tain pay  quantities  a  reduction  of  such  quantities  leaver  a  part 
of  the  expense  uncovered.  To  be  profitable  againtt  this,  an 
analysis  should  be  made  of  each  job  and  the  contnict  should 
provide  for  adjustment  upon  the  basis  of  that  analysis.  A 
clause  containing  the  results  of  the  analysis  should  be  incor- 
porated in  the  contract  in  place  oi  the  tiuie-houored  clause 
providing  "no  allowance  for  low  or  anticipated  profits  due  to 
any  increase  or  decrease  in  quantities."  Such  a  clause  might 
read  as  follows: 

"If,  by  order  of  The  Department,  the  number  of  any  Pay 
rnlts  shall  be  omitted  or  changed  in  amount  more  than  30  per 
cent  payments  for  every  such  quantity  changed  shall  be  deter- 
mined by  arbitration  as  hereinafter  provided.  If  any  Pay  Unit 
shall  be  reduced  in  amount  30  per  cent  or  less,  the  unit  price 
for  every  quantity  changed  shall  be  increased  according  to  the 
following  schedule: 

CorrcspondlnK  Increase 
Decrease  in  Quantities.  of  Unit  Price. 

0%  to  10%    

lO'^  'o  15%    

16%  to  20%    

10%  to  25%    

S5%   to  30%,   

"If  the  number  of  any  Pay  Units  shall  be  Increased  in 
amount  30  per  cent  or  less,  the  unit  price  for  every  quantity 
changed  shall  be  decreased  according  to  the  following  sched- 
ule: 

Corresponding  Reduction 
Increase  In  Quantities.  of  Lnlt  Price. 

0%  to  10%    


10%  to  15% 
1S%  to  20% 
•0%  to  25% 
25%  to  30% 


Systematic  Inspection  Cuts  Cost  of  Motor  Truck  Operation. 
—Systematic,  thorough  inspection  Is  essential  to  economical 
truck  operation,  whether  1,  50  or  1.5C  trucks  be  in  service.  It 
cuts  maintenance  cost  and  operating  expenses,  reduces  depre- 
ciation, increases  operating  cfficieucy  and  "tones  up"  the 
driver.  An  operator  of  a  fleei  of  nearly  800  trucks  recently  de- 
clared that  Inspection  actually  decreased  operating  expenses 
by  20  per  cent.  Some  of  the  better  truck  makers  maintain 
Inspection  service  of  varying  degrees  of  efficiency.  If  an 
owner  cannot  avail  himself  of  this  sen-ice  he  should  have 
an  expert  inspect  his  trucks  at  least  once  a  month.  A 
thorough  Inspection  requires  at  least  two  hours'  time.  The 
Inspector  should  check  a  printed  form  report,  noting  after 
actual  test  the  condition  of  the  various  parts  of  the  motor, 
governor,  radiator,  carburetor.  Ignition  system,  clutch,  grease 
cups,  transmission,  steering  mechanism,  rear  axle,  chassis, 
body,  cab,  brakes,  etc.  This  monthly  report  constitutes  the 
eyes  of  the  truck  owner  or  fleet  manager.  It  tells  him  whether 
the  driver  is  competent,  whether  the  truck  Is  overloaded 
cr  otherwise  abused.  It  gives  him  a  check  upon  bis  repair 
service,  showing  whether  it  is  up  to  standard,  and,  most  im- 
portant of  all.  it  is  the  best  Insurance  against  possible  break- 
downs or  troubles.  It  truly  is  a  'stitch  in  time"  policy.  Some 
of  the  larETC-r  fleet  owners  have  their  own  inspection  service 
highly  organized.  The  inspectors  have  the  power  to  send  a 
truck  to  the  sen-lce  shop  if  they  deem  it  necessary.  They 
are  responsible  only  to  the  fleet  manager,  thereby  furnishing 
him  with  a  check  upon  his  maintenance  and  operntlng  divi- 
sions. 


The    Measure   of  a  Model  Paving 

Program  for  Typical  City 

of  20,000 

An  interesting  study  of  the  relation  between  real  property 
values  and  percentages  of  paved  streets  was  given  by  Mr. 
Maurice  B.  GreenoUKh,  Secretary,  National  Paving  Brick 
.Manufacturers'  Association,  in  a  paper  presented  Nov.  15  at 
the  annual  convention  of  the  City  Managers'  Association.  Based 
on  data  secured  from  21  cities,  Mr.  Oreenough  has  prepared 
a  graph  which  gives  the  measure  of  what  a  typical  city  of 
20.000  population  ought  to  have  and  to  do  In  the  w.ny  of  pav- 
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Fig.    1 — Relation    of    Property    Value    to    Paved    Streets. 
Ing.     An  abstract  of  the  paper  follows.     The  cities  con.sldered 
In  the  study  are  given  In  Table  I . 

The  average  population  of  these  cities  Is  20,232.  The  area 
of  the  typical  city  Is  4.094  acres.  The  community  has  70.7 
miles  of  dedicated  streets  of  which  28.2  miles  are  paved.  The 
value  of  real  property  Is  $14,025,000. 

The  variations  are  very  great,  however,  in  the  actual  values 
from  which  the  typical  averages  are  derived.  A  wide  range 
separates  extreme,  and  mean  and  extreme  values,  on  all  points 
except  population.  The  diverse  composition  of  cities  of  the 
same  size  is  strongly  emphasized. 


T  VBLK    I— SHOWI.VO    PAT.X    .\ND    COMPrTATION    FOR    PER 
'     CENT  OF   P.WED   STREKT.S    .\ND   VALUE    PER   ACRE 
OF  ItEAI.  PROPERTY    IN   21   CITIES. 
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city.  «-- 

.Mllancc.   0 7<.0 

Ann   Arbor,    Mich 80.0 


Applcton.   Wis.    ., 
A,-l!.-i(Tton,    Mass. 
narli<Tton.    o.    ... 

Bcloit.    Wis 

Bld.lcford.     Me. 


90.1_ 
42.0 
66.1 
81.0 
(t) 


Unj-tol.   Crnn 150.0 

Carliondnlo,   Pa. 
Cnhoo.i,     N.     Y.. 
r):invlllc.    Va.     . 
Elyrl.i.    O 
Fr"-port. 


Wlrona 


III.  . 
Ind. 
Pa... 
Y.... 
■rdlno.  CaL. 

\!n.      .  . 
•1.     111. 

Wis. 


.15.0 
35.0 
51.5 
68.0 
70.0 
91.5 
48.0 
49.0 
75.0 
125.0 
66.0 
59.4 


K  ^  ar, 
o  >  flj 


350 
C7.0 
14.8 
20.1 

8.9 
35.0 
44.0 
25.5 

7.8 
15.1 
35.5 
35.8 
41.1 
66.4 
24  1 
19.7 
20.0 
32.0 
18.8 
14.4 
18.0 


^»ll 

5  -— 


47.2 
«3.fl 
16.2 
48.0 
13.4 
43.6 

16.9 
22.2 
43.1 
6S.9 
61.6 
68.6 
61.6 
60.1 
40.1 
26.6 
26.5 
28.4 
24.1 
26.6 


a.- 


523,289.000* 

2fi,O(K),00n 

6,000,000 

21,759,675 

22.940,000 

16,363.265 

10,935,700 

18,759.000 

7,764,984 

8,668,467. 

15,601. 97S 

20,236,000 

5.778,895 

18,116.810 

12,287.607 

10.641,485 

(t) 

5.152.S70 

7.200,000 

5,876,448 

(t) 


2,899 
•),S10 
4,160 
3,620 
3.S40 
3.232 
(t) 
16.000 
2,227 
3.200 
2.208 
4.224 
2,6S8 
2,995 
2.6SS 

3.r,no 

4,480 
1,760 
3,360 
7,360 
2,355 


e  c  h 
£-> 

S^" 

..Mb. 

."    -  o 

$8,030 
6.7711 
1,442 
6. 11(1 
5.972 
6,062 


1.171 
3.486 
2,709 
7.066 
4.790 
2.160 
6.059 
4,571 
3,040 


2.928 

2,143 

798 


Y.-ikima,'   Wash 70.0  

Avif.    for   18  citlest...  1^      ^8^       41.6       $14,025,362       4.094       $4,132 

•FlRxire  for  real  property  value  Is  75  per  cent  cf  total  real  and 
porpon.ii. 

tNot  given.  .    ,    ,  ..  ^». 

•ri.M.f.  --il  San  Remardlno  and  Taklma  arc  excluded  from  the 
Tv.V  ise  of  incomplete  data.     The  averaBC!"  «re  therefore 

thd  'les. 
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A  few  illustrations:  Tte  minimum  real  property  valuation 
is  $5,153,000  at  Sedalia.  The  maximum*  is  $26,000,000  at  Ann 
Arbor.  Sedalia  has  the  least  area  also,  1,700  aere=  Bristol 
has  the  largest  with  IG.OOO  acres.  Carbondale  has  the  lowest 
total  miles  of  dedicated  streets  with  35.  Bristol,  as  might  be 
expected,  has  the  highest,  with  150.  Sedalia  leads  in  density 
ot  population  with  12.4  persons  per  acre,  and  has  the  least  per 
capita  real  property  valuation,  $236.  Bristol  has  the  minimum 
population  per  acre  with  1.4  persons  as  the  figure. 

Ann  Arbor  has  the  largest  per  capita  real  property  valua- 
tion, $1,300  per  person.  The  typical  city  has  5.0  persons  per 
acre  and  a  per  capita  real  property  value  o(  $692. 

A  casual  comparison  might  lead  us  to  believe,  for  instance, 
that  because  Beioit  has  three  times  the  real  property  valuation 
of  Sedalia,  it  should  have  three  times  as  many  miles  of  paved 
streets.  As  a  matter  of  fact,  Sedalia  has  32  miles  ot  paving 
and  Beioit.  35  instead  of  the  96  the  comparison  would  indicate. 
This  illustration  serves  no  more  than  to  point  to  the  risk  of 
forming  unsound  conclusion  from  superficially  drawn  com- 
parisons. 

It  does  not  necessarily  follow  that  because  one  city  of  20,000 
inhabitants  has  40  miles  of  paving  that  any  one  of  as  many  as 
ten  others  ought  to  have  the  same  number  of  miles.  We  must 
seek  farther  for  a  basis  of  proper  comparison.  We  shall  find 
one  in  the  relations  between  real  property  values  and  the  per- 
centage of  paved  streets.  And  we  shall  also  find  that  this 
proper  basis  of  comparison,  at  the  same  time,  gives  us  the 
measure  of  what  a  city  of  20,000  population  ought  t^  hdve  and 
to  do  in  the  way  of  paving. 

Students  of  paving  economics  have  long  known  that  land 
abutting  a  paved  street  is  worth  more  per  unit  of  area,  other 
things  being  equal,  than  land  on  an  unpaved  street.  The  more 
paved  streets  a  community  has,  the  higher  should  be  the  total 
real  property  valuation. 

Of  course  the  general  level  of  real  property  value,  from 
which  the  paving  increment  is  measured,  is  not  necessarily  the 
same  for  all  cities,  even  those  of  the  same  size,  for  many  com- 
plex factors  of  economic  and  social  significance,  ot  no  relation 
to  paving,  have  to  do  with  the  determining  of  values  in  any 
community.  But  admitting  a  varying  level  of  values  in  as 
many  cities  as  may  be  named,  of  the  same  size,  we  find  that 
there  is  a  fixed  relationship,  common  to  all  the  cities,  which 
gives  us  a  safe  index  for  comparison. 

The  Index  Evaluated. — If  we  compute  the  percentage  of 
paved  streets  for  each  of  the  cities  which  constitute  the  basis 
of  this  inquiry  and  determine  the  average  valuet  per  acre  of 
real  property  for  each  city  as  in  Table  I,  we  have  the  neces- 
sary factors.  Figure  1  shows  the  plotting  of  these  co-ordinate 
points.  The  index  we  are  seeking  is  found  to  be  represented 
by  the  straight-line  graph  whose  equation  is: 

Vr  — 1000 

P  = 

75.2 
where  Vr  =:  Average  Value  of  Real  Property  per  Acre  and  P  = 
The  Percentage  Ratio  of  Paved  Streets  to  the  total  mileage  of 
dedicated  streets. 

The  Practical  Use  of  the  Criterion. — The  principal  uses  of 
this  criterion  or  index  are  two  in  number: 

First — Any  city  of  20,000  inhabitants  may  judge  its  com- 
parative position  with  reference  to  another  city  of  20,000  in  re- 
spect to  paving  improvements. 

Second — A  means  is  provided  to  estimate  the  amount  of  new 
con.>!truction.  subject  to  adjustment  to  fit  local  conditions,  that 
a  city  of  20,000  will  require  in  any  given  period  of  future  tiime. 

The  first  application  of  the  index  is  largely  of  general  in- 
terest, from  the  standpoint  ot  rivalry.  It  enables  a  city  to  tell 
whether  It  is  keeping  pace,  in  paving  progress,  with  other 
cities  in  the  country  of  equal  rank. 

The  second  use  of  the  index  is  by  far  the  more  important. 
It  furnishes  a  rather  definite  criterion  to  guide  a  city  In  the 
fixing  of  Its  prospective  paving  requirements  during  any  com- 
ing period  of  time.  Thus  by  estimating  the  probable  average 
value  of  realy  property  at  the  end  of  five  years,  say,  which 
any  city  can  do  with  reasonable  accuracy,  the  equation  or  curve 
win  show  the  normal  per  cent  of  paved  streets  which  the  city 
should  possess  at  the  expiration  of  the  period. 
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are  as  appraised  for  taxinR  purposes, 
uniform    m.tli.xl^    rlo    not    prevail    for 


To  illustrate:  Suppose  our  typical  city,  which  has  an  aver- 
age real  property  value  of  $1,132  per  acre  and  41.6  per  cent  of 
paved  streets,  out  of  a  total  street  mileage  of  70.7,  estimates 
that  its  real  property  will  be  worth  an  average  of  $1,600  an 
acre  at  the  end  of  five  years.  The  city  should  then  have  47. S 
per  cent  of  its  streets  paved,  or  33.S  miles.  It  now  has  28.2 
miles.  Therefore,  to  keep  up  to  the  prevailing  practice  for 
cities  of  20,000,  our  typical  city  must  build  1.12  miles  of  new 
paving  per  year  for  the  next  five  years.  Thus  by  the  use  ot 
the  relation,  with  due  regard  to  local  conditions  that  may 
modify  the  values  somewhat,  the  determination  of  prospective 
paving  requirements,  in  terms  of  totals,  is  at  least  partially 
lifted  out  of  the  realms  of  conjecture. 

The  following  table  gives  the  percentages  of  paved  streets 
that  correspond  to  each  $500 — increment  in  average  real  prop- 
erty values,  according  to  the  relation  just  derived: 
Value.  Per  cent. 

$1,000  0.0 

1.500  6.6 

2,000  13.3 

2,500  19.9 

3,000  2G.6 

3,500  33.2 

4.000  39.9 

4,500  46.5 

5.000  53.2 

5,500  59.8 

6,000  66.5 

6,600  73.1 

7,000  79.8 

7,500  86.4 

8,000  93.1 

8,500  99.7 

8,520  100.0 

Who  Pays  for  Street  Improvements. — The  paving  problem 
canot  be  considered  without  special  consideration  of  the  point 
of  view  of  the  taxpayer.  To  a  large  extent  the  cost  falls  upon 
the  property  owner  and  he  pays  most  of  the  bill  in  direct 
taxes.  A  brief  review  of  just  what  the  taxpayer's  part  is  in 
street  improvements  in  the  city  of  20,000  is  pertinent. 

The  proportion  ot  the  cost  of  new  construction  that  falls 
upon  abutting  property  is  large  but  quit  variable.  No  one 
method  is  in  the  majority  according  to  the  returns  from  the  21 
cities.  The  leading  method  is  that  whereby  the  property  pays 
100  per  cent  less  the  cost  of  intersections — the  intersections 
being  paid  for  out  of  the  general  funds  ot  the  city.  In  62  per 
cent  of  the  cities,  more  than  9S  per  cent  of  the  cost,  less  in- 
tersections, is  charged  to  abutting  property.  In  two  instances 
none  of  the  cost  is  borne  by  abutting  property.  A  detailed 
statement,  in  order  of  the  proportion  paid  by  property  owners, 
follows: 

TOO  per  cent   4  cities 

lOu  per  cent  less  rntersec'ions 7  cities 

!>R  per  cent  less  intersections 2  cities 

85  per   cent    1  city 

SO  per  cent   .'.  2  cities 

fiSra   per  cent    1  city 

50  per   cent    1  city 

3SMi  P^r  cent  1  city 

0  per   cent    '. 2  cities 

Total     21  cities 

The  various  proportions  of  the  cost  of  reconstruction  paid 
for  by  abutting  property,  in  order  of  amounts,  is  as  follows: 

100  pe;-    cen  t    3  cities 

100  per  cent  less   intersections 2  cities 

80  per  cent   1  city 

50  PC.'    cent    3  cities 

0  per  cent   9  cities 

Depending  on  first  cost 1  city 

Not    reporting     2  cities 

Total     21  cities 

The  entire  cost  of  maintenance  and  repair  is  paid  out  of 
the  general  fund  in  these  cities,  but  derived,  nevertheless, 
from  taxation. 

Heating  Brick  for  Cold  Weather  Paving. — In  the  construc- 
tion last  year  of  a  4-mile  brick  pavement  in  Black  Hawk 
County,  Iowa,  the  work  was  continued  until  after  cold 
weather  began.  In  fact,  some  brick  were  laid  only  a  few 
days  before  Christmas.  In  cold  weather  it  was  found  neces- 
sary to  sprinkle  the  cement-sand  cushion  before  laying  the 
brick,  in  order  to  keep  the  cushion  from  freezing.  It  also 
became  necessary,  at  times,  to  heat  the  brick  before  apply- 
ing the  asphalt  filler.  For  this  purpose  a  surface  heater 
was  used.  This  consisted  of  an  iron  cover  about  5  ft.  square, 
the  edges  fitting  down  closely  over  the  pavement  surface 
under  which  gasoline  flames  burned.  The  results,  according 
to  a  paper  presented  before  the  Iowa  Engineering  Society, 
were  satisfactory  when  the  brick  were  covered  only  by  a 
light  frost  or  a  very  light  snow,  but  when  the  joints  were 
filled  with  ice.  It  could  not  be  melted  without  injuring  the 
brick. 
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Railway  Transportation  and    Ter- 
minals  and  the  City  Plan^ 

By    NELSON    P.    LKWIS, 

Chici  Englncor,  Board  of  Esllmatt-  and  Apportionment, 

New   York   City. 

In  this  paper  consideration  will  be  devoted  almost  entirely 
to  transportation  by   railroad  and   the  need  of  suitable  pro- 
vision for  railway  terminals  (using  the  word  in  its  generally 
accepted  sense  rather  than  with  its  literal  meaning),  and  oi: 
the   co-ordination   of   different   transportation    lines   in   order 
that  the  facilities  of  all  lines  may  bo  availed  of  by  the  ship- 
per or  receiver  of  goods  at  a  minimum  cost,  time  and  Incon- 
venience to  them.     If  a  merchant  receives  goods   from  sev- 
ral  different  sections  of  the   country  or   if  a   manufacturer 
V  ishes  to  make  shipments  to  as  many  points,  he  should  not 
:••  compelled  to  go  to  a  diflferent  part  of  the  city  to  receive 
.1-  deliver  freight  arriving  or  leaving  by  different  lines.     He 
should   be   able   to   use   the   nearest    and    most   convenie»tly 
located   freight   station  whatever   may   have   been   the  origin 
I        or  whatever  may  be  the  destination  of  his  Koods  or  by  what- 
ever line  they  may  be  carried.     This  is  a  fundamental  eco- 
nomic principle  which  holds  good  whether  the  town  be  large 
or  small  or  whether  the  transportation  lines  serving  it  be 
few  or  many. 

During  the  boom  period  of  a  town's  growth  every  new  rail- 
way line  which  seeks  an  entry  is  welcomed  with  open  arms 
and  is  allowed  to  come  in  as  it  wishes,  to  cross  streets  at 
grade  and  to  establish  its  terminals  where  land  is  cheapest 
and  the  cost  of  construction  is  lowest.  The  result  will  be  a 
number  of  independent  and  disconnected  freight  terminals, 
subsequent  connections  between  which  become  increasingly 
ditticult  and  expensive  as  the  city  grows. 

If  a  town  is  a  seaport  or  on  a  navigable  waterway,  little 
or  no  thought  has  heretofore  been  given  to  the  co-ordination 
of  the  shipping  and  railroad  facilities.  The  fact  that  they 
are  a  single  problem  has  for  some  years  been  appreciated 
in  Europe  and  in  South  America,  as  will  be  seen  from  a 
casual  examination  of  the  plans  of  such  seaports  as  London. 
Liverpool.  Hamburg.  Rotterdam.  Antwerp.  Havre.  Buenos 
Ayres  and  Rio  de  Janeiro,  and  even  such  inland  ports  as 
Duisburg-Ruhrort  and  Frankfort-on-the-Main.  But  that  is 
too  large  a  subject  to  discuss  in  this  connection. 

Most  of  our  cities  were  not  planned  as  we  now  understand 
the  word  planning.  The  site  was  surveyed  when  people  be- 
gan to  make  their  homes  and  establish  their  business  there 
and  series  of  streets  were  laid  down  for  the  original  settle- 
ment and  its  successive  additions.  If  a  railroad  was  already 
there  the  streets  were  quite  likely  to  have  been  laid  out 
across  and  parallel  with  the  railroad  which  may  have  been 
left  as  a  conspicuous  feature  of  the  main  thoroughfare,  a 
condition  which  often  survives  for  many  years,  as  is  the  case 
in  Syracuse,  N.  Y.,  where  the  railroad  still  occupies  the  sur- 
face of  an  important  street,  although  its  removal  has  long 
been  discussed  and  many  plans  have  been  made  to  accom- 
plish this  result. 

Location  of  Passenger  and  Freight  Terminals. — But  let  ns 
assuni'^  that  our  citifs  are  to  be  plannt'd  or  at  least  their 
future  development  is  to  be  guided  in  an  intelligent  man- 
ner and  the  blunders  due  to  lack  of  a  proper  plan  are  gradu- 
ally to  be  corrected  in  so  far  as  it  is  possible  to  do  so.  One 
of  the  first  questions  which  will  present  itself  is  the  best 
location  for  railroad  passenger  and  freight  stations  or  termi- 
nals, as  they  are  commonly  called.  Should  they  or  should 
they  not  be  placed  as  near  as  possible  to  the  business  cen- 
ter? This  question  was  discussed  by  Col.  William  J.  Wil- 
gus,  formerly  Chief  Engineer  and  Vice  President  of  the  New- 
York  Central  Ry.,  in  a  paper  presented  at  the  City  Planning 
Conference  held  in  Cincinnati  in  April,  1920,  and  which 
formed  a  part  of  the  report  of  the  Special  Conference  Com- 
mittee on  Railroad  Terminals.  He  states  the  case  so  clearly 
that  the  writer  ventures  to  quote  him  at  some  length,  as 
follows: 

The  advantages  (of  placing  them  near  the  business  center)  are 
convenience  to  that  portion  of  the  traveling  public  which  can 
most  easily  complete  Its  Journey  on  foot:  and.  In  the  case  of 
freisht.  i  sliprht  s.ivlntr  in  time  .ind  expense  because  of  shortnes.i 
of  haul  by  motor  truck  between  the  freight  station  and  the  point 
of  origin  or  destination.  Th"  disadvantages  are  the  m.iintainlng 
for  railroad  purposes  In  the  midst  of  the  city  of  vast  waste.s  which 
block   oroerly   rivlc   expansion   and    contribute    largely   to    the   con- 

•From  a  paper  presented  at  the  26th  convention  of  the  American 
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gestion    that    inrnaslngly    Is    lici'tiining    such    a    fruitful    Suurce    of 
dolav.  inccnvonienc'^  and  t-xp<-itst>  i,.  ilir  I)ub11c. 

If,  as  in  the  c.ise  of  the  Grand  C>-i\tnil  Termmal  at  Now  York, 
the  railroad  approaclu'S  and  scillun  can  be  placed  beneath  the 
surface  no  that  .streets  may  be  carried  overhead  without  inter- 
ference with  the  city's  noriDal  d;vilo;jiiient,  and  If  It  is  practicable 
ti>  move  trains  by  electricity  «>  as  to  do  away  with  nuisances 
Inoident  to  the  use  of  steam  UiuuiiuiiIv.h  and  thereby  permit  the 
utilization  of  \alual'le  "aerial  rr.!lits"  fur  ri  vemie  prodaoiiii-  i>ur- 
|M.se«.  the  better  solution  may  be  the  plaeInK  i.f  tli.  tirniinal  as 
n>ar  as  pos-slblo  to  the  business  conti-r.  If.  however,  the  imder- 
;;round  trratment  is  ImpiaetieabK-  and  If  the  numbir  of  railroad 
lliii'S  and  the  shape  of  the  city  are  such  as  to  make  undealr&bia 
this  manner  of  solution,  the  coarse  t:>  pursue  would  b.-  the  ban- 
ii-hment  of  the  passenger  tenninals  from  the  heart  of  the  city 
lo  i>oints  sulllclently  removed  therefro.ii  to  nlTord  ample  space  at 
miiilerate  cost  for  the  stations  and  yards,  with  contlguou.i  parks, 
all  planned  in  such  manner  as  no:  unduly  to  Interfere  w;ih  future 
city  growth.     •     •     » 

In  the  case  of  local  freight  terminals  the  advantages  of  having 
Ihem  well  rcmtved  from  the  business  center  would  se.ni  to  far 
..utwelgh  the  small  advantages  of  a  shortened  haul  for  the  motor 
iruek.  A  larger  portion  of  the  e.vpenso  of  freight  distribution  lies 
in  ■!  lays  to  trucks  ;>.waltlng  opportunities  for  loading  and  unload- 
ing.: at  the  terminals,  duo  to  restricted  facilities  and  congested 
surroundings.  This  situation  is  constantly  becoming  worse,  and  Is 
eonirlbuting  In  a  large  degree  to  the  high  cost  of  living  In  great 
elth'S.  Instead  of  continuing  the  Journey  of  the  railroad  car  as 
close  as  pos.«lble  to  the  business  center,  with  the  attendant  high 
cost  of  property  and  of  operation,  coupled  with  congestion  and 
ger,,--al  Inelllciency,  for  the  sole  purposi^  ot  shortening  the  haul 
'■y  motor  truck,  It  would  be  better  to  shorten  the  railroad  haul 
soin  what,  lengthen  the  haul  of  the  motor  truck,  and  place  the 
points  of  Interchange  where  cheap  lands  abound. 

Col.  Wilgus  suggests  the  interconection  of  two  or  more 
passenger  terminals  located  at  points  comparatively  remote 
from  the  business  center,  such  connecting  tracks  in  turn  to 
be  brought  in  close  touch  with  all  parts  ot  the  city  by  means 
of  a  system  of  urban  rapid  transit  lines.  Similarly  it  is  pro- 
posed that  freight  be  moved  by  eloctrically  operated  multiple- 
unit  cars  of,  say,  10  tons'  capacity,  from  transshipment  points 
on  the  various  railroads  servins  the  city  through  sorting 
yards  and  then  through  freight  subway.s  under  the  city  streets 
lo  various  points  where  the  car  bodies  could  be  transferred 
from  the  subway  vehicles  to  the  chassis  of  motor  trucks  for 
short  radius  surface  distribution.  This  would  remove  the 
unsightly  freight  terminal  yards  from  the  central  part  of 
the  city  to  districts  given  up  to  industrial  development  and 
where  they  would  be  in  keeping  with  their  surroundings. 

Relation  of  the  Railroad  to  City  Street  System.— The  de- 
pendence of  the  city's  development  and  growth  upon  the  rail- 
ways serving  it  must  be  admitted  and  every  opportunity  con- 
sistent with  the  orderly  expansion  ot  the  city  and  with  the 
health  and  convenience  of  its  citizens  should  be  given  the 
railroads  to  render  this  service.  The  importance  of  the  rail- 
road must  be  recognized.  It  cannot  be  kept  out  ot  sight  and 
it  cannot  be  wished  away.  Its  existence  presents  some  dilll- 
cult  problems,  especially  in  the  relation  of  the  railroad  to 
the  street  system. 

Railroads  built  through  thinly   settled   districts   which  pro- 
duce little  business  for  them  arc  obliged  to  keep  their  origi- 
nal construction  cost  down  to  the  lowest  possible  figure  and 
to   provide   for  betterments   from   their  future  earnings,   and 
this   policy   is  often   followed   even   with   respect   to  the   por- 
tions of  their  lines  entering  or   passing  through   urban   dis- 
tricts.     This    means    numerous    grade    crossings,    which,    of 
course,    must    be    eliminated,    while    additional    crossings    at 
grade    must   be   prevented.     Nearly   all   states   have   enacted 
laws  dealing  with  this  problem,  forbidding  additional  cross- 
ings and  providing  for  a  division  of  cost  of  grade  separation 
between  the  railroad  company,  tho  state  and  the  nniniripal- 
ity.     Work  ot  this  kind  involves  such  great  expense  that  it 
cannot    he   carried   out  in   a  wholesale   fashion   but   must   he 
uiulerlaken  progressively.     It  is  a  mistake,  however,  to  con- 
sider each  crossing  or  each  group  of  crossings  as  a  separate 
problem.     A  comprehensive  scheme  should  be  worked  otit  in 
advance,    although    the   execution    of   the   work    may    be   de- 
ferred for  years.     On  one  portion  of  the  line  it  will  be  found 
better  to  elevate  the  railroad  and  depress  the  street  and  in 
another  section  it  will  be  found  better  to  carry  tho  streets 
over    the   railroad.     When    the    intervening   section    is    fnken 
up.    where   the   railroad    passes   from   cut   to   fill,   it    may   be 
found  impossible  to  carry  some  impoi1:ant  streets  either  over 
or  under  the  railroad,  while,  had  the  problem  been   stuflied 
in  a   more  comprehensive  fashion,  more  sati,sfactory  results 
could   have  been  attained.     Having  determined  whether  the 
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street  is  to  pass  over  or  under  the  railroad  in  each  case, 
the  clearance  required  for  street  and  tor  railroad,  and  how 
much  I  he  grade  of  each  is  to  give  way  to  that  of  the  other 
(the  last  often  being  an  especially  difficult  question  to  set- 
tle), the  character  of  the  structures  is  to  be  considered. 

Where  the  highway  is  carried  over  the  tracks,  little  of  the 
railroad  besides  its  roadway,  sidewalk  and  protecting  rail 
ing  will  be  seen  and  the  chief  consideration  will  be  adequate 
capacity  and  safely,  but  where  the  railroad  passes  over  the 
street  the  appearance  of  the  structure  must  be  considered. 
It  need  not  be  monumental  or  imposing,  but,  on  the  other 
hand,  a  structure  which  will  simply  get  the  tracks  across 
the  street  and  permit  traffic  to  pass  under  it  without  regard 
to    its   appearance   should    not    be    tolerated. 

Railroad  stations,  yes,  even  freight  stations,  should  be 
recognized  as  public  buildings  and  as  such  they  ought  to  re- 
llect  credit  upon  the  city.  This  is  generally  recognized  in 
the  case  of  great  passenger  stations.  In  architectural  design 
and  in  the  convenience  of  their  internal  arrangements  some 
of  them  leave  little  to  be  desired,  though  they  have  not  the 
commanding  position  with  respect  to  the  streets  approach- 
ing them  which  Is  found  in  some  European  cities. 

Fundamental  Considerations  in  Relation  of  Railroads  to 
City  Development.— The  Committee  on  Railroad  Terminals  of 
the  National  Conference  on  City  Planning,  already  referred 
to.  presented  at  the  Cincinnati  Conference  certain  general 
considerations  which  will  be  repeated  as  the  conclusion  of 
this  paper. 

Unified  control  and  operation  of  all  standard  railroad  lines 
within  the  limits  of  any  city,  is  essential  both  to  the  require- 
ments of  modem  business  and  to  the  convenience  of  the 
public.  It  should  be  brought  about  with  as  little  delay  as 
possible,  at  the  same  time  providing  opportunities  for  ex- 
pansion both  of  trackage  and  terminals  in  connection  with 
a  well  considered  plan  of  city  development.  Jleans  should 
be  found  and  taken  for  persuading  or  compelling  all  rail- 
roads entering  the  city  to  connect  up  with  such  a  unified 
system  as  the  city  limits.  The  entire  question  of  railroad 
service  should  be  considered  as  a  whole,  not  with  relation 
to  one  system  or  one  part  of  the  city  only. 

The  present  wasteful  and  needless  duplication  of  lines  and 
terminals  inside  of  city  limits  cannot  be  permitted  to  con- 
tinue. Many  cities  can  show  millions  of  dollars  spent  in 
unnecessary  duplication  of  passenger  stations  when  the 
same  sums  expended  in  added  industrial  lines  would  have 
Increased  both  the  business  of  the  carriers  and  the  prosper- 
ity of  the  city.  This  is  a  useless  drain  on  the  railroads,  re- 
sulting in  additional  cost  of  operation,  for  which  the  public 
pays.  It  is  a  needless  inconvenience  to  the  public  which 
can  he  remedied  at  comparatively  small  cost  by  proper  co- 
operation in  planning  by  both  the  city  and  the  railroads. 
Voluntary  action  on  the  part  of  one  road  is  not  to  be  ex- 
pected and  generally  impracticable.  The  city,  with  the  aid 
of  the  state  or  national  Oovernment,  holds  an  advantage- 
.  ;  position  to  undertake  bringing  the  railroads  together  for 
.'■,■  M   intra -city  unification. 

All  shippers  within  the  city  should  be  free  from  depend- 
ence on  one  road  for  cars.  In  some  cities  shippers  now  have 
to  maintain  needless  additional  warehouses  on  a  second  line 
in  order  to  insure  prompt  delivery  of  cars  on  the  first  line. 
This  i.-  a  wasteful  expense  which  must  be  added  to  the  cost 
of  shipping  and  doing  business,  particularly  where  a  perish- 
able  product  is  involved. 

All  spurs  and  Industrial  tracks  within  the  city  limits 
sbonld  be  "common  user"  tracks,  served  by  a  belt  line  con- 
nected with  all  main  lines  entering  the  city,  a  fair  pro  rata 
return  being  made  to  the  original  owner  of  each  line  tor 
such  use. 

Municipal  ownership  of  intra-city  lines  is  probably  not 
necessary,  provided  there  is  unified  control.  Expansion  of 
existing  terminal  companies  to  include  all  lines  within  city 
limits  is  probably  the  most  economical,  quickest  and  easiest 
method  of  accomplishing  unification  in  most  cities.  New 
trunk  lines  should  he  allowed  to  hook  on  to  the  city  terminal 
lines  at  the  city  limits,  at  any  time  in  the  future.  This  would 
provide  for  competitive  lines  through  the  country  without 
cutting  the  city  Into  further  pie-shaped  sections  or  causing 
further  blighted  areas  to  property  within  a  block  or  two  of 
each  side  of  the  railroad  right  of  way  through  a  city,  as  at 
present. 

Provision  of  complete  modern  business  facilities  is  es- 
sential to  all  Industries.  Railroad  service,  while  important, 
l3  not  the  only  one  of  these  facilities  necessary.     Protected 


industrial  districts  or  zones  appropriately  and  conveniently 
situated,  free  from  hampering  residential  requirements,  with 
wide  heavy  hauling  pavements,  high  pressure  fire  protection, 
extra  large  sewers  for  industrial  wastes,  etc.,  as  well  as  un- 
limited spur  tracks,  are  necessary  in  any  city  of  conse- 
quence, and  many  of  the  progressive  cities  of  the  country 
have  already  established  such  zones.  The  fullest  co-operation 
between  the  city  and  the  railroad  is  necessary  to  make  the 
facilties  in  these  zones  most  useful  in  the  development  of 
business.  Once  such  zones  are  established  both  railroads 
and  shippers  can  feel  safe  in  concentrating  large  investments 
for  permanent  ultimate  service,  not  otherwise  justified. 

One  of  the  greatest  opportunities  for  railroads  to  cut  down 
expenses  and  freight  rates  is  by  simplification  of  terminals. 
On  most  of  the  big  roads  it  costs  as  much  to  get  a  car  of 
freight  out  of  the  city  limits  as  it  does  to  haul  it  250  miles  or 
more  on  the  main  line.  '  Some  roads  report  as  much  as  35 
per  cent  of  their  total  freight  cost  in  handling  at  terminals 
(fjom  reports  of  O.  W.  R.  &  N.  R.  R.  to  Oregon  Public  Serv- 
ice Commission).  This  is  by  far  the  biggest  single  item  to 
the  railroads  in  their  cost  of  doing  business.  A  small  sav- 
ins, therefore,  in  terminal  handling  should  effect  a  consid- 
erable amount  of  saving  in  freight  cost  and  should  be  wel- 
comed by  railroads  and  shippers  alike. 

Whatever  the  origin  or  destination,  a  merchant  or  manu- 
facturer should  be  able  to  receive  and  ship  at  the  freight 
station  which  entails  the  shortest  team  haul. 

Adequate  expanded  classification  and  freight  yards  must 
be  provided  in  every  city  as  part  of  its  future  plan  as  an 
adjunct  of  industrial  development.  These  yards  should  have 
long  areas  uninterrupted  by  grade  crossings  preferably  lo- 
cated at  one  side  of  or  on  the  outskirts  of  the  city,  away 
fioni  the  probable  expansion  of  business  and  main  street 
traffic  lines.  Main  railroad  lines  should  be  diverted  around 
the  cily,  and  outside  the  city  limits,  wherever  practicable, 
so  that  through  freights  and  other  through  trains  need  not 
pass  through  the  congested  parts  of  the  city.  In  light  of 
the  development  of  modern  street  fransit,  consideration 
should  also  be  given  to  the  possible  advantages  of  relocating 
main  passenger  and  freight  stations  away  from  the  con- 
^4ested  districts. 

In  cities  which  have  water-borne  commerce,  whether  coast 
or  inland  ports,  rail  and  water  terminals  should  be  consid- 
ered as  a  single  rather  than  as  separate  problems;  co-ordina- 
tion of  facilities  for  both  methods  of  transportation  should 
bo  insisted  upon  in  the  interest  of  the  public  and  of  the 
carriers  themselves. 

The  relation  of  the  railroad  to  the  street  system  of  the 
cily  should  be  carefully  worked  out.  The  value  of  the  rail- 
road to  the  prosperity  and  the  very  life  of  the  city  should 
be  recognized.  Wide  heavy  hauling  pavements  to  freight 
terminals,  docks  and  the  industrial  zones  are  equally  es- 
sential and  form  a  natural  and  important  complement  to  the 
greatest  use  of  railroad  facilities.  Direct  and  amply  wide 
traffic  thoroughfares  should  lead  to  all  principal  passenger 
and  freight  stations. 

The  elimination  of  grade  crossings  on  both  steam  and  elec- 
tric rapid  transit  lines  is  essential  to  public  safety  and  con- 
venience, to  prevent  the  interruption  of  traffic  and  for  the 
proper  conduct  of  business.  The  problem  of  grade  crossing 
eliminations  should  be  studied  in  the  most  comprehensive 
way  and  not  in  a  piece-meal  fashion,  even  though  the  execu- 
tion of  the  work  is  to  be  carried  out  gradually. 

The  fullest  co-operation  should  be  given  cities  by  the  rail- 
roads in  planting  and  improving  the  appearance  of  borders 
of  rights  of  way,  yards,  bridges,  viaducts,  stations  and  termi- 
nals within  the  city  limits.  Much  of  the  present  damage  to 
adjacent  property  values  and  rentals  can  be  done  away 
with  in  this  manner,  at  reasonably  small  expense,  by  closer 
working  together  of  railroad  officials,  park  boards  and  other 
city  officers. 


Storing  Material  Prior  to  Construction.— Iowa  contractors 
this  year,  states  the  Service  Bulletin  of  the  Iowa  State  High- 
way Commission,  are  having  impressed  upon  them  the  ad- 
visability of  erecting  great  storage  piles  of  materia!  before 
actually  starting  the  work  of  construction.  There  Is  hardly 
a  firm  building  in  Iowa  today  that  has  not  been  compelled  to 
lay  off  several  days  each  month  for  want  of  material,  several 
having  been  running  "from  hand  to  mouth"  every  day  in  the 
week.  Conditions  thi.s  year  have  been  exceedingly  difficult. 
Contracts  were  let  late  and  few  of  the  successful  bidders  had 
a  chance  to  take  advantage  of  the  winter  and  spring  months 


(144) 


F.rfjui'  tvuuj  and  Contiaci'mg  for  Dictmhcr  1,  iPJ(>. 


■A9 


lo  collect  and  store  materials.     Most  of  them  had  to  be  con- 
tent   with    contracts    from    material    companies    for    regular 
dally   deliveries.     In   most   cases   the   contracting   companies 
failed  to  keep  up  their  run  of  supplies  as  agreed  and  the  road 
contractor  has  in  consequence  been  forced  to  lay  up  his  crew 
and  wait  the  arrival  of  materials.     In  many  cases  thi?  t  agner- 
ness  to  get  going  has  undoubtedly  cost  the  contractor  heavily 
for  it  is  in  the  general  run  of  cases  less  expensive  to  delay 
the  start  than  to  lay  up  days  at  a  lime  with  a  full  nrew  after 
the  start  has  been  made.    E>verything  indicates  that  with  the 
'■icreased  amount  of  work  that  will  be  in  progress  next  sea- 
n.  the  scramble  for  materials  of  all   kinds   will   be  worse 
.;tn  ihls  season.     It  would  seem  that  it  behooves  every  con- 
ictor  to  get  his   season's  work   lined  up  and   to  begin  the 
orage   of   material   just  as  early  a?   possible, 

$1,1.^0,000,000  for  New  Iliiihway  Construc- 
tion in  1921 

According  to  a  bulletin  of  the  Associated  General  Con- 
tractors of  America  more  than  a  billion  dollars  will  be  avail- 
able for  new  highway  construction  in  1921.  The  following 
table  shows  the  sources  of  this  fund: 

Total  tedcral  aid  appropriation.-^ %    27B.000.0nn 

For.-m    road   appropriations -loSSSS 

Stiite   bond    Issues    «oS'Snn 

rountv  bond   Issues _ ^An'SSSS 

lovlcs  and  revenue  (estimated) 394'000  ono 

lai   projects' co'mp'leteil  or  under' construction..      264.000.000 
Available  for  new  construction.  1931 $1,130,000,000 

The  state  and  county  bond  issues,  the  totals  of  which  are 

given  above,  are  as  follows: 

STATE   BOND    ISSfES. 

OreKon    10,000.000 

Colorado   5,000,000 

Maryland    3.000.000 


191S — (Tartlv  expended) — 

Illinois  $60,000,000 

»• ..1.   .nia    50.000.000 

!'.•  .    expended) — 

•    .  40.000,000 

,.,    K 12.500.000 

Nevada    1.000.000 

South   Dakota 4.500.000 

Wyoming     2,800,000 

Maine    10,000.000 

Michigan    50.000.000 

Ctah    4.000.000 

1920 — (New  appropriations) — 

Alabama    25.000.000 

Idaho    2.000.000 

COUNTY   BOND 

Alabama   t  5,000.000 

Arliona    8,400,000 

Arkansas    2,400,000 

California    24,635,000 

Florida    1,515,000 

Georgia    15,245,000 

Indiana   7,373,000 

Illinois    8,862.845 

Iowa    18,475,000 

Kansas     50.000 

Kentucky    1,700.000 

Louisiana    5,850.000 

Michigan    2.300.000 

Minnesota    12.800.000 

MIssl.sslppi     15,773.000 

M  Issourl     13,504,000 

Montana    6,283,000 

Nebraska    3.000.000 


Minnesota    75,000.000 

We.<^t     Virginia 50.000,000 

Missouri    60,000,000 

Virginia    (lA'glslature 

to  rtx>    50,000,000 

New  Jersey  vehicular 


tunnel 

Total  state  bond 
sues  available 
1921    


29,000,000 


is- 
for 


.$513,800,000 


ISSUES.    1920. 

Nevada   1,200,000 

New    Mexico 200.000 

North   Carolina 13.609.000 

Oklahoma    1.168,000 

Oregon     9,696,704 

Pennsylvania     21,337,553 

Rhode    Island 8,500,000 


Tennessee 
Texas 


,185,000 
_  86,023,000 

Vermont     2.766.000 

8.225.000 
039. 2no 


Washington 
West  Virginia 

Wisconsin    36.525.000 

Wyoming   2.800,000 

Total    county    bond 

Issues   $361,971,537 


Average  Prices  on  Iowa  Road  Construction 

Average  prices  for  different  items  of  road  construction  in 
Iowa  prevailing  for  the  1920  season  and  based  on  approxi- 
mately $S.S00.000  worth  of  contracts  are  given  in  a  recent 
Service  Bulletin  of  the  Iowa  State  Highway  Commission. 

In  assembling  these  data,  some  contracts  entered  into  late 
in  1919  have  been  incorporated  and  some  of  the  recent  con- 
tracts that  are  based  on  1921  completion  have  been  elimi- 
nated. Also  some  contracts  on  force  account  or  day  labor 
basis  have  not  been  used.  Owing  to  the  fact  that  new  speci- 
fications were  adopted  after  some  of  the  season's  work  was 
contracted,  it  has  not  been  possible  to  obtain,  in  the  case  of 
graveling  and  tiling,  an  exact  comparable  summary  of  all 
items,  but  the  following  figures  are  thought,  on  the  whole,  to 
be  representative,  as  based  on  1920  construction  costs.  The 
data  Is  as  follows: 

Earth  excavation  only: 

A  tota;  of  357  miles.   Involving  2,998,700   cu.   yd.   at  an  avcrogo 
price  of  57.06  ct.  per  cu.  yd. 
Earth  excavation  Incidental  to  paving: 

A  total  of  339.657  cu.  yd.  at  an  average  price  of  $1.22  per  cu.  yd. 
Concrete  psvlnc.  exclusive  of  grading: 

A   total   of  115. SI    miles   Involving  1.241.015   sq.   yd.    of   T>'pc   A 
paving  at  an  average  price  of  $3,988  per  sq.  yd. 
Br.ck  paving,  exclusive  of  grading: 


A   total   of   17.24    miUs    involving    ISO, 950   -sq.    yd.   of   bituminous 
niled  brick  paving  at  an  iiv.ruse  price  of  $5,665  per  i^q.  yd. 
Lir.ivcl  SI  rfacing,   exclusUf  of  eradlne: 

A    total  of   114   milts    invohin;;    loa.ling   and    hauling   206,417    cu. 
yd.  one  nillo  at  :'n  avcr.iK.-  |.iice  o(  !>;i  lo  and  7:i7,.n23  units  of 
additional  tj  mile  haul  at  an  avirage  price  of  21.75  ct. 
Till-  dr.ilnagf: 

I'ontractr  have  boon  let  in  some  UiHlancc-i  for  tile  drain  com- 
plete (Case  1)  and  lii  otlurn  lor  tile  delivered  on  line  of 
drain,  and  for  labor  only  as  Ni'p.trate  contracts  (Case  U). 

r,   In.   tllo  drain— total   of   1.12S.SSI   ft. 

I'ase  I— Average  price  per  lln.    ft.   for  work  eoinplele,   23.86  ct. 

Case  n — Average  price  per  lln    ft.  for  tile  only.  10.74  ct. 

Case  II — Avorago  price  per  lln    ti.   for  labor  only.  11.12  ct. 

S   In.   ti:c  drain— total  of  81.990  lln.   ft. 

I'ase  I— Average  price   per  lln.    (t.    for  work   eouiplde.   32.46  ct. 

Case  II— .\ver.iBi>  price  per  lln.  ft.   for  tllo  only.   15. S2  cl. 

Case  II— Averasc   price   per   lln     ft.    (or  labor  only.    19  05   ct. 

IM  In.  tllo  drain- total  of  21.110  ft. 

(■as,,  I— Average  price  per  lln.  ft     for  work  complete.   42  63  ct. 

Case  li— Average  price  per  tin.   ft    for  tile  only.   24. 39  ct. 

C.i.se  II— Average  price  per  lln.   ft.   (or  lal)or  only.  21.35  ct, 

12  In.  tllo  drain— total  of  6.115  ft. 

Case  I— Average  price  per  lln.  ft     for  work  complete,  89.3  ct. 

Case  II — Average  price  per  lln.  ft.  for  tile  only,  1.1.62  ct. 

Case  II— Average  price   per  lln.    ft.   (or  labor  only.  22.63  ct. 

Standard    tllo    Intakes    (not    Includin,-   codt    plus,   etc.). 

279   Intakes,   average  price  each   $39.50. 


Research  in  the  Highway  Field 

The  importance  of  research  in  future  activities  in  tr.e  high- 
way field  was  pointed  out  by  Mr.  Thomas  H.  MacDonalu,  Chief 
U.  S.  Bureau  of  Public  Roads,  in  an  address  Oct.  20  before  the 
Land  Grant  College  Association.     He  said: 

For  the  next  (juarter  of  a  century  Improvement  of  public 
highways  will  be  the  greatest  single  public  activity.  It  will 
require  such  enormous  sums  of  money  that  these  expenditures 
should  and  must  rest  upon  the  soundest  principles  of  engi- 
neering and  economics. 

There  are  many  agencies  interested  in  these  problems. 
Their  efforts  should  be  correlated  into  one  comprehenoive  pro- 
gram. It  is  highly  important  that,  while  this  program  should 
be  pre-conceived  as  a  whole,  and  each  undertaking  formed  as 
a  component  part,  the  working  out  of  the  problems  should  go 
forward  in  such  a  manner  that  individual  initiative  will  be  en- 
couraged and  local  conditions  will  be  met. 

It  must  be  recognized  that  while  the  improvement  of  high- 
ways in  the  aggregate  is  of  national  concern,  and  has  been  so 
recognized  by  the  Federal  government  in  making  available 
large  suras  for  encouraging  road  building,  the  important  prob- 
lems of  research  and  investigations  are  more  or  less  local. 
The  underlying  principles  of  sound  construction  or  mainte- 
nance, or  of  economics,  while  remaining  the  same,  are  subject 
to  an  infinite  number  of  variations  dependent  upon  local  con- 
ditions of  topography,  geological  formations,  population  densi- 
ties, development  of  industries  and  such  modifying  circum- 
stances as  to  render  necessary  the  proper  solution  of  these 
problems  through  a  decentralized  organization.  To  bring  such 
movement  Into  being  on  a  national  basis  seems  properly  to  be 
a  function  of  the  National  Research  Council. 

Perhaps  there  is  one  master  problem  which  should  be  solved 
first  as  a  foundation  for  all  others.  This  problem  is  that  of 
highway  traffic.  We  would  be  on  a  very  much  sounder  basis 
now  with  reference  to  highway  legislation,  appropriations  and 
organization  were  this  Investigation  complete.  The  matter  Is 
of  such  Importance  as  to  demand  a  comprehensive  and  ac- 
curate study  in  every  state  and  one  which,  first  of  all,  well 
might  engage  the  attention  of  those  agencies  which  arc  Inter- 
ested in  the  fundamentals  of  knowledge  necessary  to  the 
carrying  out  of  large  public  undertakings.  This  problem  has 
become  acute  in  other  countries.  It  Is  engaging  the  attention 
of  both  the  English  and  French  national  departments  of  high- 
ways to  the  extent  that  detailed  and  accurate  studies  are  being 
undertaken  of  highway  traffic. 


Getting  Rural  Roads  Ready  for  Winter, — Preparation  of 
roads  for  winter  should  be  In  the  minds  of  every  county  engi- 
neer from  this  time  on  till  the  freeze-up,  states  the  Service 
Bulletin  of  the  Iowa  State  Highway  Commission.  Culverts, 
side  ditches  and  drain  outlets  should  be  open  that  water  from 
the  fall  rains  can  get  away  from  the  road  grade  as  quickly  as 
possible.  The  road  surface  should  be  kept  In  a  well  dragged 
condition  to  prevent  ruts  and  pocketc  in  which  the  water  can 
collect  and  remain  standing.    Work  on  tile  drainage  planned 
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for  this  season  should  be  rushed.  Township  trusteec  have  the 
reputation  of  tearing  up  their  roads  just  before  ihe  winter 
sets  in  so  that  the  roads  may  be  bad  all  winter.  Usually  the 
money  spent  on  tearing  up  township  roads  late  ia  the  fall 
would  better  be  thrown  or  given  away,  but  where  such  work 
is  done  or  is  necessary  to  do.  everj"  effort  should  be  made  to 
keep  the  road  smoothed  up  with  drags  until  the  final  treezcup. 
People  who  pay  the  road  taxes  are  tntitled  to  decent  roads  to 
travel  over  and  it  is  up  to  the  road  otlicials  to  sec  that  they 
have  them  in  winter  as  well  as  in  summer. 


Asphalt  Mixing  Plant  Maintains  High 
Output 

In  resurfacing  the  worn-out  pavements  of  llackensack,  X. 
J.,  a  mixing  plant  which  prodi:ced  an  average  of  l,60t.  sq.  vd. 
of  asphaltic  concrete,  although  rated  at  1,2.")0  sq.  yd.  per  day, 
had  borne  a  large  part  of  the  burden  of  operations  for  the 
past   t"  o  seasons. 

Resurlacing  with  asphaltic  concrete  is  the  mechod  HacU- 
ensack  has  adopted  to  improve  its  old  highways.    Worn-out 


i. 


Asphalt  Mixing   Plant  of  George   M.   Brewster  at   H.->ckensack,   N.  J. 

macadam  or  gravel.  l)rick  or  block  pavements  aie  covered 
with  a  new  wearing  surface  of  metal,  mixed  with  native  lake 
asphalt. 

A  large  part  of  the  highway  work  during  the  seasons  of 
1919  and  1920  his  been  done  by  George  M.  Brewster.  To 
maintain  the  high  average,  the  Brewster  company  has  kept 
its  mixing  plant  soii:g  at  top  speed  almost  continuojsly  since 
It  was  placed  in  operation  in  the  fall  of  1919. 

The  plant,  an  Iroquois  three-unit,  portable  type,  produced 
100.000  sq.  yd.  between  September  of  last  year  and  the  time 
cold  weather  forced  a  shut-down  of  operations.  In  two 
months  it  produced  90,000  sq.  yd.  of  material,  most  of  which 
was  2-in.  asphaltic  concrete.  One  thousand  eight  hundred 
and  forty  square  yards  of  2-in.  material  was  the  record  daily 
output  for  the  mixing  apparatus.  The  average  was  350  sq. 
yd.  in  excess  of  the  guaranteed  output. 

The  power  unit  of  the  Brewster  company  mixer  is  separate 

rem  the  plant  proper.     Storage  bins,  asphalt  tanks  and  heat- 

"rs.  and  other  equipment  have  been  installed  adjacent  to  the 

T'lini.  which  occupies  a   central  location.     Motor  trucks  are 

•        '  ■■■   the  paving  material  £fom   the  plant  to 

ions. 


Rebuilding  Gravel  Road  Shoulders  Without 
Destroying  Value  of  Gravel 

Rebuilding    gfravel    road  shoulders  without  destroying  the 

gravf!  ^          •    ring  it  over  or  mixing  it  with  too  much  road 

soil  )  PTv  practically  solved  by  County  Engineer  A. 

H.  C'  of  Buena  Vista  County.  Towa,  according  to  a 

Servi  11  of  Ihe  Iowa  State  Highway  Commission. 

Mr  •      •'hen  gravel  road  shoulders  need  rebuild- 

ine  f'  ''.es  need  opening  and  reshaping,  send  the 

tract  :  outfit  to  the  road  with  instructions  simply 


to  reshape  the  side  ditch  and  build  up  the  shouiders.  The 
grader  man  digs  his  blade  into  the  side  ditches  just  the  same 
tis  he  does  when  he  starts  in  to  blade  grade  any  ungraded 
road.  The  dirt  is  thrown  first  from  the  side  ditch  upon  the 
shoulder  then  thrown  to  the  center  along  the  loose  gravel  and 
upon  the  top  of  the  undisturbed  gravel  surfacing.  The  result 
is  that  some  of  the  gravel  is  covered  over  and  the  balance  so 
mixed  with  road  soil  as  to  destroy  its  value  as  surfacing 
gravel. 

Cunningham's  method  is  to  send  his  blade  first  along  the 
shoulder  throwing  all  the  gravel  that  lies  there  to  a  point 
several  feet  from  the  shoulder  toward  the  center  of  the  road. 
Then  the  blade  goes  down  into  the  side  ditch  and  opens  it 
up  in  the  regular  fashion.  The  loose  soil  is  then  used  to 
build  up  the  shoulder,  care  being  taken  not  to  throw  the  dirt 
far  enough  in  to  fall  upon  or  mix  with  the  gravel.  When  the 
side  ditch  is  opened  and  the  shoulder  reshaped  to  the  liking 
or  skill  of  the  blade  grader  man,  he  makes  another  trip  down 
with  blade  thrown  the  other  way  about  and  throws  the  gravel 
back  upon  the  newly  built  dirt  shoulder.  The  process  con- 
sists of  throwing  the  gravel  out  of  the  way  first,  then  the 
side  ditch  is  opened  up  and  the  shoulder  rebuilt.  Then 
the  gravel  is  spread  back  and  trued  up.  The  result  is  that 
the  gravel  is  in  just  about  as  good  condition  for  paokmg  and 
resisting  traffic  wear  as  it  was  before  the  operation  started. 
In  the  old-fashioned  way,  the  value  or  the  gravel  is  practically 
destroyed  and  only  a  partial  resurfacing  with  fresh  gravel 
at  heavy-  expense  can  undo  the  damage  of  the  road. 

Buena  Vista  County  has  many  miles  of  gravel  and  a  trac- 
lor  blade  grader  outfit  is  busied  the  entire  season  through 
on  this  class  of  work. 


Personals 

Roger  Cassidy  has  resigned  as  road  engineer  of  Fleming  County. 
Kentucky. 

R.  H.  Henderson,  a  farmer,  at  present  mayor  of  San  Angelo, 
le.\.,  has  btfcn  appointed  city  manager. 

R.  R.  Ress  Smith,  county  surveyor,  has  been  appointe<i  liigh- 
w:iy  engineer  ol   Sonoma  County.  California. 

Julius  Adler  has  been  appointed  deputy  chief  of  the  division  of 
highways  of  the  Bureau  of  Highways  ami  Street  Cleaning  of 
riii:adelphia.  r.a 

G.  C.  Massie  of  Lynchburg,  Va..  has  been  elected  president  of 
the  new  slate  board  for  the  examination  and  certification  of  pro- 
fessional engineers,  architects  and  land  surveyors,  the  organiza- 
tion of  which  was  completed  Nov.  5. 

J.  T.  Gillespie,  engineer  in  charge  of  equipment  and  day  labor 
jobs  of  the  Wisconsin  Highway  Coniniission.  :ias  resigned  and  will 
remove  :o  Chicago,  wl  ere  he  has  accepted  the  position  of  assistant 
to  the  president  of  the  Marquette  Cement  Manufacturing  Co. 


Obituaries 

George  M.  Ingram,  vice-president  of  Warren  Brothers  Co.,  Bos- 
ton, Mass..  died  Oct.  2S  at  his  home  in  Nash"ille,  Tenn.  Prior 
to  his  association  with  Warren  Brothers  Co..  which  began  in  1302, 
he  had  organized  the  Nashville  Roofin,j  &  Paving  Co.,  from  which 
iie  withdrew  to  enter  the  larger  field. 

Richard  F.  Conway,  founder  of  R.  F.  Conway  &  Co..  contractors, 
died  recently  at  his  home  in  Chicago.  Mr.  Conway  was  SI  years 
old  and  had  lived  in  Chicago  65  years.  He  was  born  in  Ireland. 
Pour  years  after  coming  to  Chicago,  in  IS.'i.'J,  he  began  in  the  grain 
business  and  continued  until  1S71.  when  he  engaged  in  contracting. 
He  was  president  of  his  company  and  also  of  the  International  As- 
phalt Co.  urjtil  he  retired. 

Arthur  E.  Hauck,  president  of  the  Hauck  Mfg.  Co.,  manufac- 
t'jr:-rs  of  oil  burning  appliances,  kerosene  torches,  furnaces  and 
forges.  Brooklyn,  N.  Y.,  died  Oct.  30  at  his  Platbush  home,  Brook- 
lyn, N.  y.,  .aged  11.  He  began  his  career  by  learning  copper- 
smithing  in  Germany.  After  learning  his  trade  ho  left  his  mother 
•  ountry  to  follow  his  trade  in  the  navy  and  shipyards  of  Belgium. 
France,  and  later  in  England.  He  arrived  in  this  country  when 
20  years  o?  age.  He  had  only  enough  funds  Uft  when  arriving 
in  Philadelphia  to  pay  for  his  first  night's  lodging,  but  the  next 
day  he  obtained  employment  at  the  Philadelphia  navy  yards.  After 
working  for  three  y^-ars  in  the  navy  coppersmithing  shops  in  Phll- 
adolphi.a.  Norfolk.  "Baltimore  and  Brooklyn,  he  started  in  the  oil 
burner  business  in  1902. 


Trade  Publications 


The  following  trade  publications  of  interest  to  engineers  and 
contractors   have   been   issued   recently: 

Lifting  Jacks, — Duff  Manufacturing  Co.,  Pittsburgh,  Pa.  148- 
page  catalog  illustrating  and  describing  the  complete  line  of  Duft 
lifting  jacks.  It  includes  jacks  of  all  types  used  by  contractors — 
tr.ick  jacks,  bridge  jacks,  pipe-forcing  jacks,  motor  truck  jacks 
and  trench  traces. 

Reinforcing  Metal  for  Concrete  Roads.— National  Steel  F.ahric 
Co.,  901  First  National  Bank  Bldg.  40-page  handbook  containing, 
in  .addition  to  descriptions  and  illustrations  of  National  road  fabric 
and  National  curb  (bar)  reinforcement,  numerous  tables  and  data 
iif  interest  and  value  to  highway  engineers  and  contractcfs. 
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(«)    Koadji  U'»    Strrirt    Cl*.*anlDC 

(b)   Sirreta  (<ll    .Munlilpiil    MlacellaniM 

I  f  I    .M.inuKi'inent    anil    iiiHf.» 
Syatcm 

Waterworks  and  Hydraulics — 2nd  Wednesday 


(a)    Waterworka 
<b.i   SowiTs  un\l   SanI 
tatlon 

(et    ManaKt'nipnt    and    Office 
Syat«m 


<c>    IrrlKatlon    and    Dralnnx*^ 
(d)    ToWfr   und   Tumplns 


Railways  and  Excavation — 3rd  Wednesday 

<u)    Kxcit\atlon  (c>   Qunrrlca   and    Pita 

(b>    Munugt<mt>nt    and         (d)   Sti*um    Itullwaya,   Cun- 
Officv    Syat«*m  alrui-tlun    und    MalntcnaDce 

(<*»    ElfCtrk-    Hallway    Construction 
und    Maintenance 

Buildings  and  Structures^-4th  Wednesday 


Ui)    llulMlnffB 

(b)  BrldK<^s 

(c)  Harbor    Structurea 


<ilt    .Mli*i-t-lhin''ouM    Slructur«ta 

(i'»    I'ropcrllrti     of     Mut»Tlali* 

(f)    Munugcmcnt     und     Office 

SyHtem 
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Yl/Kpfp     thp     r~"f1ClI     (^f"»PS  '"    ''""    '"^"'•"'i'"    "f    furnaces,    pipe.-;    and    flues.     Thert"    lire 

*V  IICIC     I  lie    V...iUdl    VJUCa  probiibly     not     half    a     dozen     arcliitecis     In     America     who 

The  [olliiwing  .-ire  the  us«'S  lo  which  lo.il  is  pill  in  .\iuerica:  know  the  laws  of  heat  transfer,  und  we  doubt  whether  there 

Pet.  is  one   who   could  answer  olThand   a   question  as  to  relative 

Munuruc'iuring.  electric   power  plants,  etc 35.0  conductivity  of  the  different  pases  that  compose  the  air. 

Railway    lororaotlves    25.0  xhe  fact  that  carbonic  acid  gas  has  halt  the  conductivity  of 

Export.-  and  power  tor  ships 6.0  nitroKen  or  oxygen  could  be  made  use  of  in  several  ways  in 

Power   for   coal   mines    3.5  the   design    of    buildings;    but    what    architect   has    even    sug- 

Coke   for   blast   furnaces 13.0  gested  the  possibility  of  doing  so? 

Gas    works    1.0  j>y     f]|||ng     hermetically     sealed     cans    with    a    granual    or 

noraestic  uses   (heating  and  cooking) 16.5  fibrous  mat.^rial  ami  carbonic  acid  gas.  a  heat  Insulator  can 

be  made  that  has  one-sixth  the  conductivity  of  wood,  or  one- 

''"'''•''    ^'"'  thirtieth   that  of  brick.     Mouble  paned  windows,  having  car- 

The  Bureau  of  Mines  estimates  that  from  each  2,000  lb.  bonic  acid  gas  between  the  panes,  have  one-titth  the  con- 
coal  In  the  coal  bed.  there  Is  developed  in  the  form  of  me-  ductivity  of  an  ordinary  window. 

chanical   energy  available  for  power  purposes  the  equivalent  These  and  similar  fads  are  known   to  many  engineers,  but 
of  the  energy  of  in  lb.  of  coal      The  losses  are  as   follows:  the   knowledge   is   put   to  Utile  or  no   use,  partly   because  en- 
Lbs,  gineers  have,  as  yet,  no  effective  means  of  selling  their  .<.erv- 

Lost  in  mining  (30  per  cent)   600  ices   to   the   public,   and    partly   because   the   ignorance  of  the 

Consumed   in   mining  coal 31  public    is    an    almost    impeneirabje    barrier    to    scientltlc    as- 
Consumed    In    transporting    coal 82  laults. 

Lost  en  loute  to  boiler  room 13  

!x)st  in  gase.s  going  up  the  stack 446  T»_           XT     a.      If               r^             I           T     ^ 

ix«st  by  radiation....   51  Pfy    Not    Too    Deeply    Into 

Lost  in  ashpit   51  FcOnOITlicS 

Lo.st  in  converting  heat  energy  Into  mechanical  energy..    650  a-/v,v.f iiv/iiiiv-ci 

Converted    into    mecbanical    energy.                                              76  Farmers    are    denV:iiidinK    governmental    aid    in    "Tinancing 

their  crops."  otherwise  interpreted  as  aid  in  holding  back  I  he 

Total     2,000  crops    fmni    the    markets    until    a    starving    public    will    pay 

More  than  half  this  loss  can  be  saved  by  methods  now  avail-  b'Bher  prices  for  food      .Mthougli  there  is  little  likelihood  thai 

able.    There    are    numberless    small    power    plants    that    will  Congress   will    grant    the   sort   of   'relief   that   farmers   seek, 

eventually  be  abandoned,  and  the  needed  power  secured  from  Ihe   ai;it.ntion    in   favor  of   it   is   disquieting,   to  say    the  least, 

large  central    plants,   both   becau.se   of   the    fuel   .saving    that  't   '»  another   Illustration   nf  an  activity   that   Is   Intended   to 

can  be  efrecied  and  because  of  the  higher  load  factor   U.  e.,  enable  one  class  to  gain  what  other  classes  lose, 

ratio  of  average  load  to  peak  loadi.  In   the  sellish  struggle,  not   for  exisenee  but  for  a  greater 

Fully  half  the  coal  used  for  domestic  purposes  can  be  share  of  the  luxuries,  first  one  class,  then  another,  seeks 
saved  by  the  use  of  better  heat  insulators  and  by  judicious  legislation  that  will  give  an  advantage.  The  railway  broth- 
firing.  The  heat  insulation  of  residences  has  been  little  con-  erhoods.  having  won  through  legislation  a  big  wage  In- 
sldered  by  architects,  and  even  less  attention  has  been  given  crtase.  next  demanded  a  law  that  would  virtually  nationalize 
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Mce  until  the  jniblio  acted  upon  it,  and  with  such  thoroui^h- 
.ness  that  m  many  trades  not  half  the  workers  have  a  job 
tvery  society  should  cultivate  stability  of  demand  and  a 
systematic  development  of  increasing  demand  for  the  worth 
while  luxuries,-  which,  when  properly  appraised,  are  reallv 
necessary   for  economic  progress. 


the  railways.  The  farmers,  having  been  exempted  from 
the  anti-trust  provisions  of  the  Sherman  law,  now 
seek  special  extensions  of  credit  through  govern- 
mental aid.  Next  the  coal  miners,  following  the  precedent 
set  in  England,  may  demand  nationalization  of  the  coal 
mines.  All  this  proceeds  on  the  theory  that  the  government 
IS  a  rich  super-parent  that  can  endlesslv  increase  the  in- 
come of  those  that  enjoy  legislative  favor.    We  hear  no  talk  ' 

at    all    of   greater   general    productivity   under   governmental      Effect   of    PitOmeter    Slirvf^v   o«H    l\f^*^ 
assistance,  but  only  of  greater  distribution  of  wealth   to  the  „,      '^""merer   MirVCy   and    Meterage 

classes.    If  all  classes  are  equally  ■favored."  whence  are  the  ^^    Water   Waste    at    Waltliam      MasS 

••Wan   street  robbers."  of  •■unearned "inci^mentso  ■profit       reduced    to     i^^tri"  '-'T^'o^^  '"  ^'^'^  '"  "^^  »   --« 

eers.'  and  cabbages  and  kings.  "^  °  '       caSta  con.umn  il.       '''     "'"  -''"'°'"**<'  ^="-    '^'"^    '^^">'  P^'" 

^s  ,^''  -n         7  ^,        '"'"'"   ^   corresponding   decrease   from 

rttun  ;        °'\     V'^  '''"""  ''■''■''^'^'  '''^  mf^'-iso'-Gcl  by  the  amount 

Economic  Vicissitudes;  Can  They    ^^ ^ r^^^^St;:^lXi:liZ:,t-^i:n 

Tj        u       J               ,.  gal.  in  191S. 

iSe    KedUCed.  These  deslraWe  results,  according  to  the  1919  report  of  H 

bo  long  as  human  wants  remain  unsatisfied,  there  can  be  *'    ^^'^'^    ^superintendent   of   Waterworks,    were    due    to    two 

no  such  thing  as  general  overproduction.     This  is  true,  how-  """gs:    "le   pilometer  survey  of  the  entire  distribution  svs 

ever,  only  in  special  sense  of  the  expression  ■•general  over-  '^"'  ^'■^'^^  (luring  May  and  June,  and  to  the  installing  of  765 

production.-    It  does  not  mean  that  production  in  all  lines  can  "^"'  '"eters.  making  the  system  now  91.2  per  cent  metered 

be  expanded  indefinitely.     There  is,  for  example,  limit  to  the  "  '"^  reasonable  to  expect,  states  Mr.  Seal,  that  a  further  rie' 

demand  for  bread.  'urease  in  the  night  loss   will  be  effected   when  the   work  of 

In  discussing  social  economics,  too  little  attention  has  been  '''P'Trmg  all  leaks  as  located  by  the  pitometer  survey  is  com 

given  to  the  problem  of  expanding  the  general   demand  for  P'Pleci-although  real  satisfactory  results  cannot  be  obtained 

goods  as   rapidly   as  general   productivity   increases.     It  has  '''""'^  *'"**  ""^  ""'''  some  measure  is  adopted  to  prevent  the 

been   taken   for  granted   that   general     demand      will     auto-  'f  *'<'   '^"^^e  °^  ^'ater  in   the   eight  public    watering   troughs 

matically  keep  pace  with,  or  even  outrun  general  supply,  no  ''"""^  ^"^^  night  hours.     The  average  daily  consumption  for 

matter  how  rapidly  the  latter  may  increase.     But  study  of  """  -''^a''  °^  '^ss  than  2,000.000  gal.   is  the  lowest  since  1900 

economic   history   shows   that   supply   frequently   outruns   ef-  ''^'"^"   '^^   "^y  'lad   but  one   well   and   pumping  plant     That 

lective  demand,  and  that  when  this  occurs  on  a  large  scale  '^'''^   average   is   still    lower   since    the    pitometer     survey     is 

"hard  times'"  ensue.  .shown   by  the   following  figures: 

Following    our    civil    war,    new    agricultural      lands      were  Average              Waste 

opened   up  for  settlement    by   the   building  of   railroads   at   a  cn.J,'^^Z,         rate  per  day 

rate   that   exceeded   the   growth   of   population.     The   results  i9l?Zi-;;"e 'I'^o-n""  \,-   l.oK"'     '''^T""- 

were   an    excessive    supply    of   railway   transportation    facili-  1M9-12  months    !'^-  ^^ }-""0»              29.6 

ties,  and  the  panic  of  1ST3.  lOis— 12  months   ....'.■.':.'.■.■.■.■.'.■.'.':.'.'.'■■■    9509900              lie 

Business  men  have  carefully  studied  the  trend  of  popular  The   following  table   shows   the   increase  of  meters   and    (he 

demand,  and   have  even   succeeded   in  changing  its  trend  in  ""--to  as  indicated  by  night  loss- 

various   lines   to   a   marked   extent:   but,   on   the    whole,   they  '          Per  cent         Waste  rate 

hd\e   been  helpless   whenever  general   demand   has   suddenlv  Year                                                              "^  service     per  capita  per 

slackened.     This  is  exemplified  at  the  present  moment    when       "10.. ' metered.        d.ay  tn  gals. 

a  mild  "buyers'  strike"  is  occurring.  '  J.^JJ    ■...■.■.■.■.';:        le  Uj 

Fully  a  quarter  of  the  income  of  the  average  American  goes  I»l5   ■■.'.■.■.■.■.■.■.'.■.■.■.■.•.■•. ?i''^                    «l'3 

for  things  that  he  can  do  without,  on  a  pinch.     The  extreme      \l\t   :::::.::::::        .34  lU 

flexibility  of  the   general   demand   is.   therefore,   a   tact    that  "16   .■.■.■.•.■:.•;.•.. ^^                       «.3 

needs   consideration.     One  of  the   great   economic   problems,      ]?,"    ■.■.•.■.•.•.■.•.•.•.■.•.■.•.•.;;::        ei.T  tfl 

therefore,  involves  the   stabilizing  of  demand.     Some  of  the  1919   H"?                    ".6 

most   far-sighted   of   business   men    believe   that    stability   of '••  ^^-^ 

prices  IS  one  of  the  essential  factors   in  stabilizing  demand 

SiJ^pi^ef rl^^rTitllndtf^^^iir^S:  '^^.S:^;^    Repairing  Leaks  in  Concrete  Water  Tanks 

be   .said   against    associations   of   manufacturers   and   farmers  Witll  Bran 

degree  of  industrial  disturbance                                          I'lesent  badly    «ere  etfectively  sealed  by  the  use  of  bran,  according 

Rv   ,.r„„i,n„                              ^    '  information  furnished  The  Canadian  Engineer  by  a  corre- 

price  le, elf wt^rr'''"'-'   '""J'   ""'"^   '°   ""'"'''''   ^•"<^"  ''""'"'"'■     '''''  '='"'^^  *"  '>"'^«"o«  ^'^'^^^^^  20  ft.  in  length 

cisely  the  opoosite  Of   Zf""  "'''"  ^"'''  '"'   '"'"^'^  "  ""''■  '"  ''  ''■  "'"«  '^"^  ''  ""  '"  "^"t»'-     T'>''  -=^"-  ='""  <^"ors  were 

we  Shan  be  X  ^„  ,M,„    "'          """"■  °"''  ■"■"'""'  '•'■^'™"  °'  ''^'"f""'^^'  -^onerete  and  were  10  in.  thick  at  the  top.     Plas- 

we  shall  be^ahle    o  stabilize  average  prices  and  thus  aid   in  tering  of  the  inside  faces  of  the  tanks    which  are  built  into 

i?^„l.Hn  ?^^^  '°""'°'  °^  '^^  ""^'"'^y  "f  """"ey  i"      '*"'  ""'^■"<'  cashed  the  cement  away  as  soon  as  k  was T 

hZ.?h      'iT-     *'"    """'•'"    P"*^"     stabilization     securable      P'ied;   therefore  some  other  way  of  making  "he    ankswate?- 
through    industrial   and   farming  associations,   will    suffice   to      tight  had  to  be  devised. 

:cfnomicair''ll  s:r:^;;:i„t,;re'peopirn;ust''ZT"'h^  '"'"  '""""•'"«  ^"'"''^^^  ^^'^^  "-"  '■•'«'  ^"^  —''^''"^•e  suc- 

progressively   to   increase   Edemaiir?lr   cerfl in    .f"^  l!^-'-     "^"^   '"'"^^   ^■^'"^   «"^"   '"''''   ^^^^t^''.   and    the   pressure 

of  service   and   things    'uch   as   betre?   fe-iH  er?  wt.      T''  """^  ^'■'=""'  °"  '^'^  '"''""'  '''"^«  ^''"n  ">«  ""^side,  the  water 

.rounds,  better  residence,    to" nb       he          den         be  fe';  rs^usV""'  "r'""^'^  \"  '"!''  "'  ''''''''■     ^'-"'""--^  '"•^" 

sanitation,  better  transportation   facilities    etc  7u              .  .!       '^l""^  material.     The  surface  of  the  water 

Pinniiv   ..,             ,               .           lacimies,   etc.  all  around  the  walls  for  a  width  of  about  1  ft.,  was  covered 

-inally,  the  people  must  be  taught  to  maintain  a  relatively  with   bran.     This  bran  floats  for  some  time  unti    U  tales  a 

onlv    n   thf'"'""   '"'  '"'^''   "■'•'■'^  °'  ""''■''''''  ^"^  *'""e«^    f°>-  ^'"'^'^  f"""'  ^^''^  't  starts  to  sink,  but  verv  "  ow  y    a   d  in 

M^rn  ?h              ^^  ''''"   constancy  of  employment  be  assured.  going   down    following   the    sides   of   the   wails     the   sticking 

ure  n.    all    a"  J'""  '''".  '''""   ''""""'^  ^™^'=*'   P^''"*^'-  '"^'  substance  is   naturally  drawn   towards  the  holes  into  which 

urging   all   Americans   to   practice   economy,   we   pointed   out  it    deposits    itself,    being   forced    in    bv   the    pressure   o     the 

•  he   folly  of  a   general   acceptance   of  such   advice.     It   then  head  of  water  in  the  tank.                                    pressuie   of   the 

danria^er     a  Z^^^'l^  :f'TexUle"7nd'':t"h"'  1%'^'        J''   °''^'-«"""    ^'"-^^   -P-^^'    ""^"    "-   '--^^   --"   -nade 
But  the^aily  press^'^hS^^  ^ ^^^l°:^a,S^S:      ^nS.  l^riS.J^Z.^;Z-Z  ^^rZ   ^    '^- 

(124) 


Engineering  and  Contracting  for  Dnemhe 


r  b.   H'Jc 


The  Trend  of  Prices 

To   the   Editor:     Kecont   events  afford   u   moans  ot  verify- 
ing vour   prediction    made    last    spring    as    to   the   course   of 
prices     To  mention  two  commodities  only,  the  price  of  wheat 
has  now  lallen  to  $l.r.O  a  husheW  and  cotton  to  15  ct.  a  pound 
The  New   Yorl;  Times  in  an  editorial  says  the  general  level 
of  prices  of  ali  commodities  has  receded  about  23  per  cent. 
\  comparison  of  this  with  the  per  cent  ot  decline  you  pre- 
dicted  may  be  readily  made   by   referring  to  your  article  of 
last    April.     My    impression   is    that   such   comparison   would 
show    your   prediction   to   have   been    somewhere   near   right. 
Vour  recent   remarks  as  to  "an  elastic  currency'  should  re- 
ceive careful  consideration  from  the  law  makers   (Congress- 
men). .  . 
At  the  time  your  April  article  appeared  I  ofTered  the  cnti 
tsm  that  in  your  formula  bank  deposits  as  well  as  currency 
iiould    be   considered,   or   that    such   deposits    should   be   re- 
garded  as    a   substitute,   in    some   ratio    (perhaps   not    dollar 
i.ir  dollar!   for  currency.     There  came   into  my  mind  at  the 
ime  a  further  criticism  lo  which  I  did  not  then  give  utter- 
iice  and   that    is   that  the   world-wide   conditions  as  to  cur- 
acy  and   credit   should   be   considered   even   in   arriving  at 
he  prices  in  any  one  country,  as  for  example.  In  this  coun- 
.ly.  America,     that  is  to  say.  that  production  in  such  coun- 
tries as  Russia  and  Germany,  for  example,  would  alTect  prices 
'he  world  over  and  that  the  matter  of  whether  or  not  those 
.'.(>  I'luintries  repudiated  iheir  obligations,  or  in  other  words, 
issued    flat   currency    beyond    their   ability   to   redeem    would 
have   its  effect,  and  maybe  a  very   large   effect,  on  the  pro- 
ductive efficiency  in  those  countries,  and  hence  on  the  pro- 
duction there,  and  hence  on  the  prices  tor  many  things  (such 
as  wheat,  for  instance)   in  all  the  markets  of  the  world.     If 
.\rgentlna  has  a  big  wheat  crop  experience  shows  that  that 
affects   the   price   of   wheat   in   the   United    States.    To   omit 
ICurope   now    in   forecasting   economic   results   is    like   giving 
•he  plav  Hamlet  with  the  part  of  Hamlet  omitted. 

.JOHN  WILKES. 
Civil  Engineer. 
Nashville.  Tenn 

Sanitation  and  Public  Health 

The  effect  of  the  installation  of  sewerage,  water  and  main 
ilrainage  systems  on  the  death  rates  in  New  Orleans.  I^i.,  is 
well  illiislmted  by  a  tabl.'  in  the  lOth  Semi-Annual  report  of 
the  Sewerage  and  Water  Board  covering  the  period  ending 
nee.  :tl.  1919     This  table  shows  the  following: 

Average  dura- 


viding  not  less  th.iu  "JO  per  cent  excfss  air  velocity  in  lesi 
ing  over  that  in  operation  in  steiilizlng.  lo  allow  for  fric- 
tion in  tail  pipe  and  mixers  or  devices  below  the  throat,  in- 
cluding the  change  in  the  specltir  gravity  of  tho  mixture  of 
air  and  water.  The  llnal  aspirators  were  of  cast  iron,  enuni 
eled  with  the  best  possible  wliiti'  porcelain  enamel,  bin 
even    this    is   subject   to   deterioration. 


tion  of  life 

Death  rate 
100.000 , 

correspondlns 
to    total 

I  Iri-.l  if- 

Per 

.  Per  1.000. 

Ftom 

From 

From  all 

deaths  from 

malnrin 

I.     typhoid. 

causes. 

all  cause.s 

1  (      1S80-1^ 

1.-.6 

21 

28.6 

35.0 

:^  1890-9 

101 

39 

27.2 

36.7 

:i    1900-9 

2fi 

.IS 

22.6 

44.2 

<)    1910-19 

7 

21 

20.6 

(8.5 

^^    1919 

.'..■'..               4 

n 

18.8 

33.2 

In  the  decades  1880-9  there  was  no  adequate  drainage: 
vaults,  foul  gutters  and  unscreened  cisterns  everywhere: 
inosquitops  abundant.  During  the  next  10  years  conditions 
were  the  same  as  before,  with  cesspools  increasing  and  over- 
flowing often  into  gutters. 

From  1900  drainage  commenced  to  improve  conditions  of 
-oil  saturation,  and  after  1906  sewers  also  acted  to  drain  the 
soil  and   commenced   to  receive  connections. 

By    1910    20    per    cent    of    premises    were    connected    with 
'^wers    and    38    per   cent    were    connected    with    waterworks 
-vstem.     Thereafter  rapid  further  connection  with   both  sys- 
■  ms  and  further  drainage  improvements. 

By  1919  practically  all  well-built  areas  were  well  drained: 
>:!  per  cent  of  premises  were  served  by  sewers  and  96  per 
(  ent  nf  prpruises  served  by  water. 


Design  of  Aspirators  for  Sterilizing  Waters.-  In  llie  October 
issue  of  Mechanical  Engineering  Mr.  A.  E.  Welden.  Chief 
Engineer.  Baltimore  County  Water  &  Electric  Co..  Baltimore. 
Md..  describes  the  studies  and  tests  made  to  perfect  the  de 
ign  of  an  aspirator  to  efflciently  unite  water  and  ozone. 
Public  HeRlth  Notes  summarizes  the  results  as  follows:  For 
satisfactory  oneration  the  heads  of  water  pumped  against 
-hould  n;'t  br  rcductd  much  helow  12  ft.  The  length  of  the 
i^t  discharged  from  the  nozzle  striking  either  at  the  throat 
or  at  som.?  point  in  the  diverging  tube  below  the  throat  gave 
the  best  results.     The  tests  indicated   the  importance  of  pro- 


New   Method   of  Applying   Alum 

Directly  to  Filter  Beds  at 

Oshkosh,  Wis. 

By  R.  A.  MADDOCK. 
i.'iuinUi   in   CliurKo.   Watur   Purincnlion  Works.   Oshkosh,   Wi.-<. 

When  the  writer  became  the  chemist  in  charge  of  ih. 
Oshkosh  filtration  plant,  the  plan  ot  applying  the  alum  so 
lution  was  about  the  same  as  that  generally  employed  in 
any  mechanical  filtration  plant— namely,  it  was  applied  to 
the  water  just  before  passing  through  the  vortex  whirls, 
so  as  to  give  it  the  necessary  mixing  with  the  water.  From 
the  vortex  whirls  the  water  passes  through  tho  aerators  to 
the  sedimentation  basins.  The  time  required  for  the  water 
lo  pass  through  these  basins  is  about  Ave  hours. 

While  the  results  obtained  from  this  method  were  very 
satisfactory,  the  writer  came  lo  the  conclusion  that  some 
method  should  be  devised  whereby  a  mat  could  bo  obtained 
on  the  surface  of  the  sand  before  a  filter  was  put  in  opera- 
tioi^  to  avoid  wasting  a  considerable  amount  ot  the  first 
water  to  pass  through  the  filter  bed,  or  allowing  a  water  of 
an  inferior  quality  to  pass  into  the  clear  well  basin. 

After  a  series  ot  experiments  it  was  found  that  not  only 
as  good,  but  even  a  better  water  could  be  obtained  by  usinv 
the  following  method  without  the  aid  ot  any  coagulant  In  thr 
sedim.entation  basins.  However,  the  natural  sedimentation 
that  will  take  place  in  a  period  of  five  hours  should  not  br 
overlooked  at  this  point. 

.\fter  a  filter  is  washed,  a  measured  amount  of  alum  .solu- 
tion of  known  concentration  is  applied  directly  to  the  water 
in  the  filter  bed,  the  water  having  first  been  lowered  to  just 
below  the  top  of  the  wash  water  troughs. 

This  is  allowed  to  stand  long  enough  to  give  the  alum 
plenty  of  time  to  break  up  and  form  a  good  mat  ot  alumi- 
num hydrate  over  the  entire  surface  ot  the  sand  betor.-  the 
filter  is  put  back  in  operation. 

We  have  installed  perforated  pipes  over  our  filter  beds 
through  which  we  apply  the  alum. 

This  method  has  been  found  to  work  very  satisfactorily. 
An  ordinary  water  hose  and  nozzle  was  the  first  means  of 
applying  the  alum  solution. 

The  amount  ot  alum  used  prior  to  the  installation  of  this 
method  ranged  from  V^  to  3^2  grains  per  gallon  ot  water. 
On  an  average,  about  800  lb.  was  used  per  day.  The  averagc- 
for  the  past  two  months  has  been  40  lb.  per  day. 

The  saving  in  money  tor  alum  and  wash  water  ainounis 
to  about  $7,000  per  year. 

Oshkosh  gets  its  supply  of  water  from  Lake  Winnebago, 
which  is  the  largest  body  ot  fresh  water  contained  in  anv 
one  o£  the  United  States.  It  is  a  very  shallow  body  of  water, 
the  greatest  depth  being  about  28  tt. 

It  has  a  superabundance  ot  micro-organisms,  chiefly  dia- 
toms which  cause  considerable  trouble  at  certain  times  of 
the  year  by  forming  a  orust  on  the  filter  beds.  This  has  been 
overcome  to  a  large  extent  by  breaking  the  sand  bed  twice 
between  each  wash,  effecting  a  saving  in  wash  water  of  aboiii 
250  per  cent. 

Certain  shift  ins  winds  bring  practically  the  entire  sewage 
from  the  city  of  Oshkosh,  as  well  as  the  pollution  ordinarily 
brought  down  by  Fox  River  to  the  mouth  of  our  intake. 

On  the  whole  the  problem  has  not  been  an  easy  one  to 
solve.  While  it  is  not  believed  that  ihis  method  will  pro- 
duce satisfactory  results  with  a  water  having  a  high  turbid- 
ity or  high  color,  the  writer  believes  that  it  will  prove  very 
effective  on  any  water  that  has  a  small  or  even  a  moderate 
amount  of  suspended  or  ci^oring  matter. 

The  writer  has  thought  that  it  might  be  worth  while  to 
make  known  the  results  obtaiiifii  in  Oshkosh.  for  undoubtedly 
there  are  in  other  place:-,  conditions  much  like  thosp  here, 
where  the  plan  might  be  used  advantageously. 
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Volume    Relation    of   Constant 

Angle  Arch  Dams  and 

Gravity  Dams 

By  B.  J.  JAKOBSEN, 

Designing  Engine. r.   San  Jo.i(|um   LiKht  &  Fowor  Corporation, 

Fri'sno.  Calif. 

Below  is  given  a  brief  discussion  of  the  theory  of  the  con- 
stant angle  arch  dam  and  of  the  sravity  dam.  Formulas 
are  developed  which  give  approxiniately  the  yardage  re- 
quired for  a  conptanl  angle  arch  dam  and  for  a  gravity  dam, 
and  comparisons  are  given  of  the  two  type.>«  for  various 
site?. 

As  is  rhown.  there  is  a  certain  limiting  width  of  canyon 
where  the  constant  angle  arch  dam  requires  as  much  con- 
crete as  a  gravity  section.  This  width  increases  as  the  per- 
missible arch  stress  is  increased,  and  this  width  also  de- 
pends upon  the  general  configuration  of  the  site. 

Single  arch  dams  nre  rapidly  coming  into  the  more  ex- 
tensive use  which  they  deserve.  Only  some  seven  years 
ago,  when  the  Lake  Spaulding  Dam  was  being  designed,  an 
eminent  engineer,  John  R.  Freeman,  recommended  an  arched 
gravity  type  of  dam  in  preference  to  the  constant  angle  arch 
dam.  in  spite  of  a  saving  of  about  50,000  cu.  yd.  in  favor 
of  the  constant  angle  arch  dam.  The  arched  gravity  type 
was  actually  started  and  carried  up  about  60  ft.  from  the 
foundation  (see  Lars  R.  .lorgensen,  "The  Constant  Angle 
Arch  Dam,"  American  Society  of  Civil  Engineers,  Proceed- 
ings of  May,  1914,  plate  11,  opposite  page  1316).  From  that 
point,  however,  the  dam  was  changed  into  a  constant  angle 
arch  dam  with  arch  stresses  up  to  around  300  lb.  per  square 
inch,  and  the  gravity  principle  was  given  up  entirely.  I 
do  not  know  what  caused  this  sudden  change  of  heart,  but 
perhaps  the  tight  money  market  was  a  very  important 
factor. 

The  single  arch  type  of  dam  has  the  advantage  over  the 
gravity  dam  in  that  it  can  be  designed  so  as  to  utilize  the 
strength  of  the  concrete,  while  a  gravity  dam  cannot,  since 
its  maximum  stress  depends  solely  upon  its  height.  In  a 
dam  100  ft.  high  the  maximum  stress  at  the  extreme  fibers 
is  104  lb.  per  square  inch,  en  the  supposition  that  concrete 
weighs  150  lb.  per  cubic  foot,  and  that  no  tension  is  allowed 
(see  formula  below).  In  a  gravity  dam  200  ft.  high  the 
maximum  stre.ss  is  just  twice  that  in  a  100-ft.  dam.  or  208 
lb.  per  square  inch.  A  gravity  dam  therefore  cannot  benefit 
from  the  better  grade  of  concrete  which  we  are  bound  to 
have  in  the  future,  while  an  arched  dam  can. 

lYom  recent  tests*  we  know  that  the  strength  of  con- 
crete is  very  much  affected  by  the  amount  of  mixing  water 
vsed,  and  as  contractors  and  construction  engineers  learn 
to  make  better  concrete  and  begin  to  understand  the  enor- 
mou.=j  monetary  benefit  derivable  from  a  close  supervision 
of  the  m.Tklng  of  concrete,  arched  stresses  several  times 
higher  than  those  of  today  (around  300  lb.  per  square  inch) 
win  no  doubt  be  used.  This  will  still  further  enhance  the 
advantages  which  the  single  arch  dam  possesses  over  the 
gravity  type. 

It  is  common  practice  in  specifications  for  dams  to  specify 
how  much  cement  shall  go  into  each  cubic  yard  of  aggre- 
gates, and  much  less  common  to  specify  how  much  w'ater 
shall  go  in.  This  is  generally  decided  by  some  foreman, 
notwithstanding  the  fact  that  the  more  water  there  is  put 
In.  the  more  cement  must  be  put  in  in  order  to  obtain  con- 
crete of  a  certain  strength. 

T'nder  existing  conditions,  engineers  designing  dams  nat- 
urally hesitate  to  increase  the  stresses,  as  they  have  no 
gnaranly  that  first  class  concrete  will  go  into  the  dam.  since 
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the   men   directly    in   charge   of   the   preparation   of   the   con 
Crete  arc  often  wholly  ignorant  of  scientific  concrete  mixing 

I'nder  a  contract,  the  contractor  should  not  be  required 
to  put  in  a  certain  mix  of  concrete,  but  should  be  requii-ed 
to  furni-sk  a  concrete  of  a  given  strength.  If  he  does  ncr 
know  how  to  make  good  concrete,  he  evidently  lacks  oni 
of  the  most  important  qualifications  for  concrete  buildin.u 
This  of  course  does  not  apply  to  gravity  dams,  since  in 
these  weight  only  is  involved,  and  in  any  but  very  tall  grav 
ity  dams  any  ordinary  concrete  is  sufficiently  strong. 

Regarding  safety,  I  believe  any  engineer  who  has  studied 
the  two  types  of  dam  will  prefer  the  single  arch  dam  to 
the  gravity  dam  at  the  same  cost,  and  it  should  not  be  over- 
looked that  it  is  generally  easy  to  make  certain  that  the 
canyon  sides  of  a  dam  site  are  suitable  for  an  arch  dam 
without  doing  much  work,  while  the  same  cannot  be  said 
lor  the  foundation  for  a  gravity  dam,  especially  it  a  con- 
siderable amount  of  water  passes  the  site. 

The  following  discussion  is  necessarily  approximate  only. 
and  whether  a  constan.t  angle  arch  dam  or  a  gravity  dam 


r  ■<  A  f^c   tf   ^trr 


*'— i- 


r,a  7 


Figs,  t  to  8. 

or  some  other  type  of  dam  should  be  finally  chosen  for  a 
given  site,  must  be  worked  out  carefully  in  each  case,  but 
the  following  formulas  will  give  some  help  in  deciding  in 
a  preliminaiy  way. 

The  main  aim  of  engineers  should  be  to  bring  down  tin 
cost  of  engineering  structures.  With  the  increased  cost  ol 
labor  and  materials,  the  engineer  must  use  more  skill  and 
forethought  in  designing  his  structures.  This  will  permit 
of  better  utilization  of  materials  and  the  use  of  a  lower 
coeirjcient  of  safety,  which  to  a  large  extent  is  a  coefficient 
of  inconsistency  and  ignorance.  If  the  designing  engineer 
can  be  sure  of  a  uniformly  high  grade  of  concrete,  the  cost 
of  many  important  structures  can  be  cut  very  materially; 
and  it  is  almost  as  expensive  to  make  poor  concrete  as  it  is 
to  make  good  concrete. 

In  the  following  the  simple  Rankine  formula  has  been  userl 
for  calculating  the  stress  in  a  single  arch  dam,  and  the 
effect  of  cantilever  action  of  the  dam  has  been  neglected. 
This  is  on  the  safe  side  and  in  the  writer's  opinion  It  is  not 
possible  to  calculate  the  cantilever  deflection  of  a  dam  be- 
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cause  ihis  involves  the  variability  or  the  modulus  of  elas- 
ticity, lateral  yielding  of  the  concrete.  yieldinK  of  founda- 
tion and  abutments,  swelling  of  upstream  pari  of  the  dam 
due  to  wettin;;.  etc.  See  the  writer's  discussion  of  Mr. 
Noetzli's  paper.  Gravity  and  Arch  Action  of  Curved  Uams," 
before  the  American  Society  of  Civil  Engineers. 

Computationc  for  Single  Arch   Dam<: 
Let     t  =  thickne.-is   of   dam   in   feet,   h   ft.   below    high   water 
eltvation; 
h  =  head  of  water  in  ft.  acting  on  segment  of  thickness 

t  ft.  h  ft.  below  water  surface; 
R.  =  upstream  radius  in  ft.  of  segment  h  ft.  below   water 
curfce; 
R.,  =  mean  radius  in  ft.  of  segrnent; 

s  =r  compressive  stress  in  pounds   per  square   Inch  due 

to  arch   action   In   segment   h   ft.   below    the   water 

surface. 

11   it  be  assumed  that  the  force  of  the  water  acting  upon 

the  upstream  face  of  the  dam  is  resisted  by  a  compressive 

stress   s   uniformly   distributed   through   the   vertical  area  of 

the  segment,  then: 

1  =  0.434  h  R./S  ft (1) 

This  is  the  formula  commonly  used  and  is  due  to  Ran- 
kine.  It  is  the  formula  given  by  Mr.  U  R.  Jorgensen  in  his 
paper.  "The  Constant  Angle  Arch  Dam.'  in  the  American 
Society  of  Civil   Engineers'  Proceedings  of   May.   1914,  page 

1288. 

The  true  distribution  of  stresses  in  an  arched  dam  is  ex- 
tremely complicated,  but  formula  (1)  gives  values  which 
are  nearly  correct,  especially  since  in  most  cases  in  prac- 
tical dam  design  Ra  will  be  large  in  proportion  to  the  thick- 
ness L 

.\rea  of  a  horizontal  arch  segment: 

Kor  any  segment  of  an  arch  as  shown  in  Fig  2.  the  area 
h  ft.  below  the  water  surface  Is: 

A  =  L  t     (2) 

If  W  is  the  width  of  the  canyon  h  ft.  below  the  water  sur- 
lace.  we  have  from  Fig  2 — 


sin  (— )  =  \V  2K 


.(3) 


L=  ccR.,    

Combining  equations   (3)   and   (4) 


.(4) 


L.=  a:W/2    sin  (  — ) 


.(5) 


For  the  upstream  radius  we  have  from  Fig  2 — 
t 
R.  =  R..  -^  —    


.(6) 


In  Fig.  4  the  area  of  the  segment  and  the  thickness  have 
been  plotted  in  per  cent  of  their  value  for  a  central  angle 
of  134  and  as  a  function  of  the  central  angle  oc.  It  is  seen 
that  the  area  is  a  minimum  for  u  central  angle  of  about  134'. 
This  n'ay  also  be  shown  analytically.  The  value  of  a 
which  gives  the  least  area  is  found  by  differentiating  equa- 
tion (i*)  and  equating  the  differential  coetBclent  to  zero. 

dA,da  =0    (10) 

Since  W.  h  and  s  are  constants  lor  any  segment  of  a  given 
width  under  a  given  head  and  with  a  given  stress  we  ha\i-: 
dA  d- =d(«/6in'(a/2)/d  c^  — -  (slnM->   2i 

•^  sin  (a/2)  cos  (<^/2)/.'-in*  (^'21 
Since  sin'(a/2)    cannot   equal   infinity,   it  follows  that   the 
numerator  must  equal  zero.     Evaluating  and  arranging: 
tg(a:/2)  =  a/2  ] 

or  \    (11) 

cc  =  133''   34'      J 
Substituting  this  in  equation   (9)   gives  the  area  of  a  con- 
stant angle  arch  segment  of  width  W  and  under  a  head  li  ft. 

A  =  0.3  hWV(s  — 0.217  h)    sq.   ft (12) 

In  practice  it  will  not  generally  be  possible  to  maintain 
a  con.stant  angle,  which  is  necessary  to  give  the  absolute 
minimum  volume.  Inspection  of  Fig.  4  shows,  however,  tliat 
considerable  variation  of  the  angle  below  or  above  133'  34' 
v.-lll  not  affect  the  volume  of  the  dam   materially.     By  cjire- 
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Substituting  in  equation    (6)    for  R.,   its  value  from  equa- 
tion (3)  and  for  t  its  value  from  equation  (1): 
W 

R.  = (7) 

2  fin  (oc  /2)   (1  —  0.217  h/s) 
If   this    value   for   the    upstream    radius   be   substituted   In 
equation   (1),  we  get  the  thickness  of  the  segment  under  a 
bead  of  h  ft.  expressed  as  a  function  of  W.  h  and  oc. 
0.217  h  W 

t= ft (8) 

sin  (a:/2)    (s  — 0.217  h) 
The  area  of  the  seuTnent  is  .\  =  L  t:  substituting  the  value 
of  L  from  equation  {'>)  and  the  value  of  t  from  equation  (8) 
and  arranging,  the  area  of  a  segment  of  a  single  arch  dam  Is: 
0.109  oc  h     V\" 

A  = sq.    ft (9) 

sin"(cc  /2)   (8  —  0.217  h) 
In  order  to  show  how  the  area  of  a  segment  varies  with 
Uie   angle    a.   let.   in   equation      (9)    \V  =  400':    h  =  100'   and 
s  =  250  lb.  per  square  inch,  and  let  the  angle   oc   vary  from 
«0'  to  160'.   Then  from  equations  (9),  {")  and  (8): 
A  =  7,635  a  sin"(cc/2)  sq.  ft. 
R.  =  219/sln  (oc/2)   ft.,  and 
t  =  38/sin  (o:,2)   ft. 

T.\BL£  I. 
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ful  desigr.  the  angle  can  generally  be  maintained  quite  close 
to  120°  for  that  part  of  the  dam  which  takes  the  bulk  of  the 
concrete.  The  dam  as  designed  in  practice  will  not  have  a 
constant  angle,  but  a  variable  radius  and  only  at  the  ideal 
dam  site  will   the  angle  be  constant   and  equal  to  133"   34'. 

By  selecting  the  central  angle  120  instead  of  134°  less 
than  1  per  cent  of  additional  area  is  required  while  the 
thickness  of  the  arch  Is  increased  by  6.3  per  cent.  If  the 
angle  be  made  120°  and  the  volume  be  not  Increased,  the 
stress  will  be  increased  approximately  1  per  cent,  since 
from  equation  (9)  with  constant  \V  and  h.  s  would  vary 
practically  as  A  does,  when  the  central  angle  is  changed. 

Formula  (1)  for  determining  the  thickness  of  section, 
tnkes  no  account  of  the  length  of  the  arch  or  the  ratio  of 
thickness  to  length.  In  a  theoretically  correct  formula  this 
ratio  would  no  doubt  enter  in  and  most  engineers  would 
feel  justified  in  allowing  a  higher  stress  on  a  short  thick 
arch  tlian  on  a  long  and  thin  arch.  The  fact  that  the  seg- 
ment is  part  of  a  rigid  body  and  is  restrained  from  yielding 
in  a  direction  perpendicular  lo  the  force  s  is  of  course  of 
very   great  value. 

Example:  In  order  to  obtain  an  idea  of  what  saving  is 
effected  by  the  constant  angle  principle,  suppose  the  char- 
acteristics of  the  dam  site  to  be  as  shown  in  Fig  .S  and  that 
the  two  dams  are  lo  be  designed  for  a  maximum  water  sur- 
face 10  ft.  above  the  crest  of  the  dam.  The  values  of  W 
corresponding  to  h  can  be  taken  from  the  figure  and  formula 
(12)  give.'  the  area  for  the  constant  angle  arch.  The  area 
for  the  constant  radius  dam  can  be  calculated  from  equa- 
tions (7)  and  (9).  The  segments  are  taken  as  20  ft.  in 
height  and  s  =  300  lb.  per  square  inch.  By  selecting  the 
central   angle   at    the    top    for   the    constant    radius    dam   as 
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large  as  possible,  the  volume  will  generally  be  a  minimum. 
In  this  case  a:  =  142'  was  selected  for  h  =  20  ft.  How  large 
the  central  angle  at  the  top  can  be  made  will  of  course  de- 


pond  upon  the  configuration  of  the 

lomputatioDS  are  given  in  Table  II: 

TABLE  n. 


20 
4« 

til 
SO 
100 
120 
14« 
\«« 
ISC 
■jni. 


\v. 

385 
3SS 
325 
295 
26S 
236 
205 
175 
145 
115 


Volume   for 

consliint  ansic 

aroU  dam. 

60.160 

103.800 

132,500 

H7.70C 

151.400 

145.100 

130.900 

UO.SOO 

S7.000 

60.400 


site.    The  result,  of  the 

Constant  radius  dam. 
<r°.  Volume. 


112 

125 

111 

9:1 

ss 

67 
58 
48 
3S 


60.270 
104.300 
136,900 
160,000 
169,700 
1S1,000 
1$0,500 
174,900 
161.500 
140.300 


1.129,760  1,469,370 

This  .shows  a  .''aving  of  23.1  per  cent  in  favor  of  the  con- 
.-iiant  angle  arch  dam.  This  saving  will  be  more  marked  as 
the  canyon  approached  a  true  V-shape.  For  vertical  canyon 
walls,  the  two  dams  are  nearly  alike.  The  thickness  al 
ihe  bottom  of  the  two  dams  i?  19.4  ft.  and  55  ft.,  respectively. 
while  the  thickness  of  a  gra\'ily  dam  is  136  ft.  This  gives 
an  idea  of  the  r»>lative  amount  of  excavation  involved  with 
(he  throe  tyes  of  dam. 

The  saving  of  23.1  per  cent  is  not  generally  obtainable, 
because  the  central  angle  cannot  be  kept  constant  and  also 
.-iorae  saving  might  be  effected  in  the  constant  radius  dam 
by  m.iking  the  central  angle  at  the  to])  larger  and  taking 
advantage  of  short  gravity  sections  at  each  end. 

The  table  shows  plainly  the  larger  volume  which  goes  with 
the  smaller  central  angles. 

The  saving  effected  by  the  constant  angle  arch  principle 
expressed  in  per  cent  of  dam  volume,  is  independent  of  the 
stress  s,  as  may  be  seen  by  comparing  equations  (9)  and 
(12).  But  the  .'^aving  in  cubic  yards  will  increase  when  s 
decreases. 

The  saving  afforded  by  the  constant  angle  arch  principle 
varies,  depending  upon  the  configuration  of  the  site.  In  some 
oases  it  may  be  as  high  as  30  per  cent,  and  for  vertical  can- 
yon walls  it  is  0. 

If  the  dam  site  shown  in  Fig.  5  had  been  twice  as  high, 
but  400  ft.  wide  at  the  top  and  100  ft.  wide  at  the  bottom, 
as  shown,  each  segment  would  be  40  ft.  instead  of  20  ft.,  and 
the  head  "h"  would  be  twice  what  it  was  in  Table  II.  There- 
fore, each  segment  of  both  damx  would  be  four  times  larger 
than  shown  in  Table  II.  but  the  saving  in  per  cent  would  bo 
rhe  same. 
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Ritio   ot    Volume    of    Gravity    Dam    to    Constant    Angle    Arch    Dam 
for  V-Shaped   Canyon. 

Volume  of  Constant  Angle  Arch  Dam. — Equation  (12)  may 
he  .limplifled  by  allowing  the  stress  s  to  Increase  with  h.  In 
::'uch  manner  that: 

s„  =  8  — 0.217  h   (i:)) 

where  9^  is  the  minimum  stress  to  be  used  in  the  dam.  This 
is  permlsnible  because  the  concrete  h  ft.  below  the  water 
-urface  is  stressed  in  compression  in  a  vertical  direction 
dne  to  the  weight  of  the  concrete  above  it.  On  the  upstream 
face  the  concrete  is  also  slrensed  in  a  horizontal  direction 
due  to  the  water  pressure  on   the  facf  of   the   dam  and   thi." 


concrete  is  therefore  stressed  in  compression  in  three  planes 
each  perpendicular  upon  the  others.  And  Polsson's  ratio 
for  concrete  is  not  far  from  0.217.  Then  equation  (12)  be- 
comes: 

A  =  0.3  h  W-/s„   (14) 

In  order  to  compare  the  volume  of  a  constant  angle  arch 
dam  with  that  of  a  gravity  dam,  the  volume  of  a  constant 
angle  arch  dam  has  been  derived  for  a  V-shaped  canyon 
and  for  a  canyon  with  vertical  sides,  since  these  two  shapes 
may  be  considered  the  extremes  between  which  most  dam 
sites   will   lie 


W/nrz-f     o/^  C/9Ayy<c>/^     J'a/ 


Ratio    of    Volume    of    Gravity    Dam    to    Constant    Angle    Arch    Dam 
for  Vertical  Canyon   Wall. 


A.     Vertical  Canyon  Walls.     Fig.  6. 
the  volume  of  a  dam  of  height  H  is: 


W   is  constant;    then 


V, ; 


=/ 


0.3  W-  h  dh 


■  =  0.15     W^    HVs..  cu.  ft. 


(15) 


So 


Fis 


13.     V-shaped  Canyon, 
h  is  as  follows: 

(H  — h)/H  =  W/W,  or 
h  =  H  — H  W'W,  and  dh 


The  relation  between  W  and 


fldW/W,   (Ifi 


Introducing  this  into  equation  (14),  the  volume  is: 


/w. 


(H  — H  W/W,)    (— HdW/W,)  or 


V„  =  H-WV40  s,.  cu.  ft (17). 

The  volimie  of  a  constant  angle  arch  dam  to  fit  a  canyon 
as  shewn  in  Fig.  3  may  also  be  expressed  in  a  simple  formula, 
and  may  sometimes  he  of  assistance  in  estimaitng  roughly 
the  yardage  required  for  a  given  site,  since  nearly  all  sites 
met  with  in  practice  are  a  modification  of  Fig.  3. 

The  relation  between  W.  h  and  0  is  as  follows,  when  tin 
water  surface  and  the  top  of  the  dam  coincide,  i.  e..  h,  =  0  in 
Pig.  3. 

tg(0)  =W,/2H  =  M72(H  — h)     and 

h=:H— \V72  tg(0)  and  dh=— dW/2  tg(0l llSa  > 

Introducing  this  into  equation  (14).  we  have  for  the  volume 


/■ 


0.3  W= 


H  —  W  /2  tuioulW 


S„  tg(0l 


0.05 


V,  =  -- 


W   (H-     W   2.i;7   Igtoi 


S„  tg(0) 


\V 


w, 


"1 


0.1  H=W 


or  V„=- 


("-■"•"^) 


^(1^ 


w= 

cu.  ft 

So  W,        \  W,  /  W, 

If  the  crest  of  the  dam  is  h,  feet  below  the  water  siirfaii  , 
as  shown  in  Pig.  3.  then  H  in  equation  (18)  must  be  given 
the  value  shown  in  Fig.  3.  since  h,  which  measures  the  water 
pressure  on  each  segment,  is  increased  by  the  amount  h,.  as 
may  be  seen  from  equation  (ISa).  Nothing  else  is  changcfl 
in  equation  (18).  The  corresponding  changes  can  easily  b' 
made  in  equations   (15)  and   (17)    if  desired. 

It  should  be  noted  that  the  above   formuhe   give   niiniiiiiin 
values  foi  tlic  volumes  ;rnd  that  in  practiir  if   is  not  renerallv 


ri28) 


Eugniifiiuij  and  Contractiny  for  Dicfmber  b.   I'Ji'n. 

■feasible   to  muintaiii   llie  leiitial  angle  al   KM     and   therefore  it.-   volume  proporlioi.al   to   tlu-   lir.t   power  of  W.     The   ratio 

Ihe  attual  volume  will  he  somewhat  larger  than  the  theoreti  of   volume  is: 

.!   minimum      The   magnituile  of  this   excess  depends  upon  V,/V,  =  2.15  s./W                     (-») 

contiKuration  of  the  dam  site  and  upon   the  skill  of  the  For    narrow    vertlial    (un>ons    and    no    matter     what     the 

.  height,   the   pravlty   dam   requires  much  more   concrete.     As 

Gravity   Dams.—The  force  acting  upon  a  vertical  strip  of  the  width  of  the  canyon  Increases,  the  constant  angle  arch 

,11  h  ft    high  and  1  ft.  wide  is.  see  Fig.  8.  volume  increases  faster  than  the  volume  of  the  gravity  dam 

,,_3^2  h=  lb. <19)  '•"''•■  t^^"  volumes  are  alike  when  (29)  is  unity,  or 

,  .a  the  moment,  wiih  reference  to  the  base,  resulting  from  \V  =  2.15  s (30) 

tills  force.  Is:  '*"•"'  ^"''"*'  "'  **    ^*'"  "^'  I^Ptwoen  200  and  800  lb.  per  square 

jl  _  p  1, /J  fl    It,                            (20)  inch.      As    contractors    and    construction     engineers     become 

Ih.-  resulting  tension  h  ft.  below  the  water  surface  at  the  educated    to    the    importance   of   making   good   concrete,   the 

■  stream  face  of  the  dam  due  to  the  force  P  of  the  water  permis-sible    stress   on   arches   will    Increase.     For   relatively 

I  on  the  supposition  that  the  concrete  possesses  no  weight:  short  and  heavy  arches  a  stress  of  800  lb.  per  square  inch 

Q    J,  is   very  conservative  In   view   of  the  fact  that  the  segments 

=  6M/b=  = 31.2  h    lb.  sq.  ft  .  or  are  supported   laterally  by   each  other. 

b=    3  H.     V-shaped   canyon.     Fig.   7. 

8  =  0.434  h'b    lb.  per  square  inch (21)  V,=UnV^/40  s,  cu.  ft il") 

',ere  b  Is  the  width  of  base  h  ft.  below  the  water  surface.  \\  =0108  H\V,  cu.ft (27) 

1-he  compression  in  the  concrete  at  this  place  due  to  the  Iloth    dams    Increase    their    volume    In    proportion    to    the 

..olght  of  the  concrete  above  is:  square  of  the  height.    The  constant  angle  arch  dam's  volume 

Q  =  0.434  a  h  lb.  per  square  inch (22)  is-   proportional   to  the  square  of  the  canyon  width  and   the 

V  her?  a  equals  the  weight  of  the  material  of  which  the  dam  gravity  dam's   volume   is   proportional   to   the  first   pow.-r  of 

built  divided  by  the  weight  of  an  equal  volume  of  water  W.     The  ratio  of  volumes  is: 

II   there  is  to  be  no  tension:  \\-/V.  =  4.32  s„/W,     (31) 

And  these  two  volumes  are  alike,  when: 

"^                 I                                                                           (23)  W,  =  4.32s (32) 

"*'"        __  j    ■                                     "  In   case   of  a   V-shaped    canyon   the   width   must   be   twice 

bih/Va  ll,a(  qj  ^  canyon  with  vertical  sides   before  the  volumes  of 

-    is   the  foundation    pressure   for   the   toe  of   the   dam   when  ,|,g   ^^.g   types   of  dams  arc   equal. 

the  reservoir  is  full  and  when  h  and  b  in  equation   (21)  are  p^r  ti,e  dam  shown  in  Fig.  S.  hut  with   the  crest  of  dam 

the  dimensions  at  the  base  of  the  dam;   q  is  the  foundation  coinciding  with  the  water  surface,  we  have  for  ihe   sravity 

pressure  for  the  heel  of  the  dam  when  the  reservoir  is  empty.  ,iani: 

If  q  — s    then    the   resultant   will   lie   exactly   on   the   middle  v«  =  V, —  V3  =  3,100,000  —  483,000  =  2,617,000    cu     fi      and 

third   point      If   q  >  s   the   resultant   lies   inside   the   middle  for  the  arch  dam: 

third  and  then  b  will  be  correspondingly  greater  than  equa-  v.  =  V, —  V;  =  9.")2,000  —  48,000  =  904,000      cu       ft         This 

lion   (23)    indicates.  srives   a   ratio  of  Vc/V.  =  2.9. 

For  concrete  weighing  150  lb.  per  cubic  foot  a  =  2.4  and  Tjj^  value  of  s„  =  300  lb.  per  square  inch,  wliich  was  used 

b  =-.  0.64t>   h    (24)  for  ti,g  appj,  dam,  is  very  conservative  for  a  high  grade  of 

Area   of   a   Horizontal    S'tgment. --The   area   of   a   segment  concrete.     It   could    safely   be    doubled    towards    the   bottom 

of  gravity  dam  h  ft.  below    the  top  of  the  dam   (which  coin  where   the   arch   is   relatively   thick   and   short. 

cides  with  the  maximum  water  surface)  is:  

A  =  0.G46  h  W      sq.   ft ...(25)  ^^^^    ^j    Laying    Water    Mains    at    Hartford,   Conn.  During 

Volume  of  Gravity  Dam.— The  above  formula  for  the  area  ^^^  ^^^^  season  the  Water  Commissioners  of  Hartford,  t'onn.. 

of  a  segment  of   ^-ravity  dam  may   now  he  applied  to  three  ^^^^  „_  ,pQ  j^    ^^  ^..^    ^^  ^  2-in.  main  pipe.     Of  this,  3.234  ft. 

typl.-al  dam  sites  as  was  done  above  for  the  constant  angle  ^^.^^^  renewals  and  31,1(16  ft.  were  extensions.     The  force  em 

ftrch  (lam.  ployed  consisted  of  two   foremen   and   a   total  average  gang 

A      Vertical   Canyon   Walls.    Fig.  6.     W  is  constant:    then  pf  42  men.    The  following  table  from  the  report  of  the  l"om- 

the  volume  of  a  dam  of  height   H  i-  missioners    for    the    year   ending    March    1.    1920.    shows    the 

„  average  costs  of  main  pipe  work  in  1919.  and  a  comparison 

/with  previous  years: 

0.646  W   h  dh  =  0.323  WH=  cu.  ft (2fi)  , Cost  per  linear  foot v 

l^n^h  , 1919  » 
laid                  Mat'l  incl. 

o  .Size       1919.                   tr.nnspor-                   191S.      1917.      1916.      191i. 

«       \r  =v,„«„^    r-o„,-,,r,        ESo.     -       Ti,o    r..iaii,.n    l.AiwroBn    \V  Inches.    feet.     Labor,     talion.    Total.    Total.    Total.    Total    Total. 

B.     V-shaped   Canyon.      Fig.    1.     The   relation    between    \\  ^             ,jj        j^ -^      ^1^,5      jj  g^      j            jj  20      jo.81      ».... 

.»nd   h   is  as  given  above  In  equation    (16).     The  volume  is  0         3,560         0.8S       1.7:'       2.6O       2.43       ....       1.46       1.26 

,.  _„  S         in.l60           0.12         2  20         3.12         3.45         2.41         1.66         1.62 

t"*"  10           3.773           1.31         3.22         4.53       •4.72         3.00         2.15         1.93 

...  12              539           1.72         :!.7I         5.43         4.15         4.12         2.82         2.43 

/16  547           1.3S         S.17       t9.56         6.17         4.92         4.58 
0.646   Will        H    W,'W.)Hd\V  W,  •Includes  some  macadam.     tTwo  spocial  bridge  crossing- 
Labor     *     3..'i5  for  eight  hours 
Pipe     Bd.nn  pi-r  ton 

o  Specials    I  In. (il)  per  ton 

V    —  nifi»H-\V     rii     ft  (27)  Lcild    1)011  per  pound 

\  ,  —  0.108  H  W  ,   cu.  ft yn)  y,g  overhead  charges. 

L'.     Volume  for  a  site  as  shown  in  Fig.  3,  with  the  water  ^^^  prices   applicable   to   the  average   condition   on    which 

surface  and   the  crest  of  the  dam  coinciding.     The  relation  ^j^^  above  table  is  based  were: 

between  h,  H  and  W  are  as  given  above  In  equation   (18a):  q^  March  1,  1920,  minimum   rales  of  labor  were  $4.5.i  per 

the  volume  is  then:                                                                -  ^^y  ^f  g  hours  and  cast-iron  pipe  cost  $72  per  ton 

/vt. 
How   Often    Do    Engineers    Move?— The   records   of   the   Na- 

(W  H  -     W-  2  tgtei    KIW  tional    Hcadquarl'-rs   of   the    ,\merican    Association   of   Engi- 
neers for  the  month   of  November  indicate  that  about  four 

w,                                            •  eagtneers  out  of  ten  change  their  addresses  In  the  course  of 

0.162                                       I  W-  a  year.     During  thai  month   there  were  802  changes  of  ad- 

V,  = W=(H  —  W  3  tedui    I        cu.  fi (28)  dress  made  In   the  records  of   the  assocition.     This  was  an 

tg(i*i                                               W,  average  of  32   for  each   working  day.     The  least  number  of 

Volume    Ratio   of   Gravity   and    Constant   Angle    Arch    Dams.  changes  made  on  any  one  day  was  12;  the  greatest,  d'..  Based 

A.     Vertical   Canyon   Walls.     Fig.   6.  on  an  everage  membership  of  22, .".00   (approximate)    for  No- 

T.  =  0.15  W=  H'     s..  cu.  ft. (15)  vemher,   the   monthly   changes   in    address   amonnted   to   3V4 

V,  =  0.323  W  H'  cu.  ft (26)  per  cent— or  42  per  cent  a  year.     Continuation  of  these  rec- 

In  this  case  both  dams  increase  their  volume  as  the  square  ords  will  enable  the  association  to  determine  whether  these 

of  their  height.     The  arch  dam  increases  its  volume  with  the  figures  for  November  are  accurate  indicators  of  changes  in 

square  of  the  canyon  width  while  the  gravity  dam  increases  address  in  the  course  of  a  year. 

(\29) 
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Methods  of  Preventing  and  Remov- 
ing Moss  from  Irrigation  Canals 

rselul  information  on  the  methods  eiiiplovfj  by  man- 
agers ol  v;irioi!s  projects  of  the  U.  S.  Reclamation  Service 
Is  given  by  Mr.  Geo.  E.  Stratton.  Project  NJanuger,  Milk 
River  Project,  in  the  November  Reolaraatfon  Record,  to 
which  »e  are  indebted  for  the  lollowins: 

Muddy  Water.— On  some  projects  at  limes  muddy  water 
has  been  turned  onto  the  canals  In  the  liope  that  this  water 
would  kill  the  moss,  but  where  tried  for  a  period  of  two  or 
three  weeks  especially  for  this  purpose  it  did  not  produce 
the  required  result.  It  may  be  that  if  muddy  water  was  run 
at  all  times  In  the  canals  the  moss  would  not  have  an  op- 
portunity to  start,  or  it  is  possitile  that  if  the  muddy  water 
was  ti'rned  into  the  canal!<  just  at  the  right  time,  probably 
at  the  time  the  moss  began  to  grow,  and  was  kept  in  the 
canals  long  enough,  the  moss  might  be  killed,  but  it  does 
not  appear  to  be  a  fact  that  the  use  of  muddy  water  for  a 
period  of  only  two  or  three  weeks  will  kill  for  the  season. 
In  any  event,  the  use  of  muddy  water  to  prevent  this  growth 
can  not  ordinarily  be  controlled  at  choice,  as  the  operating 
force  is  usually  obliged  to  lake  the  water  that  is  available 
whether  muddy  or  clear.  It  might  in  some  cases  be  possible 
to  roil  the  water  artidcially.  Probably  this  could  be  done 
most  conveniently  by  the  use  of  a  hydraulic  giant  sluicing 
sediment  Into  the  canal,  but  this  would  usually  be  objection- 
able for  several  reasons.  On  the  Milk  River  Project  the 
water  during  the  greater  pert  of  the  irrigation  season  is  very 
clear,  so  that  there  has  been  no  opportunity  to  observe  the 
effect  of  muddy  water. 

Hand  Methods. — On  one  of  the  southern  projects,  where 
the  canals  are  operated  for  nearly  the  entire  year,  the  most 
.satisfactory  method  found  is  to  shut  the  water  out  of  the 
canal,  put  on  a  crew  of  men  with  shovels,  and  thoroughly 
clean  the  canal.  Probably  the  crew  of  men  with  shovels  is 
used  Instead  of  teams  with  scrapers  because  they  can  be- 
gin work  before  so  much  time  is  lost  waiting  for  the  canal 
to  dry  out.  By  that  method  they  are  able  to  free  the  canal 
from  moss  for  a  considerable  length  of  time,  although  it  is 
necessary  to  go  through  the  process  twice  a  yeai\  It  Is 
stated  that  the  expense  of  cleaning  in  this  manner  is  less 
than  a  continuous  operation  of  dragging  or  of  lighting  the 
moss  in  any  other  method  that  had  been  tried.  However, 
la  a  canal  system  ion  miles  or  so  long  this  would  be  a  very 
expensive  operation  and  on  the  Milk  River  Project  it  would 
usually  b'^  impossible  during  the  operating  season  to  obtain 
a  sufllcient  crew  of  men  to  remove  the  moss  in  this  manner. 
A  thorough  cleaning  of  the  canals  in  the  spring,  however, 
does  delay  the  growth  of  moss  and  probably  reduces  the  ef- 
fect of  moss  throughout  the  season. 

Drying  Canals  Out  and  Killing  Moss  by  the  Sun.  Where 
the  grade  of  the  canal  is  uniform  and  wasteways  are  avail- 
able so  that  the  water  can  be  drained  out  of  the  canal  quickly 
thi.t  may  be  done  and  the  canal  be  allowed  to  stand  tor  a 
few  days  or  perhaps  a  week  or  more  in  hot  weather  so  that 
the  Eun  can  dry  up  and  burn  the  moss.  This  is  believed  by 
r.onw  to  be  an  effective  procedure  in  killing  the  moss.  It 
has  not  been  possible  to  try  this  in  the  main  canals  on  the 
.Milk  River  Project,  although  It  Is  believed  that  the  growth 
of  mos."  In  the  past  year  on  some  of  the  laterals  was  much 
reduced   by   substantially  this  procedure. 

Submarine  Saw. — One  or  more  submarine  saws  have  been 
mEniilacturfd  for  this  purpose,  with  flexible  steel  blades 
designed  to  lie  on  the  bottom  of  the  canal  and  be  operated 
In  the  manner  of  a  crosscut  saw.  thus  cutting  the  plant 
growth  at  the  roots.  This  method  has  not  been  tried  on  tha 
Milk  River  Project.  One  project  reports  that  it  was  fairly 
successful  and  iht-  canal  was  cleared  of  moss  at  a  cost  of 
about  $3.i  a  mile.  Another  project  reports  that  it  was  a  com- 
plete failure;  thai  instead  of  cutting  the  moss  the  saw  would 
mash  If  down  and  slide  over,  as  the  moss  was  not  stiff  enough 
(ul  uith  the  saw. 


to  bt 

Dragging  with  Spring-Tooth  Harrow.— This  has  been  used 
efffctlvely  on  the  .Milk  River  and  other  projects,  but  was 
superseded  the  last  season  on  the  Milk  River  Project  by  the 
method  of  dragging  by  chains.  One  project  claims  that  the 
harrow  does  more  harm  than  good,  the  objection  being  that 
the  harrows  attack  the  bottom  grade  of  the  canal  in  the 
soft  I'lace.i  and  slide  over  the  harder  places  with  the  result 
that  after  some  time  the  canal  bed  and  section  become  much 
disturbed.     In  places  the  bottom  of  th*.-  canal  was.  after  ron- 


linuei!  use  of  the  harrow,  found  to  be  as  much  as  'ly^  ft. 
l.-elovr  grade  and  other  portions  were  undisturbed;  the  ma- 
teria! Ic^osened  from  the  softer  places  was  washed  down- 
slreaiu  and  deposited  in  bars,  which  reduced  the  width  and 
depth  of  tlie  canal.  The  subsequent  growth  of  moss  w;is  then 
raucli  increased  at  the  deep  portions  of  the  canal,  owing 
probably  to  the  fact  that  this  increase  in  depth  had  occa- 
sioned a  resulting  low  velocity.  This  objectionable  result 
of  drncging  with  a  harrow  has  not  been  met  with  on  the 
Milk   stiver  Project. 

Dragging  by  Chains.— Two  projects  state  that  the  most 
eflective  method  they  have  found  was  to  take  a  large  chain, 
the  heavier  the  better,  and  drag  this  upon  the  canals  by  the 
use  of  teams  on  each  uank.  This  method  has  been  used  to 
some  extent  on  the  Milk  River  Project  for  several  years.  .\\. 
first  ordinary  log  chains  with  weights  were  used,  but  in  tlu' 
spring  of  101!>  two  chains  were  made  of  1'4-in.  reinforcins: 
steel  with  links  about  18  in.  long.  These  chains  required 
no  weights  and  proved  more  elfective  than  the  log  chains 
About  ZZ  miles  of  canal  were  dragged  with  these  chains,  ai 
a  cost  of  about  $9  per  mile,  and  it  was  not  found  necessar.% 
to  repeat  the  dragging  on  any  portion  of  the  canal  that  sea- 
son. This  dragging  resulted  in  considerable  improvement 
in  the  flow  of  the  canal,  but  did  not  by  any  means  entirely 
free  the  canal  of  moss  growth.  It  was  intended  to  use  a 
spring-tooth  harrow,  for  comparative  purposes,  on  some  sec- 
tions of  the  canal  adjacent  to  those  dragged  by  the  chains, 
but  the  field  force  found  the  use  of  the  chains  considerably 
more  convenient  and.  in  their  opinion.  so  much 
more  effective  than  the  harrow  that  they  put  off  from  time 
to  time, the  use  of  the  harrow,  and  the  season  went  by  with- 
out the  desired  comparison  being  made.  In  any  of  these 
processes  by  dragging  or  sawing,  the  moss  is  merely  loos- 
ened from  the  canal  bed  and  banks,  and  it  is  still  necessary 
to  remove  the  loosened  moss  from  the  canal.  On  the  Milk 
River  Project  this  is  done  by  men  stationed  at  bridges  below 
the  section  of  the  canal  being  cleared,  who  take  out  the  moss 
with  forks  and  hooks.  It  would  be  desirable  to  have  some 
properly  located  wasteways  through  which  the  moss  could  be 
sluiced  out  by  the  use  of  a   boom.   • 

Dragaing  with  Special  Harrow.— One  of  the  projects  had  a 
special  kind  of  rake  or  harrow  made  up  with  knives  set  at 
an  angle,  and  this  tool  was  dragged  in  the  bottom  of  the  canal 
so  as  to  cut  the  moss  roots  close  to  the  ground.  No  very 
good  description  of  this  tool  was  furnished,  but  apparently 
it  did  not  give  much  satisfaction  and  its  use  was  abandoned 
for  the  submarine  saw  or  dragging  with  chains. 

Removal  by  Copper  Sulphate. — The  use  of  copper  sulphate 
has  been  tried  on  some  projects  and  has  proven  'successful 
in  removing  a  growth  of  alga  in  a  concrete-lined  canal  on 
the  Yakima  Project.  In  this  case,  however,  there  appears 
to  have  been  a  somewhat  different  species  of  growth  from 
that  encountered  on  the  earth  canals  op  the  Milk  River  Proj- 
ect. Copper  sulphate  has  been  tried  on  earth  canals  on  at 
least  two  projects,  but  in  neither  case  with  satisfactory  re- 
sults, and  each  project  contemplates  further  experiments, 
using  more  concentrated  solutions.  It  is  stated  that  no  ob- 
jectionable effects  were  noted  on  vegetation  supplied  with 
water  treated  by  copper  sulphate  and  no  other  difficulty  has 
developed  from  the  presence  of  copper  in  the  water.  It  seems, 
however,  that  a  solution  sufficiently  concentrated  to  kill  the 
moss  growth  on  the  canals  of  the  Milk  River  Project  would 
be  likely  to  have  a  harmful  effect  upon  alfalfa  and  other 
crops  on  which  the  w^ater  so  treated  was  used.  Probably  this 
method  will  be  given  more  extensive  trial,  and  it  may  de- 
velop into  a  satisfactory  process. 


Placing  478-ft.  Outfall  Sewer  from  Continuous  Float. — In 
extending  the  22nd  St.  outfall  sewer  at  San  Pedro  a  distance 
of  478  ft.  into  the  waters  of  Los  Angeles  Harbor,  using  cast 
iron  pipe  with  lead  joints,  the  rise  and  fall  of  the  tide, 
amounting  to  about  S  ft.,  made  the  usual  method  of  permit- 
ting the  pipe  line  to  sink  along  a  skidway  to  the  bottom  of 
the  ocean  as  it  was  laid  from  a  boat,  unsuitable.  Accord- 
ingly the  pipe,  with  its  initial  end  tightly  plugged,  was  sus- 
pended behind  the  boat  from  a  continuous  float  made  from 
old  bridge  floor  planks  until  the  entire  length  of  478  ft.  was 
afloat.  It  was  then  sunk  by  removing  the  plug  at  the  end 
and  permitting  it  to  All  with  water.  A  coffer  dam  was  built 
around  the  ends  of  the  old  and  new  pipes  to  connect  them. 
The  fact  that  the  pipe  showed  no  tendency  to  pull  the  floats 
down  before  the  plug  was  removed  proved  that  all  joints 
were  water  tight. 
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New  Sewage    Treatment  Plant  of 
Okmulgee,  Okla. 

liy   A     II.   MNHKUK. 

-:'jpfr>i»lii|t    Enginrt-r,    Kurns    te    Mcl»oiinell    llniilneerlne    Co.. 

Kansaii   City.    Mi'. 

Id  1917  the  Stale  Le{;islature  of  Oklahoma  passed  "An 
act  to  preserve  the  purity  of  the  water.;  of  the  State."  By 
the  provisions  of  this  aii  all  plans  for  sewer  systems  and 
tfwage  disposal  plants  tliereafler  constructed  must  have  the 

i.roval  of  the  engineer  oi  the  State  Board  of  Health.     Ok 


Imhoff    Tanks    and    Pumping    Stition. 

raultteo  Is  the  iirst  city  in  the  state  to  complete  and  put  in 
operation  a  sewage  treatment  plant  in  compliance  with  the 
new  law. 

History  of  Okmulgee  Improvements. — Okmulgee,  with  a 
population  of  17,4^0.  lies  in  a  valley  drained  by  Okmulgee 
Creek,  which  flows  south  throughout  the  center  of  the  town 
and  emptiei!  into  Deep  Fork  of  the  Canadian  River.  As  early 
as  1904.  Okmulgee,  then  a  town  of  about  2.000  inhabitants, 
built  waterworks  and  sewers  and  constructed  a  septic  tank 
some  distance  beyond  the  town  limits.  Both  the  water  and 
sewer  systems  were  e.xtended  from  time  to  time  until  the 
town  grew  out  and  around  the  site  of  the  septic  tank,  which 


the  plans  and  speciflcatiuu^  lor  the  new  work,  coninicts 
were  let  in  September.  IHIS. 

New  Sewer  System.— The  principal  feature  of  the  sewer 
extensions  Is  an  Intercepting  sewer  of  21-in.  pipe  and  smaller 
sizes  to  collect  the  sewage  from  the  overload  old  system 
and  provide  drainage  for  new  mains;  and  a  new  outfall  IM 
in.  In  diameter.  ThVre  are  at  present  3."i  miles  of  main  ami 
lateral  sewers  connected  to  this  outfall.  The  Rrade  nf  thi- 
outfall  is  twelve-hundredths  per  cent,  but  even  this  light 
grade  is  greater  than  the  fall  of  the  crefk  It  is.  therefore, 
necessary  to  raise  the  sewage  by  pumping  In  order  to  carry 
It  through  the  treatment  plant  and  discharge  the  elfluent  Into 
the   natural  drainage. 

Sewage  Treatment  Plant. — The  plant  site  consists  of  OS; 
acres  of  level  ground  on  the  bank  of  Okmulgee  Creek  about 
1%  miles  out  of  town. 

The  pump  station  Is  a  brick  superstructure  over  a  rein- 
forced concrete  pit.  The  building  is  19  ft.  wide  by  25  ft. 
4  In.  long.  The  pit  Is  divided  longitudinally  by  a  water  tight 
wall  into  a  screen  chamber  and  a  ilry  pump  pit.  The  sew- 
age enters  the  screen  chamber  7  ft.  below  the  natural  ground 
level  where  It  passes  through  an  inclined  bar  screen  with  3\ 
in.  openings.  There  are  three  vertical  centrlfuual  pumps  each 
with  a  capacity  of  500  gal.  per  minute.  One  pump  operates 
continuously  through  the  night;  two  an-  in  use  during  the 
day  and  a  third  i*:  in  reserve  or  used  during  unusually  heavy 
flows.  Each  pump  is  driven  by  a  7^^  HP.  motor  set  in  the 
motor  room  above  the  pit.  The  motors  are  automatically 
started  and  stopped  by  electric  switches  operated  by  floats 
in  the  .=creen  chamber. 

The  pumps  lift  the  sewage  into  two  Imhoff  tanks  where  the 
normal  sewage  level  is  12  ft.  above  the  original  ground  sur- 
face. The  two  tanks  are  built  side  by  side  as  one  rectangular 
concrete  structure  37  ft.  2  in.  wide  by  73  ft.  •>  hi.  long,  out- 
side dimensions,  and  26  ft.  from  the  top  of  the  gas  vents  to 
the  bottom  of  the  hoppers.  The  outside  walls  are  vertical 
down  to  the  sludge  hopper  and  are  of  the  buttress  type.  The 
tanks  are  each  17  ft.  d  in.  by  72  ft.,  inside,  and  the  sewage 
depth  is  22  ft.  Each  tank  is  divided,  lengthwise  into  two 
settling  compartments,  over  a  common  sludge  chamber,  with 
a  6-in.  slot  between  the  overlapping  sloping  walls.  .\  con- 
tinuous gas  vent  2  ft.  wide  is  left  between  the  settling  com- 
partments and  1  ft.  wide  between  the  settling  compartments 
and  the  tank  walls.  For  the  convenience  of  the  operator, 
walks  are  built  on  top  of  the  division  wall  and  also  on  each 
side  of  the  central  gas  vent  in  each  tank. 

The  two  tanks  have  a  combined  settling  capacity  of  97.000 
gal.   and   a    sludge  capacity  of   1-1.000   cu.   ft.     The   tanks   are 


Sprinkling    Filter   in    Operation    at    Sewage   Treatment    Plant   of    Okmulgee,  Okla. 


becam"  filled  with  sludge  and  was  abandoned.  An  outfall 
sewer  about  3  miles  in  length  was  then  laid  to  carry  the 
sewage  to  Deep  Fork.  This  sewer,  a  12-in.  pipe,  with  the 
influx  of  population  due  to  the  oil  Industry,  was  soon  over- 
loaded. Sewage  from  the  overloaded  outfall  was  flowing  In 
the  creek  within  the  city  limits  and  other  outfalls  were 
discharging  just  outside  the  lower  part  of  the  town  at  the 
time  the  new  improvements  were  begun.  After  securing  the 
approval   of   the   engineer   of   the   State   Board   of   Health   to 


designed  to  treat  1,000,000  gal.  per  day  with  a  detention 
period  of  two  hours.  The  tanks  are  arranged  for  either  di- 
rect or  reverse  flow,  suitable  stop  boards  being  provided  in 
the  channels  and  removable  plates  in  the  inlet  (or  outlet  i 
weirs.  Scum  walls  extending  18  in.  below  the  sewage  level 
are  set   2  ft.  inside  the  tanks  across  each  end. 

Two  sludge  beds  each  40  ft.  by  80  ft.,  are  located  one  on 
f^ach  side  of  the  Imhoff  tans,  with  space  for  future  exten- 
sions.    The  sludge  bed  construction  consists  of  low  concrete 
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walls  within  utbich  is  a  level  bed  of  sand  i;  in.  thick  under- 
laid with  drain  tile  bedded  in  gravel. 

The  effluent  from  the  Imhoff  tanks  flows  to  a  hopper-shaped 
dosing  tank  equipped  with  an  IS-in.  siphon,  set  for  discharg- 
ing when  the  effluent  level  Is  within  3  in.  of  the  sewage  level 
in  the  Imhoff  tank  and  has  a  drawdown  of  5  ft. 

The  sprinkling  filters  are  designed  for  a  flow  of  750,000  gal. 
per  day  to  operate  at  a  rate  of  2.300.000  gal.  per  acre  per 
day.  The  ma.ximum  head  on  the  nozzles  at  siphon  discharge 
is  8  ft.  and  the  minimum  is  3  ft.  and  the  effluent  is  sprayed 
evenly  over  every  part  of  the  filter  area.  The  filter  bed  is 
composed  of  the  very  hard  and  non-impervious  Joplin  flint, 
*4  in.  to  2'^  in.  in  sizes,  and  averaging  514  ft.  in  depth.  The 
underdrain  system  is  G-in.  split  tile  laid  open  side  down  in 
parallel  rows  10  in.  apart  on  a  concrete  flixir  which  slopes  to 
the  main  drains.  The  main  drains  are  gutters  of  15-in.  split 
tile.  Vent  chambers  are  constructed  at  the  ends  of  the 
tile  drains.  Eight-inch  sewer  pipe  risers  reach  from  the 
vent  chambers  to  above  the  filter  walls  with  elbows  tiirned 
to  catch  the  breeze  from  any  point  of  the  compass. 

Care  and  Operation  of  Plant. — Unlike  many  towns,  Okmul- 
gee is  prepared  to  protect  and  care  for  its  investment.  The 
grounds  have  been  fenced  with  a  high  and  strong  woven  wire 
fence.  The  embankments  have  been  sodded  with  Bermuda 
grass,  and  an  operator  is  employed  to  give  the  plant  constant 
attention. 

Some  trouble  was  experienced  at  the  outset  in  the  opera- 
tion of  the  pumping  plant  due  to  stoppage  of  the  screens  on 
the  suction  pipes.  This  stoppage  was  found  to  be  caused 
by  cotton  waste  from  garages  and  machine  shops.  An  aux- 
iliary screen  was  put  in  outside  the  building  where  the 
coarser  refuse  is  disposed  of.  The  operator  now  has  little 
difficulty  after  cleaning  both  bar  screens,  in  keeping  the  suc- 
tion lines  clear. 

Foaming  over  in  the  gas  vents  in  the  Imhoff  tanks  occurred 
once,  but  after  thoroughly  breaking  up  the  scum  and  revers- 
ing the  flow  it  stopped  and  has  given  no  further  trouble. 

The  plant  is  producing  a  very  clear  and  stable  effluent  and 
there  is  no  offensive  odor  in  its  vicinity. 

The  operation  of  the  plant  is  under  the  direction  of  T.  P. 
Paxton.  Commissioner  of  Public  Works  of  the  city  of  Ok- 
mulgee. 

The  plant  was  designed  and  construction  supervised  by 
Bums  &  McDonnell  Engineering  Co.  of  Kansas  City,  Mo. 
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Draining  Saturated  Clay  for  Foundation 

Work 

In  a  discussion  of  his  paper*,  "Quicksand— Its  Nature,  Be- 
havior, and  Methods  of  Control."  presented  at  the  last  an- 
nual convention  of  the  New  England  Waterworks  Associa- 
tion, Col.  Charles  R.  Gow  gave  the  following  information 
regarding  the  drainage  of  an  area  of  saturated  clay  for  fotin- 
dation  work: 

Ordinary  clay,  unlike  sand,  does  not  drain  readily.  To  re- 
move water  from  clay  requires  that  it  be  dried  out  rather 
than  drained.  The  best  method  for  accomplishing  this  is  to 
prevent  water  from  coming  in  contact  with  the  clay  stratum 
and  permitting  the  continued  water  to  evaporate  by  capillary 
action.  .-VII  plastic  clays  contain  a  high  water  content,  and 
when  dried  they  show  a  corresponding  shrinkage  in  volume. 
The  moisture  in  the  clay  is  strongly  held  in  mechanical  com- 
bination and  is  released  only  through  the  process  of  surface 
evaporation. 

Obviously,  if  a  series  of  trenches  are  excavated  in  such 
material  the  area  exposed  to  surface  evaporation  is  greatly 
increased  and  the  drying-out  process  will  be  considerably 
accelerated.  Unless,  however,  the  trenches  are  very  close 
to  one  another  their  effect  as  drying  agencies  will  bo  limited 
to  a  very  few  feet  laterally  on  each  side  of  the  trench. 

If  a  given  site  is  surrounded  by  a  relatively  deep  trench. 
.«ay.  .3  to  4  ft.  below  the  surface,  having  an  outlet  by  which 
to  dispose  of  accumulated  moisture,  and  if  in  addition  pre- 
cautions are  taken  to  exclude  water  from  the  surface  of  the 
site,  there  will  result  a  drying  out  of  the  clay  surface  to 
a  depth  of  possibly  a  foot  or  more.  In  case  water  cannot  be 
absolutely  excluded  from  the  site,  provision  must  at  least 
be  made  for  rapid  surface  drainage  to  the  nearest  trench, 
so  as  to  lead  It  away  before  further  .saturation  of  the  clay 
resiilf- 
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Construction  and  Maintenance  of  | 
Tile  Drains 

Work  on  the  construction  of  open  drains  on  the  Shoshone 
Project  of  the  U.  S.  Reclamation  Service  was  begun  on  Nov 
27.  1911,  under  contract.  Work  on  the  drains  by  Oovernmeni 
forces  was  begun  during  the  fall  of  1912.  By  the  end  of  the 
year^l919,  19.6S  miles  of  open  subsoil  drains  and  85. S.'')  miles 
of  tile  drains  had  been  constructed.  The  area  in  whicli 
drains  have  been  constructed  has  a  porous  gravel 
subsoil,  and  the  drains  for  the  most  part  are  constructed  iti 
this  material.  In  some  cases  the  top  of  the  gravel  is  below 
the  grade  of  the  tile  and  the  drain  has  been  constructed  in 
sand  or  sandy  soil.  Only  one  closed  drain  has  no  gravei 
either  around  the  tile  or  in  the  sub-grade.  About  S  miles 
have  been  constructed  in  material  other  than  gravel.  This 
material  varies  from  a  quicksand  to  a  heavy  clay.  Some  in 
teresting  particulars  regarding  thp  construction  and  main- 
tenance features  of  these  <irains  are  given  by  Mr.  C  M. 
.lump,  Superintendent  of  Irrigation.  United  States  Reclama 
lion  Service.  Shoshone  Project.  Wyoming,  in  the  October 
Reclamation  Record,  from  which  the  notes  following  are 
taken. 

Tile  Cradles. — It  has  been  the  practice  on  this  project 
wherever  the  grade  of  the  drain  is  not  in  gravel  to  use  a  tile 
cradle.  This  cradle  is  made  of  2  by  4-in.  lumber  beveled  on 
the  edges  and  spaced  so  as  to  bring  the  support  on  the  tih 
at  the  quarter  points  at  an  angle  of  45^  to  the  horizontal 
and  vertical  axes  of  the  tile.  Some  of  these  cradles  hav' 
been  used  as  short  as  G  ft.  in  length,  but  at  present  no  length 
shorter-  than  12  ft.  is  used.  In  exceptional  cases  where  tht 
subgrade  has  been  a  quicksand,  piling  has  been  driven  and 
the  tile  cradles  hung  in  yokes  on  these  piling.  The  ma 
terial  used  for  this  piling  has  usually  been  broken  or  split 
lagging  boards.  In  one  case  only,  on  Drain  N,  has  grave! 
been  hauled  and  placed  around  the  tile.  This  was  done  for 
a  distance  of  about  500  ft.  In  all  other  cases  the  material 
found  in  the  trench  was  used  for  backfilling  arotind  the  tili 
Breaks  and  Settlements. — Breaks  have  usually  occurred  ii. 
material  in  which  there  has  been  no  gravel.  The  lines  hav< 
stood  up  very  well  in  gravel.  During  the  last  few  years  ther- 
has  been  a  slightly  increasing  tendency  to  failure  of  tile  lines 
in  material  other  than  gravel  on  this  project.  From  reports 
and  observations  this  condition  obtains  on  other  project- 
wherever  a  considerable  amount  of  tile  drain  has  been  <-on 
struct  ed. 

On  this  project  breaks  liave  occurred  only  in  quicksand 
formation,  and  generally  speaking  there  has  been  a  simi 
larity  in  the  condition  in  which  the  tile  has  been  found.  Ir 
all  cases  the  tile  has  settled  and  some  of  the  tile  has  been 
broken.  This  settlement  in  one  case  was  found  to  be  as 
much  as  ."!  ft.  In  all  cases  the  tile  was  found  filled  with 
material,  a  hole  showed  in  the  backfill  above  the  break,  and 
water  flowed  from  this  hole. 

The  generally  accepted  practice  in  Reclamation  Servicp 
has  been  to  cover  the  upper  •%  to  %  in.  of  the  circucmfer 
ence  of  the  tile  at  the  joint  with  tar  paper.  This  leaves  an 
opening  at  the  lower  portion  of  each  joint  where  water  car 
enter  the  tile  line.  Even  with  tile  answering  the  specifica 
tions  of  the  United  States  Reclamation  Service  it  is  not 
always  possible  to  obtain  as  tight  a  joint  as  desired  even  b> 
turning  the  tile  in  laying  to  sectire  the  best  possible  fit.  Ii; 
addition,  during  the  construction  in  this  kind  of  material, 
water  and  muck  often  stand  more  than  halfway  up  the  tile, 
and  it  is'  not  always  possible  to  determine  with  absolute 
accuracy  whether  the  tighest  joint  possible  has  been  obtained 
In  case  a  wide  joint  exists,  not  only  water  but  the  ma 
terial  from  under  the  tile  may  pass  into  the  tile  and  be  car 
ried  away.  The  tile  gradually  settles  down  into  the  spacf 
from  which  the  material  has  been  removed.  Such  settlement 
causes  a  widening  of  the  joint  and  accelerates  the  process  of 
settlement.  The  backfill  may  arch  over  until  the  tile  has 
settled  somewhat.  The  sudden  giving  away  probably  re- 
sults in  crushing  some  tile  at   tlie  i)oint   of  settlement. 

Failure  of  tile  lines  on  the  Shoshone  Project  has  net  been 
very  extensive.  The  longest  failure  has  not  exceeded  150 
ft.,  but  as  these  breaks  cost  on  an  average  of  %l(i  per  foot 
to  repair,  they  result  in  a  rather  heavy  item  of  expense 

It  is  evident  that  failures  of  tile  lines  result  from  a  re- 
moval of  the  material  underneath  the  tile,  allowing  a  set- 
tlement. This  may  be  due  to  wide  joints  or  it  may  take 
place  where  the  best  joint  obtainable  exists.  Often  water  is 
forced  up  through  the  subgrade.  which  no  doubt  aids  in  fore- 
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iiig  maurial  into  ihe  tile  uuU,  iu  addition,  keeps  the  sub- 
grade  loosened  up  and  in  an  unstable  condition.  Such  eon 
elusions  must  of  necessity  be  drawn  from  circumstantial  evi- 
dence, but  they  are  the  result  of  several  years'  experience 
and  embody  the  conclusions  of  project  employes  who  have 
been  interested  in  the  construction  and  maintenance  of  tile 
drains. 

The   problem    ol    preventing   such   failures   must   be   taken 
care  of  in  the  construction  of  the  drain,  if  a  tile  drain  is 
to  be  a   permanent   success.     There   is   no   decided   uniform- 
ity of  opinion  as  to  the   best  method  of   producing   this  re- 
sult-    There  is  also  considerable  doubt  whether  a  tile  drain 
i-an  be  made  a  permanent  success  in  quicksand  or  line  clay 
.  ept  at  a  cost  that  would  be  prohibitive.    The  general  trend 
opinion  in  the  service  seems  to  be  in  the  direction  of  dls- 
iding  the   use  of  tile  drains  In  this  kind  of  soil.     In  this 
liter  there  should   be  no  hasty   "Jumping  at   conclusions." 
It-re  may  be  methods  that  will  solve  the  problem. 
Ihere   are   certain   conclusions   and   suggestions   that    may 
Dffered:     (a)  To  construct  a  tile  line  in  quicksand  or  fine 
ly  with  gravel  or  ladders  set  on  piling  of  eufliclent  bear- 
l;  strength  to  support  the  tile  line  may  make  the  tile  line 
St   prohibitive   as   compared    with   open-drain   construction, 
this   may   be  added   the  doubtful   permanency  of  such   a 
nstruction.     (bt  A  tile  line  should  have  no  rigid  points  of 
(•port.     It  should   be  allowed  considerable  flexibility  so  as 
adjust  itself  to  the  different  conditions  of  support.    This 
not    practical   when   drain   tile   is   used.     It   it   were   prac- 
..  al  to  use  sewer  pipe  in  such  construction,  any  deviation 
trom   a  straight   line  would   have  a  tendency  to  tighten  the 
joint  rather  than  open  it.  as  in  the  case  of  a  drain  tile  line. 
It  Is  not  known  whether  this  has  ever  been  tried  and  proven 
feasible.      It   may    be    possible   that   experiments    have    been 
tried   showing   the   adaptability   of   sewer   pipe   in    tile   drain 
work. 

Repairing   Breaks.    -The  general   practice  on  the  Shoshone 
I'rojeit    in   repairing  breaks  in  tile  drains  is  to  begin   open- 
ing the  trench  below  the  break  where  the  water  is  running 
out  of  the  top  of  the  trench.    On  account  of  the  amount  of 
water  usually   in   the   drain   it   is  impossible   to   start   a  crib 
immediately  over  the  break.     The  opening  of  the  trench  con- 
sists  of  driving   solid    cribbing    in    sections   12   to  14  ft.  In 
lengtb,  3  or  4  ft.  wide,  depending  upon  the  size  of  tile.     In 
putting  down  these  cribs  6  by  6-in.  timbers  are  used  as  wales 
and   2  by   S's  for  lagging  or  piling.     The  ground   surface  is 
taken  off  to  a  depth  where  the  ground  will  stand  up  before 
the  crib  is  started.     The  lagging  is  driven  down  as  fast  as 
«>xcavation  is  made  to  keep  the  banks  from  caving.    When  the 
tirst  crib  has  been  put  down  and  the  tile  has  been  uncovered 
the  drain  is  opened  by  taking  out  or  breaking  a  tile.    This  Is 
necessary  in  order  to  lower  the  water  in  extending  the  crib 
over  the  break.     In  extending  the  crib  up  to  the  break  con- 
siderable care  has  to  be  used  not  to  fill  the  tile  with  mud 
below  where  the  first  crib  is  put  down  and  the  tile  opened. 
In  some  cases,  on  account  of  the  large  amount  of  water  In 
the  drain,  it  has  been  necessary  to  start  the  crib  50  to  75 
ft.  below  the  break,  depending  upon  conditions  of  the  break, 
in  some  instances  it  has  been  necessary  to  permit  the  water 
to  come  to  the  hydraulic  gradient  of  the  tile  line  and  wait 
until    the    water    table    has    lowered    in    the   fall    before    the 
broken  line  can  be  relaid.    All  this  work  requires  hand  labor 
and  is  very  expensive,  as  it  usually  takes  from  10  days  to 
2  weeks  to  open  the  tile  line  of  most  of  the  breaks  on  this 
project.     There  should  be  some  other  method  developed  that 
will    require    less    time    and   be    less    expensive    in    repairing 
these  breaks,  as  the  water  table  is  close  to  the  surface  tor 
quite  a  distance  up  the  drain  from  the  break  and  is  running 
■It  of  the  break.     This  condition  exists  in  practically  all  of 
>e  breaks,  and  in  one  instance  damage  to  a  farmer's  crop 
■  as  caused  for  which  he  made  a  claim  for  $100. 
.\s  stated    there  are  85  miles  of  tile  drains  on  this  project, 
can  be  very  readily  seen  that  occasional  breaks  are  to  be 
xpected.     If  repairs  are  to  be  continued  as  in  the  past,  In- 
-tead  of  using  wooden   piling  or  lagging,  it   is  believed  that 
!i;ht    steel    sheet    piling   could   be   used    to   better   advantage 
nd   be  less  expensive   in   the  long  run.  as  the  timber  used 
n   opening    these   drains   is   practically   destroyed    and    is   of 
MO  further  value  except  for  kindling. 

Maintenance  of  Trap  Boxes. — .\nother  Important  feature  In 
the  maintenance  of  closed  drains  is  the  wooden  trap  boxes. 
The  wooden  trap  boxes  are  beginning  to  deteriorate  to  such 
an  extent  that  it  will  soon  be  necessary  to  repair  them  or 
replace  thero.     Some  of  the  trap  boxes  on  this  project  have 


already  decayed  to  such  an  extent  that  they  have  had  to  be 
repaired. 

Careful  consideration  should  bo  given  the  mutter  oi  re- 
pairing these  trap  boxes.  The  construction  of  the  trap  boxes 
is  such  that  it  is  a  very  simple  matter  to  repair  them  tem- 
porarily, by  boarding  up  on  the  inside  of  the  4  by  4  posts 
used  as  the  frame  of  the  structure.  This,  however,  does 
not  secure  satisfactory  construction,  as  the  nailing  must 
be  relied  upon  entirely  to  hold  the  earth  pressure,  and  when 
decay  starts  it  Is  usually  Hie  nail  holes  which  soften  first; 
consequently  the  danger  of  collapse  would  be  much  greater 
in  the  repaired  structure  than  in  the  original  construction 
The  water  plane  does  not  usually  recede  in  the  fall  and 
show  the  necessity  of  repairs  until  so  lute  in  the  season  thai 
the  ground  is  frozen  to  so  great  a  depth  that  such  repairs 
from  the  outside  would  bo  very  costly.  The  life  of  a  wooden 
structure  alternately  exposed  to  water  and  air,  which  is  the 
condition  obtaining  in  all  trap  boxes  where  repairs  have  been 
necessary,  is  from  8  to  10  years.  Prom  these  facts  it  would 
seem  that  when  repairs  are  required  economy  would  result 
from  the  construction  of  a  permanent  structure.  Aside  from 
the  necessity  of  reconstruction  every  8  or  10  years,  added 
security  would  result  from  the  fact  that  there  would  not  be 
-the  danger  of  the  collapse  of  a  structure  where  deterioration 
had  not  been  observed,  with  the  consequent  filling  of  a  tile 
line,  the  cleaning  of  whi(Ji  always  requires  a  heavy  expense 
The  lining  of  the  trap  box  with  a  fairly  thin  concrete  wall 
seems  to  be  the  simplest  solution.  This  would  result  in  sup- 
porting the  old  timber  walls  and  protecting  them  from  the 
deteriorating  action  of  air  and  water.  The  trap  boxes  on 
this  project  are  fairly  uniform  in  dimensions,  and  it  is  be 
lieved  that  a  collapsible  metal  form  could  be  designed  for 
this  purpose,  which,  taken  with  the  ease  of  obtaining  ma 
lerials.  would  allow  an  economical  and  efficient  method  for 
this  repair,  as  well  as  obtaining  a  permanent  structure. 

Several  instances  have  occurred  on  this  project  when  it 
has  been  necessary  to  open  a  tile  line  and  remove  a  bucket 
which  had  been  dropped  into  a  trap  box  by  some  careless 
person,  while  watering  stock  or  drawing  water  for  domestic 
purposes,  the  bucket  being  at  once  carried  into  the  outlet  tile 
and  subsequently  lodging  on  a  projecting  joint  and  form- 
ing a  serious  obstruction. 

One  instance  is  also  recalled  where  a  particular  trap  box 
was  broken  into  several  times,  with  no  apparent  cause  ex- 
cept pure  maliciousness  or  perhaps  trom  a  desire  to  use  this 
as  a  fish  pond.  In  this  case  no  harm  happened  to  result  ex- 
cept the  necessity  of  repairing  the  cover  several  limes.  How- 
ever, in  this  same  drain  it  was  necessary  to  remove  an  ob- 
struction, at  great  expense,  caused  by  a  small  piece  of  tim- 
ber lodging  in  the  tile  and  catching  sufficient  floating  weeds 
to  cause  a  complete  obstruction.  These  weeds  could  have 
gotten  into  the  tile  only  through  an  open  manhole.  In  break- 
ing open  this  trap  box  the  above  condition  could  very  easily 
have  resulted,  as  in  every  case  the  timber  cover  was  badly 
splintered.  Every  precaution  possible  is  taken  to  protect 
the  trap  boxes  from  these  thoughtless  acts,  but  as  long  as 
they  are  constructed  from  timber  only  they  can  always  be 
opened  in  some  way. 

It  would  seem  that  some  consideration  should  be  given 
the  matter  of  a  permanent  type  of  structure  at  the  time  of 
the  original  construction.  Our  drainage  system  is  of  as  great 
iniportancp  and  of  as  permanent  character  to  the  project,  or 
at  least  to  those  lands  benefited,  as  our  canal  system.  We 
protect  our  canals  with  the  best  type  of  construction  possi- 
ble; why  not  do  the  same  with  our  drains?  The  cost  of  re- 
placing a  timber  canal  structure  with  a  permanent  structure 
is  not  nearly  so  great  in  proportion  as  that  of  replacing  a 
limber  drain  structure,  as  all  the  work  in  the  latter  case 
must  necessarily  be  carried  on  under  adverse  conditions. 
Yet  our  canals  are  originally  supplied  with  permanent  con- 
crete structures,  whereas  in  order  to  keep  our  drainage  sys- 
tem functioning  properly  we  must  continually  repair,  or  re- 
place at  exorbitant  expense.  It  is  believed  that  a  cost  analy- 
sis of  the  two  types  of  construction  would  show  considerable 
economy  in  permanent  original  construction. 

It  has  been  the  practice  on  this  project  to  clean  trap  boxes 
twice  a  year  -in  the  spring  and  fall.  In  the  spring  there  Is 
very  little  sand  in  the  bottom  of  the  boxes.  In  the  fall,  after 
the  heavy  run  of  water,  the  bottoms  of  the  boxes  are  prac- 
tically full  of  sand.  It  is  a  question  whether  it  Is  necessary 
to  clean  these  trap  boxes,  as  there  is  plenty  of  room  for  sand 
to  deposit  at  the  end  of  drains  and  there  has  been  no  Indica- 
tion of  sand  lodging  in  the  tile.     At  the  time  of  constructing 
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drams  it  was  believeU  that  after  a  I'-'"  »"fj'«"'  ^^^^^  '         I  ioil    of   PllbllC    WatCF    Supplv 

tion   for  a   year   or   so   very   little   sand   would   gel    into   t  ff^ 

drains      However,  this  has  not  proven  to  be  the  case,  as  lUc  ^y  Sprjn^   Freshct 

drains  that  were  constructed  eight  years  ago  are  now  carry-  -^        r  " 

ine  nearlv  the  amount  of  sand  they  did  the  year  atter  con-  In  the  spring  of  1920  the  ensime.iiiB  division  ot  the  Nev 

,      "  York  Stiite  Department  of  Health  was  railed  upon  to  investi- 

(.'ate  nn  epidemic  of  gastroenteritis,  followed  by  an  outbreak 

-i-       ^         er^         .k_:X..^«ll-.r/^.-.c«-  I»-/-»r»  Pir»<:i  >>t  typhoid  fever  in  the  city  of  Schenectady.  N.  Y.,  which  oc- 

1  eStSOlL.entriIUgaliy  V^aSl  irOlir ipe  ^.^^.^^^^  subsequently  to  the  gross  pollution  of  the  public  water 

Recent   tests  of  cast   Iron  pipe  cast  ceiitrifusally   indicate  supply  of  the  city  by  the  water  ot  the  Mohawk  River.     The 

^  i, -   ■'       --..ngth  of  more  than  twice  that  obtained  with  r.he  results  of  the  investigation  were  set   forth  by  Mr.   Theodore 

on:  hod  of  casting.     .\  description  of  the  method  of  norton.   Chief  Engineer  ot  the  New  York  State  Department 

maiuii..n  ..-  and  some  tests  obtained  with   this  type  of  pipe  ^,j  Health,  in  his  reports  to  the  Department.     A  resume  of  his 

arc  contained   in  a   paper  presented  by  .\.  F.   Mcallum.  Com-  reports  appears  in  the  Oct.  29  Public   Health  Reports  of  the 

niisslpuer    of    Works.    Ottawa,    Out.,    before     the     Montreal  ^,   g   pyi,|jc  Health  Service,  from  which  the  following  account. 

Branch  of  the  Engineering  Institute  of  Canada,  from   which  |^  taken: 
the  followint-   '■••'••'  ■  "tes  are  taken.  The  matter  was  first  brou;;lU  to  the  attention  of  the  Divi- 

The  pipe.  i   by  de  Lavaud.  a  French  engineer,  is  ^-^^^  ^^   Sanitary  Engineering   on    March   20,   1920,   when    in- 

no»  being  i;  ed  and  introduced  in  this  country  after  formation  was  received  that  on  March  1.')  and  a  few  days  fol- 

exhaustive  ■  ••  tests  with  the  ordinary  standard  cast  lowing,  the  number  of  cases  of  gastroenteric  disturbances  in 

Iron  pipe.     T..-    , ss  of  manufacture  involves  the  applica-  jj^g  ^j^j.  ,|jj,j  grefttly  increased  above  the  number  normally  oc- 

tlon   of    the   principle   of   centrifugal    force   to   molten    metal  purring:  and  that  this  increase  had  followed  a  noticeable  tur- 

wben  poured  into  a  permanent  mould.  bidity  in  the  water,  which  hart  been  greatest  on  the  night  of 

A  rei:ula'.'d  (luantity  of  molten  iron  is  introduced  into  a  jjarch  l;i  and  during  March  14  and  had  gradually  disappeared 
levolving  water-cooled  cylindrical  mould,  where,  by  the  cen-  ^jj^j.  j^^  latter  date.  Although  the  information  was  not  re- 
trlfugal  force  exerted,  the  molten  metal  is  spread  uniformly  gpjygd  until  several  days  after  the  incidence  of  the  largest 
upon  the  Inner  surface  of  the  mould.'  Within  a  few  seconds  n,,njber  of  cases,  an  engineer  from  the  engineering  division 
the  pipe  Is  withdrawn  from  the  mould  at  a  red  heat.  The  ^,^^  ^^  ^^^^  ^^^^  ^^  investigate  the  condition  of  the  water  sup- 
pipe  Is  brittle  after  leaving  the  mould  on  account  of  the  ^j^,  ^^  determine  whether  or  not  it  had  been,  or  was,  such  as 
outer  surface  being  chilled,  but  after  passing  through  an  an-  ^^-ouui  be  likely  to  cause  the  disturbances  reported.  On  the 
nealing  furnace  it  becomes  tough  and  much  stronger  than  ^^^^  of  the  first  inspection,  March  20.  1920,  the  water  was 
ordinary  cast  iron  pipe,  as  plainly  shown  by  recent  tests  ^j^^^.  ^^^^^j  coioriggs.  and  it  was  therefore  necessary  to  depend 
made  by  Prof.  Gillespie,  of  Toronto  University.  The  pipe  ia,.geiy  on  what  could  be  learned  from  the  officials  and  resi- 
made  under  these  conditions  has  a  decided  contrast  in  struc-  ^^^^^^  ^^  ^j^^  ^j^^,  ^^^  information  regarding  its  alleged  unsat- 
ture  to  pipe  cast  in  sand  moulds,  and  has  not  the  segregation  igfa^iory  condition. 

of  Impurititles   often   found   in   sand-cast   pipe.     As   a  conse-  samples  of  the  water  for  bacterial  and  chemical  examina- 

quence  the  pipe  is   a  homogeneous,  dense    flne-grained  iron  ^^^^  ^.^^^  ^^^^^  ^^  several  points  bv  the  department  engineer 

throughout,    having   no   water   or   gas   bubbles,   and   because  ^^^   carriei  immediately  to  the  laboratory  for   examination. 

of  this  density  and  strength  it  can  be  made  much  thlniier.  ^^  ^^^  ^^^  ^^  ^^^  ^^^    inoculations  for  the  determination  of 

In  the  tests  made  by  Prof.  Gillespie  a  f,-in.  pipe  made  by  ^^^  presence  of  B.  coli  indicated  the  probability  of  the  pres- 

thi.s  machine  was  compared  with  a  6-in  ordinary  sand-molded  ^^^^  ^^  ^^^^^  organisms  in  all  the  samples,  and  in  as  small 
pipe  out  of  the  same  Iron,  with  the  fol  owiiig  results:  quantity  as  1/10  c.  c.  in  one  sample.     It  was  also  noted  that 

CentrifuKally  Snnd-cast  ,        ui      •  .      »      ^  ..i         i.        •      i        _    i  .       »  .     • 

cast  pipe.  pipe.  the  chlorine  content  of  the  chemical  sample  was  about  twice 

Thlcknesf.  In ".28  ift'iinn  ^^^^  °^  ^^^  content  of  the  samples   previously  taken.     These 

M«jL\u.'o7"u?tlHtv^".'''".  .'."■.■.■.■.■-       14  500.000  8.860.060  results,  together  with  the  fact  that  the  explanation  given  by 

Modulus  of  ruptur.- ^^-J",?  ^^•2"^'  the  attendant  in  charge  of  the  water  works  as  to  the  reason 

Quality  faotor .... —  "  .  .,       ,     .    '    k„  for  the  turbidity  of  the  water,  semed  inadequate  to  the  engi- 

From  these  tests  it  wl    be  seen  that  centrifugal  pipe  has  ,  •       .i      •         ••     .•  ■     -^  j    •     .,     ^t.  ,. 

rruui  lutsK  i..^oi.->  ...  <,  o      ■  '  „ger  making  the  investigation,  made  it  appear  advisable  that 

very  high   tensile,  cross-hending  and   resistance-to-shock  val-  ^  ^^„^„     ,,  inspection  of  the  plant  and  wells,  should  be  made, 

ues      It  Is  apparent,  therefore,  that  this  tyP*"  of  p  Pe  can  be  ^^.^  i„,pg,,ion  was  made  on  March  24.   The  results  of  the  ex- 

successfully  made  much  thinner  than  the  sand-moulded  pipe  amination  caii  be  clearly  explained  only  by  a  detailed  descrip- 
For  example,  a  IS;"-  length  of  fi-m.  P>Pe  J^ighs   280  1^.  as  arrangement  of  the  pumping  station,  the  wells,  and 

compared   with  430  lb.   for  a  sand-cast  pipe  of  the   same  di  ^^^  eonnecting  pipes. 

"Thrtests  on  de  Lavaud  centrifugally  cast  iron  pipe  show  ^  The  water  supply  of  the  city  of  Schenectady  is   obtained 

..  ,         .         J  1 r-,.i„ ,     .       „..,.«oi„„    ,^..«l,  ffoin   three  dug  wells  at  the  water  works   pumping  station, 

t    to  all    ntents  and  purposes,  impervious  to  corrosion,  prob-  ,..,.„,,.,  .     .  .u       ■.  a  ^     ,  ,  ,     1 

;,     J       ■'"•■"=•  V     1  •       '  .„.    „  „.,„,  „„,.„,.  »-„„„„_„  located  about  2%  miles  west  of  the  city  on  a  flat  piece  of  land 

ably  due  to  the  fact  that  the  metal  being  cast  under  pressure  ,   .       ,    ,  ,vr  »i    i      i      »  »i      -..   •       i    n-  ^  .u 

'.         '      ,  ,  .  .  .   ..  „   „»,„,.,,   „,  „„„™:„o  lying  between  the  south  bank  of  the  Mohawk  River  and  the 

is  of  such  close   grain  as  to  resist   the   attack   of  corrosive  -.    "    ,  .  .      .         ,        .,     ,  ,,        ,   .       ,      ,   ,  „„«  <..  .u 

"     '""-"  "'"       »  bills  which  rise  abruptly  from  the  plain  about  1.000  ft.  south 
matter 

"  ,     ■  .  ..       ,,  .1       i,„„     „ ^„,i,   „„,„„!„„  -_.i  of  the   river.     Wash   borings   made  a   short  time   before  the 

These  centrifugally  cast  pipe  have  a  smooth  exterior  and  ,.     ..       •    i-     .     ,u   .    .,  i  •     ,i        ■   •    ■.       .... 

.  _,  J     u     ij        ,i.,„i„  .    t,,.,i,o.,ii»    r..i^ti».<«i  investigation  indicate  that  the  soil  in  the  vicinity  of  the  water 

interior   surface    and.    besides    reducing    hydraulic    frictional  i  •  ,       «    ,  i  ,         .u  c         .         ^     *».     . 

.  ,  ..     _     ..^ „»!„„     •«T,ii„  »v,^  ■>iT^D,,  o,.Q  works  consists  of  clayey  loam  from  the  surface  to  a  depth  of 

losses,  take  a  uniform  surface  coating.  WTiile  the  pipes  are  ,.,,..,,  o  ..  .  •  •  i  .i  i  . 
cast  with  standard  bell  ends  they  machine  easily,  and  be-  \^  "-  '>^  '""^  .1  ft^  containing  considerable  gravel:  from  a 
cau-e  of  the  method  of  manufacture  the  wall  thickness  is  'l^'P'^  "^  ^2  ft.  to  the  depth  of  .,0  ft.,  a  sharp  coarse  sand  mixed 
exactly  uniform  throughout  and  quite  suitable  for  a  threaded  ^"^  R'avel  containing  a  consideiable  proportion  of  stones 
•_li  V. -.-II  i_i_.  It  A^„i,^A  several  inches  across:  and  below  fiO  ft.,  an  impervious  clav. 
or  straight-wall  Joint  If  desired.  ,  .u  i  •  .•  ,i  >  .  .u 
Whereas   th«  surface  of  the  ground   is  practically  level,   the 

Nitrate  Content  of  Certain  Waters  Considered   Bacteriolog-  surface    of   the    impervious   stratum    beneath    the    gravel    ap- 

ieally   Safe.     The  Nnv.   '>   Public    Health   Notes   of   the   V.   S.  pears  to  slope  gently  toward  the  wells  from  three  directions 

Public  Health  Service  contains  the  following  summary  of  an  and  away  from  the  wells  or  toward  the  river,  in  the  fourth,  or 

article    by    M.    Starr    Nichols.    State   Laboratory   of   Hygiene.  northerly  direction.     The  wells  extend  through  the  upper  12 

T'nlversity  of  Wisconsin.  Madison,  Wis.,  In  the  October  Jour-  ft.  of  loam  into  the  gravel   stratum  from  which  they  receive 

nal  of  Industrial  and  Knulneering  Chemistry:     From  nitrate-  their  water.    They  are  arranged  in  a  line  jiarallel  to  the  river 

nitrogen   findings  of  80.S  Wisconsin  waters  these  conclusions  and  about  400  ft.  from  it.     A  highway  leading  into  Schenec- 

arr   reached:      H)   An  excessive  quantity  of  nitrate  nitrogen  tady,  and  the  Erie  Canal,  both  parallel  to  the  Mohawk  River, 

Is  net  a  normal  component  of  safe  ground  waters;    (2)  many  lie  between  the  wells  and  the  river,  the  canal  being  the  nearer 

difficulties   must    be   surmounted   before   it   will   become   pos-  to  the  stream. 

slble  to  set  an  accurate  standard,  but  from  the  results  here  Well  No.  1.  the  oldest  and  most  westerly  ot  the  three,  is  60 

presented  and  from  the  evidence  contained  In  the  literature.  ft.   long,   8   ft.    wide,   and   about   42    ft.   deep.     The   walls,   of 

a    water   containing   5   or   more    p. p.m.     of    nitrate    nitrogen  masonry  and  of  considerable  thickness,  are  built  of  large  cut 

should  he  considered  as  a  potentially  dangerous  supply  until  stones,  the  lower  courses  apparently  having  been  laid  with- 

n  sanitarv  survey  can  be  made  by  a  competent  person:    (3)  out   mortar.     The  roof  is  formed   by  a   well-constructed  arch 

the    nitrate-nitrogen    determination    should    he    Included    in  about  22  ft.  below  the  surface  of  the  ground.     Near  the  cen- 

every  ground-water  examination.  ter,  a  short  section  of  the  well  extends  to  a  point  within  a  few 

(134)  . 


Engineering  and  Contracting  for  December  8,  19:Ju. 


563 


feel  of  the  surface  of  th.-  gruund,  and  a  manhole  In  the  roof 
of  this  section  gives  access  lo  the  well  for  inspection.  The 
bottom  of  the  well  is  the  gravel  encountered  at  that  depth 
when  the  well  was  dug.  At  the  time  of  the  inspection  the 
water  in  the  well  was  clear  and  colorless.  The  walls  and  roof 
of  the  central  section  were  wet.  but  there  were  apparently  no 
material  leaks.  The  places  where  the  old  suctions,  described 
below,  from  the  pump  house  to  the  river,  had  passed  through 
the  walls  of  the  well  were  visible,  but  the  patches  which 
closed  I  lie  openings  originally  occupied  by  the  pipes  were  ap- 
parently light.  Open  joints  between  the  stones  forming  the 
Willis  of  the  well  were  clearly  visible  below  the  water  line. 
Wells  .N'o.  2  and  No.  S  are  circular  in  form,  42  ft.  in  diam- 
r,  and   about  U>  ft.  deep.     The  walls  are  bf  concrete,  and 


weui 


f. 


MCL  MX/  mm  AW  GAlUJtr 


Fig.    1 — Diagram    of    Pumping    Station    and    Wells    and    Section    of 
Well    No.    1    and    Pipe    Gallery. 

the  root.-i  are  apparently  made  of  reinforced  concrete  sup- 
ported on  steel  beams  which  span  from  the  walls  to  the 
I'hoenix  columns  set  in  the  centers  of  the  wells.  As  in  the 
case  of  well  No.  1.  the  bottoms  are  formed  by  the  natural 
«ravel.  These  two  wells  were,  at  the  time  of  the  inspection, 
in  an  entirely  satisfactory  condition.  The  three  wells  are 
connected  by  cast  iron  siphons  said  to  be  IG  in.  In  diameter. 
one  between  well  No.  1  and  well  No.  2,  and  the  other  between 
well  No.  2  and  well  No.  ?.,  arranged  to  allow  the  water  to 
flow  from  one  well  to  the  other.  The  pump  suctions  connect 
to  wells  No.  1  and  No.  2.  As  near  as  could  be  learned  from 
the  available  records  the  level  of  the  water  in  the  wells,  with 
the  pumps  ninning.  is  usually  about  210  ft.  above  mean  tide, 
and  that  in  the  river  is  2  ft.  higher,  or  about  212  ft.  above 
mean  tide.  At  times,  however,  the  water  rises  as  much  as 
20  ft.  above  these  levels. 

The  pumping  station  stands  about  30  ft.  south  of  well  No.  1 
and  at  the  time  of  the  investigation  housed  three  motor-driven 
vertical  two-stage  centrifugal  pumps  which  lift  the  water 
from  the  wells  and  discharge  it  into  the  city  mains  and  the 
20,000. OtiO-gal.  storage  reservoir.  The  suctions  of  these 
pump.'i  connect  to  a  36-in.  header,  the  west  end  of  which  ex- 
tends into  well  No.  1  and  the  east  end  into  well  No.  2.  Ap- 
parently the  valves  on  the  suction  lines  are  generally  left 
open  so  that  the  pumps  draw  from  both  well  No.  1  and  well 
No.  2.  The  water  from  well  No.  3  can  only  reach  the  suction 
pipes  by  first  passing  through  the  siphon  from  that  well  to 
well  No.  2. 

Originally,  the  pump  house  now  in  use  contained  two  large 

steam-driven   reciprocating   pumps  which   were  connected   to 

11  No.  1  and  were  also  provided  with  two  24-in.  suctions  ex- 

Tiding  to  the  Mohawk  River.  These  two  suctions  passed  out 
through  the  wall  of  the  basement  of  the  pump  house  about 
18  ft.  below  the  surface  of  the  ground,  extended  through  two 
converging  pipe  galleries  to  well  No.  1.  crossed  through 
the  raised  central  section  .of  that  well,  mentioned  above,  and 
continued  in  two  parallel  pipe  galleries  to  a  manhole  at  the 
road  about  30  ft.  north  of  the  well.  From  this  point  the 
plpe.=  extended  throush  the  ground  without  galleries  to  the 
river.  The  galleries  are  about  G  ft.  across  and  ,S  ft.  high. 
The  walls  and  arched  roofs  are  constructed  of  brick.  The 
galleries  are  not  paved,  the  bottom  being  formed  by  the 
gravel    encountered    in    excavating    them.      Two    manholes. 


one  on  the  scuth  side  of  well  No.  1  and  the  other  at  the 
side  of  the  road  about  30  ft.  north  of  the  well,  afford  access 
to  the  galleries.  The  suction  pipes  had  been  removed  from 
the  galleries,  and  the  holes  through  the  walls  of  the  well 
r.nti  through  the  wall  of  the  basement  of  the  pump  house  had 
been  sealed  with  concrete  ami  brick.  The  portions  of  the 
pipes  from  the  gallery  to  the  river  still  remuliied  in  place. 
One  of  these  pipes,  the  westerly  one,  was  sealed  with  con- 
crete. The  other  pipe,  the  easterly  one,  was  apparently 
open  from  the  river  to  the  gallery. 

The  existence  of  these  galleries  and  the  fact  that  they 
could  be  reached  by  manholes,  the  covers  of  which  were 
madn  visible  by  the  melting  of  the  snow,  became  known  to 
the  engineers  from  the  Division  of  Sanitary  ICngineerIng  of 
the  Slate  Department  of  Health  lui  .March  24,  and  they  were 
iniMiediately  inspected.  The  galleries  between  the  well  and 
the  road  had  apparently  been  full  of  water  carrying  consid- 
erable suspended  matter  a  short  time  previous  to^  the  In- 
spection. The  bottoms  were  covered  with  a  slimy  deposit 
of  Hack  silt  to  a  depth  of  from  >^  in.  to  2  In.,  and  the  upper 
surfaces  of  all  projections  of  the  brick  work  to  a  height 
of  about  8  ft.  above  the  bottom  of  the  giillery  were  like- 
wise covered  with  a  deposit  of  the  same  material,  the  (juan- 
tlty  of  deposit  being  less  on  the  higher  projections.  The  de- 
posit of  sediment  was  practically  uniform  over  the  bottom  of 
the  galleries,  except  at  points  in  both  galleries  about  10  ft. 
from  the  north  wall  of  the  well.  Mere,  In  each  gallery,  there 
were  several  holes  from  fi  to  10  in.  across  on  the  top  and 
extending  from  1  ft.  to  2  ft.  down  into  the  gravel  in  which 
the  stones  were  perfectly  clean,  as  if  a  swift  stream  had 
passed  down  through  the  coarse  gravel  at  these  points  and 
carried  with  it  all  the  silt  and  fine  material.  The  general 
arrangement  of  the  wells  and  pumping  station,  together  with 
a  section  through  the  galleries  and  suction  lines,  giving  the 
relative  elevation  of  the  galleries  and  the  water  In  the  river 
and  wells  at  different  times,  is  shown  in  Fig.  1. 

The  elevation  of  the  bottom  of  the  galleries  is  approxi- 
mately 222.5  ft.  above  mean  sea  level,  or  about  10.5  ft.  above 
the  normal  river  level.  An  examination  of  the  records  of 
the  river  elevations  kept  by  the  lock  tender  at  Barge  t'anal 
Lock  No.  S,  about  a  quarter  of  a  mile  west  of  the  pumping  sta- 
tion, revealed  the  fact  that  the  river  had  risen  from  an  ele- 
vation of  abou'  214  ft.  at  noon  on  March  13  to  22S  ft.  at  mid- 
night on  that  date,  over  Vi  of  the  rise,  9  ft.,  occurring  be- 
tween 2  and  3  o'clock.    The  river  reached   its  maximum  ele- 
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vation  of  about  230  ft.  at  4  p.  m.  on  March  14:  and  after  that 
time  the  elevation  gradually  fell,  reaching  224  ft.  on  the 
20th  and  222  ft.  on  the  21st  of  the  month.  The  elevation  of 
the  water  In  the  wells,  figured  from  the  record  of  the 
vacuum  on  the  pump  suctions,  rose  more  slowly  than  that 
cf  the  water  in  the  river,  the  maximum  rate  of  the  rise  being 
about  1  ft.  per  hour.  The  river  elevation  was,  therefore,  for 
0  considerable  time,  several  feet  above  the  elevation  of  the 
water  in  the  wells.  On  the  afternoon  of  the  13th  this  differ- 
ence varied  from  6  ft.  at  noon  to  about  14%  ft.  at  3  p.  m.. 
dropping  again  to  7  ft.  at  midnight.  During  the  entire  day 
of  the  14th  the  elevation  of  the  river  was  a  little  over  G  ft. 
above  the  elevation  of  the  water  in  the  wells,  and  from  that 
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liatt-  on  grudually  decreased,   the  difference  on  the  20th   be-      i7i:x„„*   „SiT>'^^'      ^  i-^i                  r  r-««      •    . 

ing  only  about  9  in  MfCCt  Oll^lttingS  Oil   FloW  of  Fluids 

Compared  with  the  elevation  of  the  bottom  of  the  pipe  TllTOU^h  Pi  DP  T  inP^ 
gallerj-.  these  figures  indicate  that  the  river  surface  was  ^  "  111C» 
above  the  floor  of  the  gallery  from  :!  o'clock  on  the  after-  T'"^  problem  of  making  proper  allowanco  for  the  friciioiial 
noon  of  March  13  until  March  20.  and  that  during  the  after-  resistance  of  pipe  fittings  is  frequently  encountered  in  pip- 
noon  of  the  13th  and  during  the  14th  the  river  surface  was  '"P  layouts.  Dean  E.  Booster.  Consulting  Engineer,  Tulsn. 
between  C  and  S  fL  above  the  bottom  of  the  gallery  while  Okla..  in  a  paper  prepared  for  presentation  at  the  annual 
the  water  In  the  well  remained  below  iho  bottom  of  the  gal-  meeting  of  the  American  Society  of  Mechanical  Engineers, 
lery.  '';'>-  "Elaborated  on  formulas  previous  developed  in  a  treatise  by 
Apparently,  therefore,  from  the  13th  to  the  20th  of  March  Konrad  Meier,  and  has  worked  up  a  set  of  tables  which  ar.' 
there  was  nothing  to  prevent  the  polluted  water  of  the  Mo-  'l"''*'  useful  in  this  class  of  work.  The  following  Is  an  abstrai  i 
hawk    River    from    flowing    from    the    river    to    the    galleries  "f  ^^^  paper: 

through  thp  open  2-1-in.  suction  line,  then  along  the  galleries  '^o'"  fie  flow  of  water   through   pipe   lines  Mr.  Meier  uses 

and.    as    indicated    above,    down    through    the   wash    holes    a  "'^  formula. 

lew  feet  from  well  No.  1,  and  through  a  few  feet  of  coarse  0.0257                     L 

gravel  into  the  well  either  by  way  of  the  joints  in  the  stone-  Ht^ X  v' '*  x 

work   or  up  through  the  open  bottom.     The   largest   rate  of  2g                       d' "' 

flow   into  the  well  by  this  means  would,  of  course,  have  oc-  "here  Ht  =  loss  of  pressure  in  ft. 

curred  on  the  13lh  and  14th  of  the  mouth,  when  the  differ-  ''    =  velocity  in  ft.  per  sec. 

tnce  in  elevation  between   the  surface  of  the  river  and   the  '•    =  diameter  in  in. 

surface  of  the   water  in   the   well    was   greatest,   and   would  ^   ^length  in  ft. 

have  gradually  decreased  as  the  difference  in   elevation   be-  '^'''*'  equation  agrees  within  5  per  cent  with  Gardner  S.  Wil- 

came  less.     This  is  In  general  accordance  with  the  evidence  'iams'  formula,  which  is  so  widely  used  in  this  country. 

as  to  the  turbidity  in  the  city  water,  which  is  said  to  have  ^^O'"  resistance  "offered  to  flow  by  fittings.  Mr.  Meier  gives 

been   the  greatest  on   the  night   of  the  13th  and  during  the  "i*"  following: 

nth,   gradually    becoming   less   during   the   week   and   finally  v'" 

disappearing  about  the  19th  or  20th.  Hr  =  1.38rX 

The  open  suction  line  and  the  probability  of  its  being  the         i         u  r  ^^ 

cause   of  gross   pollution   of  the  water  was   at   once  pointed  wnere  H,  — .  ft.  of  pressure  loss  per  fitting 

out  to   the  superintendent  of   water  of  the  city,  and  he   im-      r-  —  a  factor  of  resistance  whose  value  depends  upon 

mediately  had   the  open  pipe  sealed.     A  report  on   the  con-  .p  .■,,..   ,    T~mitir .-,  -r,^,^ ~ — 

ditions   was  sent  to  the  city  authorities   shortly  afterwards.  A^^Ti'rrw  F?)VV\'r??ofs';^^^^^ 

in  which  it  was  recommended  that  the  possibility  of  further  c\niv:is(;  .VON-Vi.scof.s  LiQninS". 

pollution  of  the  water  from  this  source  be  prevented  by  the  _.                          Formula  used:  L<.  =  53.7.';rd""-. 

removal   of  part   of  the   suctions   between   the   well   and    the  -                  •_                    °1       eg       o~                             t: 

river.     This    recommendation    was    also   carried    out   by    the  g"                 ^                    s^c       ^4>  .     0"^                             ° 

city  authorities.     The   removal  of   the   possibility  of   further  3                 5                   |S       a-^    >=                  1         •= 

pollution  did  not.  of  course,  prevent  the  damage  done  by  the  %                 "                    °'''        S"Sg    o*                  -^         "r. 

gross   pollution   and    infection   of   the   water   between    March  S                1           «       oo        «c'^    "^          S       £         ■£          '- 

13   and    March    19.     An   epidemic   of   gastroenteritis   disturb-  •;;                -c        I       Ic        '  2.S    -a-S  .       *       2          g          •^ 

ances  occurred  on  March  1.5  and  lasted  for  several  days.     On  .=                 dl        ^        VS        Ic-o    a'S^       ^       "         £          ' 

March  2S.  \h  days  after  the  first  pollution  of  the  water,  or  |                |«        £       Cj.«    5°S    |cg       ■g       g         ^^       .g 

10  days  after  the  day  on  which  the  inflow  of  polluted   water  y.                <''        O       3°*    1="=    k^''       I       n         h"       c 

into    the    river   ceased,    one    case    of    typhoid    was    reported.  ^TtsiLdnc^            n  9r      „  „       .^  .„      „ ,. 

Others   followed.     On  April   1   the   onsets   of  eight   cases   oc-  V.   ...       0.662    oj?.?    ":«2     Ul-    oli      rlo      {'s?      i??      H? 

cuned.. and  for  the  next  week  the  number  of  onsets  ranged         i'"'     J  5fi    %ill    "627      o.V9      1.27      l.Tl      IM     2'62      s'go 

trom  two  to  six.  the  number  gradually  decreasing.     The  last  )'.:::: .'i .1.3"    0.902    J.'io       \Vl      "i  •    ^l?      H?      lil      \\l 

case   was   reported   as   occurring  on   the    10th.     In   all   there        V'-  \-^l      109      1-43       1.83      2192     3:92      4'36      >79      svi 

were  33  cases.  3  of  which  terminated   fatally.    The  majority  2..;.: ;■.•.•.    IZ     iM?      LI       I"].?      so?      If,      ffr      IW    \^Vi 

of  the  cases  occurred  about  two  weeks  after  the  pollution  of        i^, •''•''6      2.46      3.25       4.11      eies      887      s'se    1311    197* 

the  well  by  the  confamtnaled   water  of  the  river  1"* HL    ???      H?       ^?1      ^-^^    '''•5'!    i'-70    islse    23.'4n 

',  ,•    l.tiJB     3.44       4.63         3.77       9.22     12  37     13  70     IS  2S     97  i;n 

''^' i-^06     3.95       5.20         6.63     10.60     uM     IS.'sO     If.'of     SlieO 

:!     ^ylil     i^l       600         7.6S     12.2(i     16.47     18.30     24.33     36.60 

Strength  of  Welded  Pipe  Joints  :::::::  ?t2t  S   If,    ^U  llin"  iS:««l  WVo  IVil  lit 

The  strength  of  pipe  joints  welded   by   means  of  the  oxy-  1«    : :: :.: '  loioM  lo]'"    YiH      uli    '^    HH    'IHg    f^f^    sHo 

acetylene  process   is   shown   by  a  .series  of  interesting  tests      '"     12.090  12.50    17.80      22.6S    :i6.20    Ksi    54.00    71.82  lOS.'oo 

conducted  at  the   plant  of  the   Linde  Air   Products   Co.  dur-  '  ^  vfi^TnTT^'c'^Rl-w  TCt^o-^TT^^'^-^^.'^D  ^^^^  TO  AIJ-X)W  POi; 

ing  the  period  of  the  Buffalo  gas  show.     An  account  of  the"e  °  ^  ''''''^"%-^^JV''a\V?>v??^^^''''^^  CAHRTING 

issls  is  given  in  a  recent  Is.^ue  of  Power  Plant  Engineering  Formula  used:  L.  =.43.7rd'» 

as  follows:  B            k                   o^       |  i       g £                             :, 

The  first  test  piece  consisted  of  two  short  pieces  of  :5-in.  §           %                   I?      ■3;«'  .    o|                  -6        ^ 

^tenda^d  pipe  welded  together  end   to  end.     The  outer  ends  »                                £|       t^^    &,g                   J        ■= 

were  capped  with  standard  cast  iron  caps.    When  cold  water  S           I                    *'       |eS    .g?            .        _        "■ 

pressure   was  applied,  the  top  of  one  of  the  caps   blew  ofl  =•            c          •        |»       '.c^-    ~-.          J        |        5          i 

without  injury   to   pipe  or  weld.     The  .same   pipe   was  then  s            "  c       a         fee       1^-    1- :,       2        «        I          ? 

fitted    with   extra  heavy  cast-iron  caps.  and.  again,  one   was  =            Ic       ^        i^       =§1    •§=          J:        "        5          T 

blown  off,  this  time  at  a  pressure  of  0.200  lb.  per  .square  inch,  3            fS       ^         gcS    'S^S    S§.e        S        3         a-       3 

For  the  third  test  extra  strong  steel  caps  were  used,  with  racto''r  of      "^         "^        ^°-S°'K-"       <       o       ^-       c 

the   result  that  the  pipe  split  open   lengthwise  from   ow  of         leaistance 0.25       0.33      0.42      0.67      0.90      100      1.33      "00 

the  cap.s  up  to  the  welded  joint  where  it  stopped.  ^V:;-::.   1i^    "li^     «of,     TtI     \V,     \f,     \f,     \\l     \'^ 

Two   further   tests   were   made   with   4-in.    pipe   welded   to-        i,   V2"    2S"      0.77      0.98      l.ST      i.n      z.u      sill      4:6S 

tests.     Extra  heavy  cast-iron  caps   were  flrst  used  With   the        L 2?"H?       l'^"      2-23      sJs      \fi      5.30      ^.os    lO.fio 

result    that   one   cap   failed   at   4.400   lb.   per   square   inch    or        3' -tl    \i\       Vm      III      J  2?      HI      5-^«      ^''^    '^  1" 

nearly  33  tons  total  end  pressure,  wlthou^ffecron  tie  weld  f^------    ^^    ^^l       "f^      ^^      O?      9.??    AH    }JJS    ^1 

Two  shorter  lengths  of  4-ln.  pipe  were  then  welded  toirefher        Ik i^ll    H5       f^?     ''■'^      ''■^'^    10-65    li.,S4    15.75    23.6S 

Sed'r:!,^^',;' T^r^''''"^^"^'"'"-  -^"'-^ ''-2  !;:r  t  r;.:;.- 1^  n^  11?  li  r.i  im  i5^^?  \i^  ^z 

failed   in   the  threads  clo.se  to  the  cap.  under  a   nressure  nf        -     ^-^55    ^^^        6.35      s,09    12.no    17.35    19.27    25.60    3,s,64 

4.200  lb.   per  square  inch      In  all  of  tho   t»<,..  t^       .,:  I^  i     111^    ^■''^        ^-S-'      0  66    15,40    20.70    23,02    30,60    46,0S 

welH«  held  ««r  rliv  '"'>"  "f  'ne  tests  described,  the       «    7.981    6.70       8.85    11.20    17,90    21.10    26.80    35.00    ,53,60 

welda  held  securely.  to     in.02      s.75      11.54    14.70    23.40    31.50    35.00    46  60    7000 

'-      12.09     10.90       14.40     18.35     29.30     39.30     43.70     5«.t0     S7.'I0 
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the  bbape  of  <he  Qtting 
V  =^  velocity  of  the  fluid  in  ft.  per  sec. 
Bv  combining  these  two  eauations  we  obtain 
h,  =  53.:5r  X  d'  " 
where  L.  represents  the  number  of  feet  of  pipe  equivalent  in 
resistance  to  a  fittlni;  the  other  factors  as  before.     Table   1 
has  been  made  up  from  this  equation  and  may  be  used  for 
whier.  crude  or  retincd   petroleum  oils  of  3l'°   B.  gravity  or 
litthter.  or  other  non-viscous  liquids. 

for    the    flow    of    high-pressure    steam    through    pipes    Mr. 
Meier  uses  the  equation 

W  v'"  L 

P,  = X  0.0257  X X 

144  2b  d'= 

iiressure  in  lb.  per  sq.  in.  to  overcome  frictional 

or  resistance  offered  to  flow  by  fttlings  he  gives: 
W  v"» 

P,  =  —  X  1.12r  X 

144  2g 

l!>    ronihining  these  two  formulas  we  obtain 

L,  =  43.7rd'-. 
There  is   no  reason  to  assume  that  the  flow  of  gas  or  air 
•ough   fittings   should   occasion   losses  differing   from  those 
ised  by  the  flow  of  steam.   Hence  the  writer  assumes  that 

equiMilrnts  of  Tiible  II  may  be  used  for  all  three  fluids. 
'  se  of  Table  I  is  illustrated  by  the  solution  of  the  follow- 
problem   which  assumes  that   4-in.  line   is   to  handle  26.2 
ft.  of  water  per  minute  through  a  horizontal  run  of  "lO  ft., 
at    which   point   the  line   rises  at  right   angles   35   ft.,  thence 
runs  horizontally  120  ft.  to  a  tee  heading  a  manifold  consist- 
ing of  Ave  pieces  of  4-in.  pipe  12  ft.  long  connected  by  4-ln. 
fees,  each  delivering  one-sixth  of  the  total  quantify  of  water. 
.\  centrifugal   pump   is   to  be  selected   and   properly  speeded 
to  handle  this  quantity  of  water.     The  pump  is  to  be  located 
10  ft.  above  the  water  surface. 

Since  the  frictional  resistance  of  pipe  varies  approximately 
as  the  square  of  the  quantity  of  water  passing  through  it,  it 
will  be  convenient  to  combine  the  last  12  ft.  of  horizontal 
run  with  the  first  tee.  This  will  give  us  (!  sections  of  4-in. 
pipe  each  12  ft.  long  and  having  a  connecting  tee.  From 
Tatle  I  for  liquids  we  find  a  4-in.  tee  equivalent  to  be  4.53 
ft.  of  4-in.  I'ipe.  making  each  section  the  equivalent  of  16.53 
(I.  in  I'-ngth.  From  Cox's  tables  for  flow  of  water  through 
pipe  lines  we  find  a  loss  of  2.563  ft.  per  100  ft.  for  a  4-in.  line 
handling  2G.2  cu.  ft.  of  water  per  minute.  The  loss  for  the 
first  section,  which  carries  all  the  water  will  be  16.53 X 
■  ''3  100  or  0.424  ft.  For  the  second  section,  which  carries 
of  the  total,  the  loss  will  be  as  the  square  of  the  quantify 
r.irried.  or  5/G  X  5/6  X0.424  =  0.295  ft. 

For  the  entire  manifold  the  losses  will  he  as  follows: 


The   Land 


Drainage 
Illinois 


Situation  in 


section  1   (f  6)-  X  n.l21 

Section  2  (B/6)»  X  0.424 
Section  3  (4/6)=  X  0.42( 
Section  4  (3/6)"  X  0.f2i 
Section  S  (2/6)'  X  0.421 
Section  S  (1/6)'  X  ^)^2^ 

Total  losa  for  mariluM 

For  the  remainder  of  the  line  we  hav>-: 

.Suction  llnr    

:?00  diameters  for  pump 

First   horizontal  run 

Rl^r    

.Seoonil   hcrl/ontnl   run 

Three  4-in.  slandard  e1l>ow8,  each  9.22 


Feet. 
n.424 
n.2'15 
0.198 
0.1.11 
0.047 
0.012 

1  fOT 


Kpi-t. 

10 

100 

30 

35 

lOS 

il.Sf. 

Total  cnuivalent  length  of  pipe  to  Section  1  of  manifold     330.66 
and  from  the  foregoing: 

Feet. 
I  '^«s  on  33C.fi6  ft..  2. .-.6:!   1""  ■■■  ■■  '"'  -  .  <<■*' 

-s   tlircugh   manifoM  1.11 

Total   Icsr    tl-BS 

The  total  pumping  head  then  will  be  as  follows: 

Suction  hfail 
Elevation    . 
FYictlon  head 


Total  head 
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Road  Construction  for  Heavy  Truck  Traffic.  -The  Engi- 
aeers'  Club  of  Philadelphia  will  hold  a  meeting  in  auditorium 
of  the  club.  1317  Spruce  St..  Philadelphia.  Pa.,  at  8:15  p.  m., 
Dec.  21.  to  discuss  the  subject  of  "Road  Construction  for 
Heavy  Truck  Traffic."  A  number  of  prominent  authorities, 
including  State  Highway  Commissioners,  will  be  present: 
papers  will  be  read  and  a  general  discussion  had  on  the  sub- 
ject, in  order  to  bring  out  information  of  practical  value. 


The  State  Legislature  of  Illinois  last  year  authorised  the 
State  Geological  Survey  Division  to  make  a  study  of  th>' 
status  of  drainage  within  the  state,  with  the  object  of  deter- 
minine  whether  or  uot  the  state  should  give  any  assistance 
in  the  reclamation  of  Its  overflowed  lands.  Some  results  o( 
this  investigation  are  given  by  Mr.  F.  \V.  DeWolf.  Chief  Stale 
Geological  Survey,  and  Mr.  G.  W.  Pickels,  in  a  paper  pre- 
serted  last  month  at  the  9th  annual  meeting  of  the  National 
Drainage  Congress.  The  notes  following  are  abstracted 
from   the   paper. 

In  carrying  out  the  investigation  special  attention  haK  been 
given  to  detennine  the  location  and  magnitude  of  (1)  the 
areas  already  reclaimed  through  the  organization  of  drain- 
age districts,  (2)  the  areas  being  organized  into  districts  at 
the  present  time,  and  (.3)  the  overflowed  arnas  and  wet  up- 
lands for  which  no  provision  has  been  made.  Due  to  the  criti- 
cism'of  the  state  drainage  laws,  particular  information  has 
been  sought  as  to  the  dlfflculties  which  had  been  encounfi'rei! 
in  forming  dislrlcfs  under  it;  also  as  to  any  other  obstacles 
which   have  hindered  the  construction  of  drainage   projects. 

The  fleld  work  was  started  in  July,  1919,  and  completed  in 
September.  1920.  No  instruineiifal  surveys  were  made.  Thf 
desired  information  was  s"cnred  from  county  and  township 
records  and  from  correspondence  and  personal  conferences 
with  drainage  commissioners,  engineers,  drainage  attorneys, 
land  owners,  county  farm  advisers  and  others  who  were  fa- 
miliar with  the  facts.  At  present  the  information  which  has 
been  collected  is  being  prepared  as  a  report  which  will  In- 
ready  for  distribution  about  Feb.  1,  1921. 

The  study  reveals  that  approximately  1,035  districts  liavi- 
been  organized  under  the  township  drainage  laws  of  th<' 
state.  These  vary  in  size  from  a  few  hundred  acres  to  over 
100,000  acres  each.  The  total  areas  have  not  as  yet  been 
computed. 

The  total  acreage  of  the  overflowed  lands  is  not  available 
at  present,  but  the  estimate  of  1,000,000  acres  is  conservative. 

There  is  considerable  activity  being  manifested  at  present 
and  about  150  districts  are  in  various  stages  of  organization. 
Two  of  these  contain  SO. 000  acres  each,  and  are  outlet  dis- 
tricts having  for  their  object  the  straightening  of  river  chan- 
nels to  provide  better  outlets  for  existing  units.  Some  such 
projects  are  to  cost  $20  per  acre. 

About  To  per  cent  of  the  overflowed  lands  along  the  Missis- 
sippi and  Illinois  Rivers  has  been  protected  by  levees  and 
drained  by  interior  ditches  and  the  water  removed  by  pump- 
ing. Some  of  this  work  has  cost  $15  per  acre.  However, 
along  the  smaller  inferior  streams,  very  few  levees  have 
been  constructed  and  those  which  have  been  are  for  the 
most  part  inadequate:  and,  with  one  exception,  none  of  these 
districts  operates  pumping  plants.  Thus  far  the  land  which 
has  been  reclaimed  is  the  higher  land  which  was  the  niosi 
readily  drained.  Of  the  districts  which  have  included  land 
up  to  the  banks  of  the  streams,  only  a  few  have  been  com- 
pletely successful,  and  in  most  cases  the  land  is  little  better 
off  than  before  the  districts  were  formed. 

The  big  drainage  problem  at  present  is  thn  providing  oT 
better  outlets  for  existing  districts  and  Uiose  which  will  un- 
doubtedly t°  formed  ,is  soon  as  satisfactory  outlets  are  pro- 
vided. This  can  be  accomplished  only  by  straightening  and 
cleaning  the  crooked  and  drift-choked  channels.  Since  IftlT 
it  has  been  legally  possible  lo  carry  out  projects  of  this  kind, 
and  at  present  several  such  are  being  organized.  Wherp 
thr,  stream  does  not  extend  through  more  than  one  or  two 
iounties  and  its  fall  Is  suflirlent  to  promise  relief  from  over- 
flow without  the  construction  of  levees,  the  land  owners  can 
handle  the  situation.  A  number  of  such  enterprises  are  now  on 
foot.  But  it  is  extrpmely  difllcult  to  organize  the  larger  val- 
leys, owing  to  the  large  number  of  land  owners  and  the  large 
amount  of  preliminary  work  and  expense  involved  in  the 
preparation  of  a  petition.  In  a  number  of  loi:alitles  the  sen- 
timent is  in  favor  of  the  state  assisting  to  a  greatrer  or  less 
pxtent.  Some  think  the  state  should  bear  all  the  expense  of 
these  undertakings;  but  the  majority  of  the  land  owners  are 
willing  to  pay  their  part  of  the  cost  though  unwilling  to  give 
the  necessary  time  to  promote  such  projects.  Others  feel  that 
the  state  should  assist  In  the  same  way  that  the  Federal  Gov- 
ernrnt  nt  did  in  the  irrigation  of  the  arid  lands  of  the  West 
by  taking  over  the  lands,  reclaiming  them,  and  then  disposing 
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of  ihem  to  private  owners  on  a  basis  which  will  reimburse 
the  state. 

As  illustrating  the  results  o(  the  present  inquiry  the  state 
map  has  been  colored  to  show  the  pro.^tnt  conditions  of  or- 
ganised effort  in  several  typical  watershed  areas.  The  col- 
ored areas  include  37S  organized  disltnrts  embracing  1,600,- 
OOo  acres:  44  districts  in  process  of  (ifganizatlon,  which  in- 
clude 375.000  acres:  and  60  unit  areas  lontaining  462.000 
acres  of  overflowed  land  which  are  still  waiting  for  concerted 
action. 

It  is  hoped  that  the  constitutional  convention  which  is  in 
session  this  year  will  recognize  the  public  character  of  the 
reclamation  problem  and  will  adopt  provisions  favorable  for 
organizing  large  districts  under  co-operative  effort  of  state. 
county,  municipalities,  and  land  owners.  At  any  rate,  the 
prtsenl  statutes  seem  to  need  revision  and  so  the  present 
inquiry  enlisted  the  service  of  two  drainage  attorneys  and 
has  includ'Ml  a  thorough  study  of  the  Illinois  laws  and  those 
of  other  states.  Questionnaires,  asking  tor  opinions  on  spe- 
cial phases  of  the  law,  were  sent  to  all  the  drainage  attor- 
neys in  the  state,  and  a  tentative  draft  of  a  revised  law  is 
now  being  prepared,  based  largely  upon  the  information  thus 
obtained  Probably  conferences  will  be  held  at  a  number 
of  points  in  the  state  to  discuss  and  perfect  some  measure 
which  can  be  presented  with  confidence  to  the  legislature 
which  convenes  in  January. 


1 


As  the  Lawyer  Sees  the  Engineer 

At  a  recent  meeting  of  the  Boston  Chapter  of  the  American 
Association  of  Engineers,  Mr.  Thornton  F.  Alexander,  attor- 
ney for  the  Boston  &  Maine  R.  R.  and  past  major  in  the  Con- 
struction Division  of  the  United  States  Army  during  the 
war,  spoke  on  the  topic,  "As  the  Lawyer  Sees  the  Ensi- 
neer."  He  likened  the  engineering  profession  to  the  pro- 
fession of  law  in  that  both  the  lawyer  and  the  engineer,  in 
order  to  properly  serve  their  clients,  the  public,  must  study 
the  problems  presented  to  them  analytically  and  synthetically 
construct  the  framework  of  data  upon  which  they  form  their 
judgments.  Their  difference,  however,  lies  in  the  fact  that 
wherea,-!  the  lawyer  deals  with  laws  which  are  variable  and 
unsettled,  being  influenced  by  public  opinions,  desires  and 
customs,  the  laws  of  engineering  being  founded  in  nature 
itself,  are  steady  and  unshaken — the  same  today  as  they 
were  3.000  years  ago  and  as  they  will  be  3,000  years  hence. 
Each  must  be  careful  to  employ  thoroughness  of  research 
and  to  use  soundness  of  judgment. 

He  then  went  on  to  say  that  engineers  like  many  other 
practical  men.  neglect  the  fact  of  the  existence  of  law  and 
do  not  see  to  it  that  their  projects,  whatever  they  may  be. 
line  up  with  the  principles  of  law.  As  an  example  of  this 
fact  he  mentioned  the  many  troubles  that  have  arisen 
through  the  neglect  of  engineers  to  investigate  what  the 
laws  on  the  statute  books  are  regarding  navigable  waters. 
t'pon  receiving  a  contract  for  a  bridge  over  a  stream  or 
river,  or  a  whai^  extending  into  the  waterway  the  average 
engineer  proceeds  immediately  to  work  out  the  design  of 
the  structure  without  investigating  to  see  what  kinds  of 
bridges  or  w^harves  are  restricted  by  law,  what  the  laws 
have  to  say  about  such  construction.  Even  though  the  stream 
may  be  small,  yet  it  may,  on  the  statute  books  be  called 
"navigable"  He  must  see  that  he  obtains  a  license  by  the 
state  or  the  government  or  his  plans  approved  by  the  gov- 
ernment or  he  may  be  forced  to  pull  out  his  structure  after 
ft  is  already  built.    This  has  happened  many  times. 

Then  regarding  contracts.  Mr.  Alexander  mentioned  the 
fact  that  care  must  be  taken  In  the  drawing  up  of  contracts: 
they  must  bo  clear  and  definite;  there  must  be  no  loopholes 
through  which  .^ome  unscrupulous  sub-contractor  or  worker 
can  crawl  or  make  use  of  unworthy  materials.  Great  care 
must  also  be  taken  to  see  that  the  construction  agreement 
is  clear  and  definite,  that  all  plans  and  specifications  are 
correct — defective  plans  and  specifications  are  a  menace  to 
the  owner,  for  if  trouble  results  from  the  use  of  these  he  is 
responsible.  The  engineer  must  also  see  that  the  object 
of  the  project  is  not  against  the  law,  as  work  which  Is  done 
on  unlawful  projects  does  not  need  to  be  paid  for. 

Touching  upon  the  part  that  engineers  take  on  the  witness 
stands  of  the  courts,  he  stated  that  they  must  be  sure  that 
they  are  fully  prepared  through  training  and  experience  and 
careful  study  to  make  proper  statements  and  decisions,  that 
they  must  be  sure  to  present  their  case  to  the  court  openly 
and  fairly,  but  not  too  over-zealously ;  that  they  must  speak 
without  conceit. 


The  Economic  Use  of  Water" 

By   C.   M.   SAVILLK, 

.Manani'i     ar.d    Chief    Engineer.    Board    <.r    \V:Uir    rominissioner 

Hartford.  Conn. 

Ill  its  broad  and  general  sense  the  question  of,  "What  is'? 
the  Ipgitimate  use  of  water?"  opens  up  such  a  large  oppor. 
tunity  for  discussion  that  it  seems  impracticable  at  this  time 
to  attempt  to  do  more  than  consider  a  few  special  problems. 

For  example,  is  it  a  legitimate  purpose  to  use  pure  water 
brought  at  great  expense  from  long  distances  for  the  ex- 
tinguishment of  fires,  or  is  it  in  keeping  with  modern  thought 
in  conservation  to  draw  from  the  city  supply  large  quanti- 
ties of  filtered  water  for  use  in  mechanic  arts  when  other 
water  will  suffice?  Related  to  this  phase  is  the  moot  ques 
tion  as  to  the  propriety  and  desirability  of  selling  water  to 
a  large  consumer  at  or  below  cost  in  order  to  obtain  his 
trade.  These,  perhaps,  may  be  called  questions  of  ethics,  but 
every  gallon  of  water  so  used  hastens  the  time  when  an  ad- 
ditional supply  is  needed,  and  with  every  increase  in  supply 
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Fig.    1 — Comparison    of    Actual    and    Average    Daily    Consumption. 

progressively  greater  diflBcuIty  in  obtaining  proper  water 
for  domestic  use  must  be  encountered.  This  results  from 
the  growing  scarcity  of  good  water  supply  grounds  in  the 
vicinity  of  our  cities  and  the  mounting  cost  of  construction 
works  for  extension  and  for  water  purification. 

Among  the  many  phases  of  this  problem  is  the  quantity 
of  water  to  he  judged  as  legitimately  used  or  useful  for  that 
purpose  which  must  in  the  end  take  priority  over  all  others, 
namely,  the  use  of  water  for  human  needs  and  for  potable 
purposes. 

A  statement  of  this  portion  of  the  problem  resolves  itself 
most  naturally  into  a  presentation  of  statistics  and  results 
of  inquiry.  This  in  turn  can  only  be  discussed  in  a  very  gen- 
eral way  without  study  of  da-ta,  some  of  which  it  is  ray  pur- 
pose to  present  to  you  with  the  hope  that  deductions  may 
be  drawn  or  ideas  suggested  which  may  be  of  value  for  the 
Improvement  of  waterworks  operation. 

The  primary  object  is  to  serve  the  people  with  a  neces- 
sary commodity  in  as  economical  and  efficient  a  manner  as 
possible. 

In  studying  the  data  collected  and  the  conditions  under 
which  they  were  obtained,  it  is  evident  that  rate  of  use  is 
nearly  as  important  as  the  actual  consumption  of  water: 
that  these  two  are  inter-related,  and  that  present-day  living 
conditions   and    requirements    must    be    considered. 

There  are  causes  for  increase  in  consumption  other  than 
waste,  and  a  bare  comparison  of  per  capita  consumption  fig- 
ures may  be  most  misleading. 

The  basis  on  which  the  number  of  consumers  is  estimated, 
the  character  of  the  houses,  the  requirements  of  the  inhab- 
itants in  installation  of  modern  plumbing  facilities,  the  ex- 
tension of  sewers  and  other  growing  demands  for  modern 
personal  conveniences  has  much  to  do  with  the  legitimate 
use  of  water.  The  pressure  under  which  water  is  supplied, 
the  Increase  in  pressure  in  the  same  system  due  to  addi- 
tions and  reconstruction,  and  the  requirements  for  mechanic 
arts  and  commercial  purposes  are  of  no  small  effect.  All 
of  them  must  be  given  weight  when  comparisons  are  made 
of  unit  consumption  records. 

The  Increasing  Use  of  Water. — As  recently  as  15  years 
ago  many  tenement  houses  in  our  largest  cities  were  unsup- 
plied  with  plumbing  fixtures  other  than  a  cold  water  faucet,! 

'Ab.str.ict  of  .1  paoer  presented  at  the  Montreal  Convention  of 
tlie  Annrican   Wator  Works  Association. 
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uu"l  u  community  water-flushed  toilet.  Today  few  apartment 
blocks  of  even  low  rent  value  of  our  cities  are  now  fully 
equipped  with  individual  conveniences  which  promote  a  com- 
paratively lavish  use  of  water,  and  public  health  authorities 
are  actually  pushing  thes.-  requirements. 

These  tendencies  of  the  times  must  be  recognised  by  the 
waterworks  man  and  provision  made  for  future  water  service 
in  all  communities  to  meet  the  present  demands  of  city 
dwellers. 

This  probably  means  a  greatly  increased  per  capita  do- 
mestic demand  during  a  transition  period  of  a  score  of  years 
perhaps  in  suburban  and  country  localities  and  thereafter  In 
all  localities  a  more  slowly  advancing  rate  of  increase  which 

.uld   tend   to  approach   a  uniform  rate  of   consumption. 

For  this  transition  period  It  seem.s  probable  that   the  rate 
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Fig.  2 — Companion   ot   Actual    and    Average    Monthly   Consumption. 

of  Increase  per  capita  per  year  may  be  at  least  from  2  to  3  gal. 
more  than  the  present  normal  and  thereafter  provision  should 
be  provided  for  an  annual  increase  of  from  Vi  to  %  gal.  per 
day  per  consumer. 

with  this  legitimate  Increase  In  the  u.se  of  water  is,  of  course, 
the  elimination  of  needless  and  useless  waste.  Methods  for 
accomplishing  this  result,  admirable  in  itself,  however, 
should  be  carefully  considered  with  reference  to  cost  and 
the  results  practical  of  accomplishment  in  individual  cases. 
While  it  is  always  commendable  to  stop  wuiste  of  any  kind, 
the  immediate  financial  results  of  saving  the  last  drop  ot 
water  are  not  so  apparent  in  connection  with  an  unflltered 
gravity  supply  from  an  abundant  source  as  they  are  when 
all  the  water  must  be  pumped  or  filtered,  or  both. 

Water  Consumption  In  Hartford. — The  city  of  Hartford  is 
practically  fully  metered,  the  only  unmetered  supplies  being 
fire  protection  services  unused  except  in  emergencies  and 
some  use  of  water  for  street  watering,  sewer  flushing,  water 
main  flushing  and  by  fire  hydrants.  In  1915  a  rather  intensive 
■iludy  was  made  of  water  use  conditions  with  the  following 
results: 

.Mil.  Gals.        riallons        Per  Tent 
Per  Day.     Per  Capita,      of  Total. 

Domestic    K.IK  33  50.4 

Manufacturing    2.73  19  28.0 

Public    0.43  3  4.« 

rnaccounted    for    1.50  10.5  1«.0 

•rotal.-i     9.40  S5.B  lOO.O 

In  1919  the  average  daily  draft  has  increased  to  11.88  mil- 
lion gals  per  day,  and  while  as  yet  nr)  close  study  has  been 
made,  it  seems  likely  that  although  the  unaccounted-for 
water  may  have  somewhat  increased,  it  is  still  less  than  IB 
gal.  per  capita  per  day  or  perhaps  20  per  cent  of  the  total 
consumption  of  the  city. 

Manufacturing  and  Industrial  Use.— The  amount  of  water 
used  from  the  public  supply  for  manufacturing  and  industrial 
purposes  in  Hartford  is  quite  Inconsiderable  considering  the 
numerous  and  extensive  plants  which  are  located  here.  This 
condition  is  accounted  for  by  the  fact  that  much  of  the  water 
used  for  these  purposes  is  furnished  by  private  supply  from 


driven  wells  or  nearby  streams.  This  condition,  too.  some- 
what accounts  (or  Hartford's  comparatively  low  consumption 
and  undoubtedly,  if  as  much  water  were  drawn  here  from 
the  public  supply  us  in  some  other  cities  with  similar  in- 
dustrial activity,  the  rate  of  per  capta  consumption  would 
be  considerably   Increased   from    perfectly   legitimate   uses. 

Public  Use. — A  study  of  the  principal  uses  ot  water  for  pub- 
lic purposes  indicates  that  the  amount  of  water  so  used  prob- 
ably does  not  exceed  4.'iO,UUO  or  50U,U0U  gal.  per  day,  alio- 
laled  about  as  given  below: 

riallona 

Per  r-.iplia 

Per  Day. 

0.070 
0.06S 

o,22:i 
0.017 
0,007 

O.04: 

II.S4K 
0.1107 
II. 47.1 
0.3S7 
!.05S 


Mil.  Golf. 
Service.  Per  Year. 

Fire — Station    uae    3.7 

E:xtliiKul8lilnK   Area    

Pa.-k«    

Police  atntlon    use    

Str -.ts— Drliiklni;     fuiinlulnH     ... 

IKirs*'    fountains     

b'prlnkllnK     :>nil     IIUKhInk 

MlBceUancous     0.4 

School.i    24.7 

.MIsi'elliuieous    bulldlnes     20.8 

Kstlmatod  unaccounted    for    56.2 

167..'; 


3.3 
11.7 
0.9 
0.4 
2.S 
:I4.1 


S.OOip 


Tiit.nl.-i    

Fire  Department  Use.  The  total  use  of  water  for  exten- 
Kuishing  lires  is  comparatively  small  in  the  course  of  a  year. 
The  rate  of  demand,  however.  Un  short  periods  is  often  very 
great,  so  great,  in  fact,  that  in  cities  of  lOO.OUO  lo  l.')0,0(lO  popu- 
lation a  reasonable  requirement  for  fire  protection  service  often 
equals  or  exceeds  the  maximum  hourly  rate  of  draft  of  an 
ordinary  day.  The  total  amount  of  water  used  by  the  fire 
department  of  Hartford  in  the  past  year  was  about  7.(100,000 
gul.,  or  a  little  over  a  pint  per  capita  per  day,  ot  which 
about  one-half  was  used  in  the  maintenance  of  16  stations, 
including  washing  ot  hoso  and  apparatus.  The  remainder 
was  used   in  the  extinguishing  ot  firos. 

The  following  data  from  fire  department  records  of  1914  is 

an  indication  ot  service  conditions  in  this  city: 

I'otnl    actual    fire    alarms     621 

Number  fire  culls  at  which  wuter  wn-s  used    105 
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Fig.    3 — Comparison    of    Actual    and    Average    Hourly    Consumption 
tor   24- Hour    Period. 

Number   of    times    pump    service   available    63 

Number    of    hose    streams    In    use,    uverase 2 

Lenirth    of    hose    line,    average,    feet 380 

T'sual  size  nozzle.   Inches  In  diameter t  tol'A 

.WeruKe    hydr.'int   pref:suro   in   service    fiO  lo     SO  lb. 

Average    pump    pressure     100  lo  200  lb. 

Total   amount   of   water   used    3,000,000  Kal. 

Value    of    property    Included    In    the    Ores $7,973,109 

Ins\iranoe    thereon     .1.:ilS.310 

Insurance    loss    14,590 

The   following   table   shows   the   duration    of   hose   service 

at  fires  In  1914: 

.Vumlier  of  Fires.  Hurallon  nf  Service. 

50   15  minutes. 

26   ]•">  minutes    to    30    minutes 

15   3ft  minutes    to    1    hour 

11    I    hour     lo     2^4     hours 
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-'_■   hours   to  4   hour^ 
4   hours  to   6  hours 

Ol  tbe  105  alarms  at  which  water  was  used,  three  or  more 
streams  were  in  service  at  only  16.  There  were  seven  calls 
at  which  five  or  more  streams  were  used,  four  at  which  nine 
ur  more  were  used,  and  one  at  which  13  streams  were  in  serv- 
ice. 

[Mr     -  paper   contains   a   table   giving   an   analysis 

of  the    ■  calls  in  the  year  1914  at  which  five  or  more 

streams  wore  in  service. 

These  seven  Ores  used  a  total  of  2,182,190  gal.,  or  about  two- 
ttiirds  of  the  entire  amount  used  to  put  out  fires,  leaving 
1,117,810  gal.  to  be  used  by  the  other  9S  calls,  or  an  average 
of  about  11,400  gal.  per  fire  call. 

On  Dec.  18  five  2.5-in.  streams  averaged  270  gal.  each  per 
minute  for  55  minutes,  no  stream  exceeding  300  gal.  per 
minute  On  Jan  20  nine  2.5-in.  streams  averaged  260  gal. 
per  minute  for  4  hours  20  minutes,  delivering  a  total  of 
K13,370  gal.] 

On  Jan.  29-30,  1917,  occurred  the  most  serious  fire  test 
(hat  has  yet  visited  Hartford.  On  that  date  a  large  depart- 
•uent  store  was  destroyed  with  loss  aggregating  $613,000. 
Twenty  pieces  of  apparatus  were  in  action,  including  13 
pumping  engines  and  watertower.  In  all  the  equivalent  of 
;!.s  sfuglr  streams  were  employed  simultaneously  at  this 
tire.  It  is  estimated  that  about  314  million  gallons  of  water 
were  used  at  this  time,  and  for  four  consecutive  hours  the 
draft  was  at  a  rate  of  10,000  gal.  per  minute.  This  rate,  it 
IS  interesting  to  note,  is  exactly  that  recommended  for  Hart- 
ford's congested  district  by  the  engineers  of  the  National 
Hoard  of  Fire  Underwriters  in  1916. 

Unaccounted  for  Water. — This  amount  of  water  is  the  dif- 
ference between  the  amount  registered  on  the  master  meter 
on  the  supply  pipe  line  and  the  sum  of  consumer  meters 
plus  a  comparativly  small  amount  to  known  unmetered  uses. 
The  quantity  thus  drawn  is  due  to  leakage  from  under- 
ground main  pipes  and  services,  under  registration  of  meters, 
probably  some  illegitimate  use  and  some  unmetered  public 
use  as  for  flushin.c  water  mains,  factory  tests  of  private  fire 
protection  systems,  etc. 

Tbe  total  amount  unaccounted  for  is  estimated  at  less  than 
15  gal.  per  capita  per  day.  In  his  report  on  the  Boston 
.Metropolitan  Wati^r  District,  the  late  Mr.  Dexter  lirackett, 
one  of  the  foremost  water  distribution  engineers  of  the  coun- 
try, stated  this  amount  to  be  "a  minimum  quantity  and  could 
only  he  maintained  by  a  thorotigh  meter  system  and  con- 
stant inspection."  Mr.  John  R.  Freeman,  in  his  report  on 
.N'ow  York's  Watf-r  Supply  (1900).  puts  10  gal.  per  inhabitant 
per  day  as  "the  irreducible  waste  with  every  service  pipe 
metered  and   most    rigid   inspection." 

Domestic  Consumption.  What  may  be  the  proper  and 
legitimate  amount  of  water  for  domestic  purposes  is  a  com- 
plex problem  that  includes  many  factors  which  are  not  capa- 
ble of  exact  solution  because  of  their  dependence  on  human 
habits  and  social  requirements  as  well  as  necessities  of  life. 
Table  I  gives  data  concerning  conditions  in  several  mu 
nicipalities  where  accurate  .nnd  carefully  obtained  infonna- 
•ion  has  been  available. 

As  showing  the  tendency  for  increase  in  the  per  capita 
f-onsumptlon.  data  from  the  Boston  (Mass.)  Metropolitan 
nistrirt  are  available,  and  comparison  of  5-year  periods  is 
?iven  These  municipalities  are  similar  in  their  character- 
istics and  are  practically  residential  communities;  that  is 
ro  say.  they  have  no  large  industries  which  dominate  the 
locality  and  a  very  large  proportion  of  the  population  of  all 
of  them  have  tbeir  employment  in  Boston.  These  cities 
have  all  been  fully  metered  for  the  past  10  years  or  more. 
Purine  the  past  ."  years  the  following  consumptions  have 
been  observed : 

In  their  report  (1915)  on  additional  water  supply  for  the 
city  of  Providence.  R.  I..  Messrs.  P.  P.  Stearns  and  others 
state  (page  61:    "The  city  of  Providence  has  for  many  years 


TABLK   I— W.\TEP. 


Year  1914. 

.\'iir  ■  Population 

M:r      -  48.950 

Mr.  '    r.  2fi.4.10 

M<»lrr>!»e 18.920 

Milton     S.S.tO 

.^wami>>'<ott    fi.770 

Means     nnd     Tot.il.«.  .  .107.700 
'ncTf^nf*   It>   i>npiilntlon     13<»^ 
Inrrrfl**    In  ccn«'inipttt»n.  21* 


>N."^fMPTI( 

r>N    IN    5    r-iTIE.S 

InTease  in 

Gals.             per  r.-iplta 

Ppr  Capita           Con- 

Year  1918. 

ronsumption.    sumption. 

Population 

1!114.        IfllS.   Per  Year. 

.12.150 

4R             (!2             S.2 

.14. Ron 

•  S             (12             2.8 

17.870 

B.T             Rfi             2.2 

9,250 

40              47              1.4 

7.960 

65             76             2.20 

121.830 

51. S         (52.:         2.18 

sold  water  on  a  meter  basis,  and  the  consumption  pii  (apita 
is  low.  It  is,  however,  higher  at  the  present  time  than  it 
was  10  or  12  years  ago,  the  increase  in  per  ciapita  consump 
tion  being  on  an  average  about  %  gal.  per  capita  per  day." 

In  a  report  on  the  "Enlargement  and  Improvement  of  the 
Baltimore  (Md.)  Water  Supply,"  Messrs.  J.  R.  Freeman  and 
F.  P.  Stearns  (page  24)  state,  "It  must  be  recognized  .  .  .  thai 
there  is  a  strong  tendency  manifest  in  nearly  all  the  large 
American  cities  for  the  per  capita  supply  of  water  to  increase 
from  year  to  year." 

In  his  report  on  "Water  Supply  for  the  City  of  Cambridge. 
Mass."  (1903),  (page  18),  Mr.  Freeman  C.  Coffin  said:  "The 
rate  of  increase  in  the  consumption  of  water  of  5.475  per  cent 
per  year  or  about  30  per  cent  in  five  years,  is  higher  than 
that  of  the  increase  in  population  which  is  13  per  cent  in 
live  years.  This  is  explained  by  the  increase  in  the  rates 
of  the  per  capita  consumption  or  the  daily  consumption  of 
water  by  each  person;  that  is,  the  consumption  of  water 
not  only  increases  on  account  of  the  increase  in 
population  but  as  the  population  Increases  the  use  of  water 
per  person  increases,"  and  on  (page  13):  "While  the  in 
crease  in  consumption  was  from  1,626,000  to  8,928,914  gal 
daily  in  30  years  or  about  5.5  per  cent,  per  year,  the  increase 
in  population  is  from  45.166  In  1872*  to  94,152  in  1903  or 
;ibout  2\<,  per  cent  per  year  or  about  %  the  rate  of  the  in 
crease  In  the  population." 

Rates  Charged  for  Water. — It  has  been  said  that  there  is 
no  basis  for  establishing  a  rational  system  of  flat  charges, 
and  that  such  a  scale  of  rates  is  at  best  a  makeshift,  with 
one  man.'s  guess  as  good  as  another's.  This  is,  without  doubt, 
an  absolutely  correct  statement,  yet  a  close  analysis  of  the 
use  to  which  water  is  put  in  a  small  residential  community 
enables  some  comparisons  to  be  made  of  the  use  of  water 
for  domestic  purposes  and  of  the  cost  of  water  to  consum 
ers  by  metered  and  flat  rates.  One  must,  however,  bear  in 
mind  the  fact  that  such  a  comparison  is  not  an  entirely  true 
index  of  the  amount  of  water  which  would  be  drawn  by  these 
same  houses  were  they  paying  for  service  under  the  flat  rate 
system  uncontrolled  by  the  meter  in  the  cellar. 

In  the  section  under  consideration  there  were  1,878  per 
sons  served  by  379  connections  with  the  water  main  system, 
all  of  which  are  metered.  The  average  family  was,  there 
fore,  4.9  people,  using  an  average  of  25.2  gal.  per  capita.  The 
district  owns  and  maintains  its  pipe  system  but  purchases 
water  from  the  Hartford  Water  Department  who  supply 
maintain  and  read  house  meters"  and  make  collections.  By 
meter  rates  at  12  ct.  per  100  cu.  ft.  and  a  minimum  charge 
of  $r>  per  connection,  the  district  paid  ?3.414  for  water  last 
year  at   an  average  rate  of  about  |9  per  connection. 

Eight  years  ago  the  district  installed  its  system  of  about 
.'>  miles  of  pipe,  mostly  of  4-in.,  6-in.  and  8-in.  sizes,  at  a  cost 
of  about  $26,000.  An  average  of  fixture  rate  charges  paid 
to  27  private  water  companies  In  Connecticut  similar  in 
character  to  the  district  under  consideration,  gives  the  fol- 
lowing annual  rate  schedule  In  force  prior  to  1918: 


Sinplr   f.aniily    (or   fauceO 

Watfr    oloset,    one     

Rath    tub,    one 

Set  tubs,   two  tub.s   

Sill  cock  or  use  of  hose   . 


fi.OO 
t.OO 
t.OO 
1.50 
-..00 


Total    per   ye.-ir    $'O.50 

Kxtra: 

Additional     closet     $  130 

Additional   l)ath    tub    2.00 

Horse  or  cow    4.00 

By  metered  rates  in  use  prior  to  1918-19  by  private  water 
companies  in  Connecticut,  the  price  charged  per  1,000  gal. 
ranged  from  25  ct.  to  40  ct.  with  a  majority  of  the  compa- 
nies charging  30  ct. 

The   amount    of   water   required    per   family    of   5.   and   its 

comparative  cost   at  a  fixture  charge  of  5:20.50  per  year  and 

at  a  metered  rate  of  30  ct.  per  1,000  gal.,  is  given  below: 

At  fixture     At  meter  rates 
rate  of  $20.50    of  30  cents 
per  year,    per  1.000  gals. 


Gials. 
per  capita 
per  day. 
20 
26 
30 
40 
BO 


Gals, 
per  day 
per  family. 
100 
12ii 
150 
200 
250 


Total  gals, 
per  year. 

sfi.snn 
■(5. eon 

54,800 

73.000 

91.700 


Cents 
per  1,000  gals 
56.2 
45.0 
:i7.4 
28.1 
22.6 


Dollars 
per  year. 

in.ns 

13. 6S 
16.44 
21. PO 
27.50 


In  the  district  studied,  of  48  premises  with  single  faucet 
only  and  accommodating  300  people,  the  average  daily  con- 
sumption was  at  a  rate  of  8.8  gal.  per  day  per  capita;  of 
these  29  premises  had  a  consumption  below  the  average  and 
19  above  that  figure.    Of  the  29  below.  14  had  a  consumption 
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•i  Kal    per  Ua>   or  less  per  person  ami  of  ihe  lb  above,  y 
had  a  consumption  oi  12.0  or  over. 

These  figures  explain  In  some  degree  the  low  rates  ot 
«ater  list-  siven  for  Kuropean  cities,  li  appears  that  without 
modem  ('onveuience.s  such  as  bath  tubs,  water-flushed  toilets 
and  set  tubs  with  runuing  water,  the  average  consumption 
of  water  per  person  per  day  is  about  St  gal. 

In  full  plumbed  houses  In  this  district,  and  by  that  is 
meant  those  having  the  conveniences  mentioned  above,  75 
premises,  accommodating  312  people,  used  an  average  of  28.4 
i;al    p<-r  ila.v 

From  the  above  analysis  it  appears  that  the  cost  ot  metered 
water  ordinarily  is  cheaper  to  the  consumer  than  by  fixture 
rates  and  he  is  thus  led  to  more  liivish  use.  On  the  other 
hand,  the  general  installation  ot  meters  tends  to  cut  down 
waste  of  water.  The  net  result  of  this  combination  may  be 
•hill  while  legitimate  household  use  of  water  seems  to  be 
increasing,  the  amount  pumped  or  drawn  from  storage 
reservoir*  is  only  slowly  affected. 

The  relative  consumption  of  water  by  months,  days  and 
uoiirs   Ik_  Kiveii   in   Kigs.   1   lo  o. 

Tabli'  1  s^hows  the  use  ot  water  in  <twelllngs  of  various 
■-■haracter  and  conditions  ot  plumbing.  That  the  use  of  water 
iS  concurrent  with  these  peculiarities  is  plainly  evident  by 
i  comparison  ot  the  relative  amounts  of  water  used  in  the 
severii!  houses  with  the  number  and  kind  of  plumbing  fix- 
'iire,<  llHsiiles  the  use  of  water  by  plumbing  facilities  the 
■axtensive  use  of  automobiles  also  is  a  factor  which  should 
not  he  overlooked  as  it  involves  the  continual  washing  otten- 
rimes  ot  several  machines. 

T;ilil'-  III  eivcs  a  summary  of  the  iis"  of  water  in  «i;i  prem- 
ises of  various  kinds  housing  5,937  people  and  is  believed 
to  be  representative  ot  average  conditions  In  Hartford.  As 
all  ot  these  premises  are  metered  and  have  been  for  a  num- 
ber of  years  it  is  reasonable  to  presume  that  the  use  of  water 
in  them  has  become  stable. 

For  mixed  domestic  use  35  gal.  per  capita  seems  ample 
It  the  present  time  For  estimate  of  10  years  hence  40  gal. 
per  capita  per  day  seems  none  too  small. 

The  relative  character  of  the  houses  can  be  readily  ob- 
served in  the  amount  of  water  \ised  per  person  for  domestic 
purposes  This  does  not  mean  entirely  for  personal  con- 
sumption as  In  the  case  ot  the  single  faucet  houses  noted 
.ihnv...  hut  it  reflects  the  more  lavish  use  of  water  tor  bath- 
ing, automobile  washing.  lawn  sprinkling,  etc. 

Single  dwellings  average  from  9  to  109  gal.  per  capita  with 
ordinary  use.  as  stated  above,  at  a  rate  ot  about  35  gal.  per 
'-apita  p«r  day. 
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IN   HARTPORP. 
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I  tvft  Asylum    Av. 
■115  ProBpett   Av« 

''n  W.-i."ihlnt;ton 

?.^  WarnffT 
-'11   WrishlnRtnn 
-IS  No     Beacoi 

'.0  Oxford 

-7.1  rap<n 
12.1  Barbour 
1 40  Ppi-n     

2n  Wostland    A\^ 

l''!  No     QnaVrr    !.. 
'  Fl.'irrl.-win 

"■'I  nii.'<hnfli 

'■f>  Wintbroj 

•None 

r  \Br,W  ■!— lX)MK.-«Tlr  WATER  rONSIMPTION  IN  HARTPORP 

Per 
Ppr  Scr-.-lcc     Capita 
Gallons  Gallons 
Cu.  Ft.  per         per 

People,  per  Year.   People.    Pay       ~ 
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The  New  Iron  Removal  Plant  of 
Shelby,  Ohio 

A  1,000,000-gal.  capacity  Huu  removal  plant  loi  ilie  city  m 
.Shelby,  O.,  has  been  in  operation  long  enough  to  show  thai 
II  can  successfully  reduce  the  iron  content  of  the  i-aw  watei 
iri.m  5  to  IC  parts  per  million  to  less  than  0.3  parts  per  nii> 
;iiin  In  the  filtered  supply,  a  considerable  reduction  in  the 
number  of  clogged  meters  and  main.-;  has  also  resulted  from 
ihe  operation  of  the  plant.  A  description  of  this  plant  was 
presented  in  a  paper  by  Philip  Burgess,  of  Burgess  Ai  .Nip 
pie.  Consulting  Knglnoers,  Columbus,  O..  before  the  annual 
meeting  of  the  Central  States  Section  of  the  American  Water 
Works  Astjociation.  The  following  notes  are  taken  from  the 
piiper: 

The  plant  consists  ot  an  aerator  tower,  sedimentation  basm 
niters  and  filtered  witter  basin.  The  present  plant  was  huili 
to  replace  an  outgrown  one  originally  constructed  in  I'.iOS 
The  supply  is  obtained  from  two  dug  wells  approximately 
4.'  ft.  deep,  and  is  pumped  by  electricallv  operated  centrifugal 
pumps  from  either  well  to  the  top  of  the  aerator,  thence 
through  the  plant  by  gravity  and  again  lifted  by  centrifugal 
pumps  Into  the  distribution  system  or  standpipe  under  00 
lb.  pressure. 

The  iterator  tower  is  designed  on  a  normal  capacity  of 
17  gal.  per  square  toot  per  minute.  It  consists  of  three  horl 
zontal  trays  4.5  ft.  by  9  ft.  by  12  in.  deep,  with  a  12-in.  space 
between  trays.  The  bottoms  are  covered  by  wire  screen 
composed  of  iron  wire  .10.^>  in.  diameter  spaced  3\e.  meshes 
to  the  inch.  The  coke  particles  vary  from  V>  in.  to  3  in  di 
aineter  and  make  a  layer  12  in.  deep.  The  aerator  is  located 
over  the  inlet  end  of  the  basin  and  water  is  distributed  over 
Ihe  top  tray  by  two  lines  of  perforated  8-in.  cast  iron  pipe 
pliiced  8  ft.  S  !n.  above  high  water  in  the  basin. 

The  sedimentation  basin  Is  14  ft.  by  43  ft.  and  10.5  ft.  deep 
and  contains  47,300  gal.,  giving  a  nominal  retention  period 
of  fiC  minutes. 

Two  filters  each  containing  240  sq.  tl.  are  designed  ti> 
operate  at  the  rate  ot  100.000.000  gal.  per  acre  per  day  The 
strainer  system  consi.sts  of  10-in.  collectors  and  1>4  "in.  gal 
vanized  iron  laterals  spaced  fi  in.  apart.  There  are  12  in 
of  gravel.  24  In.  of  sand  and  24  in.  to  the  wash  troughs. 

The  filtered  water  storage  basin  has  a  capacity  of  250- 
000  gal.  equivalent  to  G  hours'  storage.  The  filters  are  cov 
ered  with  a  brick  superstructure. 

An  unusual  feature  of  the  design  is  that  high  water  in 
Mu  clear  well  is  3  ft.  above  the  bottom  of  the  filters  so  that 
the  total  effective  depth  available  for  filtration  is  3  ft.,  when 
the  clear  well  is  full.  No  controllers  are  provided  in  the 
effinent  pipes  on  the  filters.  It  is  obvious  that  as  the  clear 
well  becomes  full,  water  backs  up  on  the  filters  tending  to 
reduce  the  head  available  tor  filtration  and  consequently  to 
reduce  the  rate  ot  filtration.  This  feature  permitted  con 
siderable  saving  In  the  construction  and  operation  ot  the 
plant.  Moreover,  the  total  head  available  tor  filtration  has 
proven  to  be  ample,  notwithstanding  the  fact  that  it  is  cus- 
tomary to  keep  the  clear  well  full. 

The  new  iron  removal  plant  was  first  placed  in  operation 
on  March  19.  1920.  and  it  has  continued  in  successful  opera 
lion  since  that  time.  It  is  of  interest  to  note  that  the  elimi- 
nation ot  iron  from  the  supply  has  been  entirely  satisfactory 
from  the  beginning  ot  operation. 

In  general  the  iron  content  ot  the  well  water  is  high, 
ranging  from  about  5  to  8  parts  per  million  in  well  .\o  " 
and  IC  parts  In  well  No.  1. 

Analyses  of  the  samples  obtained  from  the  suppiv  to  the 
filters  indicate  but  slight  change  in  the  chemical  and  phvslcal 
oualities  of  the  water  as  effected  by  aeration.  Later  tests 
made  by  Mr.  Roberts.  Assistant  Engineer  of  the  State  Depart- 
laent  of  Health,  indicate  that  the  dis.solved  oxvgen  content 
ot  the  raw  water  was  Increased  by  aeration  from  0  to  fi4 
per  cent  saturation  and  that  the  free  carbonic  arid  is  de- 
creased by  aeration  from  43  to  16  parts. 

Analyses  of  the  total  iron  content  are  of  especial  interest 
•and  indicate  that  the  filtered  water  at  times  contains  only 
a  trace  ot  iron  in  the  samples.  The  highest  iron  content 
shown  at  the  plant  Is  0.3  part  per  million  and  from  the  mains 
in  March,  was  0.4  part  per  million.  The  increase  ot  Iron  in 
the  main  as  compared  with  that  In  the  filter  effluents  was 
caused  by  the  former  deposits  in  the  mains.  If  will  be  of  In- 
terest to  see  how  long  these  deposits  continue. 

In   general    the   operation    of   the   plant   has    been    entirely 
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satisfactory  and   the   tillered   water   supply   li;s   Wei\  always 
clear  and  free  (roiu  suspended  iron. 

Experience  indicates  that  the  coke  in  tt.i'  aerator  tends 
to  become  coated  with  deposits  of  iron  so  th  i  ii  i.-  necessary 
to  wash  It  every  thre*'  or  four  weeks.  Tins  w  .lor.e  by  wash- 
ing the  coke  in  place  with  a  hose.  But  iiuie  si-dinientation 
of  iron  occurs  in  the  reaction  tank,  whioli  is  cleaned  only 
oncfc  or  twice  yearly,  and  evt-n  at  such  times  contains  but  a 
few  inches  of  deposited  precipitate.  The  lillers  are  washed 
once  dally  at  the  rate  of  a  little  less  than  i\  in.  rise  per 
minute  and  generally  for  a  period  of  \  or  h  minutes.  The 
total  quantity  of  wash  water  used  is  only  about  4  per  cent 
of  the  quantity  of  water  tillered  so  that  in  this  respect,  the 
operation  of  the  plant  compares  favorably  with  that  of  sim- 
ilar rapid  sand  filter  plants  provided  to  I'iiiprovi;  surface 
water  supplies. 
The  total  cost  of  the  plant  is  around  $23,000. 
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treatment  of  the  Tannery  Sewage 
Waste  by  Miles-Acid  Process 

Ktsults  of  the  IrealMienl  of  tannery  sowiige  waste  by  llie 
Nliles  Acid  process  were  outlined  by  Mr.  E.  S.  Dorr,  Engi- 
neer in  Charge  Special  Work  of  the  Sewer  and  Sanitary  Di- 
vision of  the  Public  Works  Department  of  Hoston,  Mass.,  in 
a  paper  presented  at  the  recent  convention  of  the  .\merican 
So<-iety  for  Municipril  Improvements.  The  notes  followiu'.; 
are  taken  from  his  paper. 

in  June,  1910,  a  sample  of  tannery  waste  was  submitted  to 
the  Miles-Acid  process.  The  sample  was  very  high  colored 
and  was  heavily  charged  with  organic  and  mineral  matter, 
6.449  PPM.  of  .  which  4,866  were  mineral  and  l.>"i83 
organic  and  volatile.  I'pon  the  application  of  sulphur  dioxide 
tht  watte  cleared  In  about  five  minutes  and  was  well  set- 
tled in  half  an  hour.  The  dark  blackish-red  color  was 
bleached  to  straw  color,  the  SO;  used  was  at  the  rate  of  860 
PPM  (7.167  lb.  per  MG).  probably  900  PPM  (7.500  lb.  per 
MG)  would  be  advisable  to  secure  sterility.  Bacterial  reduc- 
tion was  not  noted. 

The  odor  was  completely  killed. 

The  reduction  in  the  organic  and  volatile  matter,  including 
suspended  solids,  was  50  per  cent. 

The  precipitated  sludge  was  at  the  rate  of  about  4  tons 
(dry I  per  1,000,000  gal.  with  a  grease  content  of  16.S8  per 
cent  and  ninraonia  content  of  7.50  per  cent  in  the  undegreased 
and  9  per  cent  in  the  degreased  sludge.  In  pounds  the 
amounts  are  6,640  lb.  degreased  sludge,  or  fertilizer  material, 
and  l,r!fi0  lb.  grease. 

The  fertilizer  with  9  per  cent  ammonia  at  $7.."jO  per  unit 
(present  value  tannery  tankage  August,  19201  would  he  worth 
$67.50  per  ton,  or  3.3  tons  would  be  $222.75  per  1,000,000  gal. 

The  grease  at  the  prices  assumed  in  the  New  Haven  in- 
vestigation (and  tannery  grease  is  probably  worth  more) 
would  be  worth  at  5  ct.  per  pound  $68  and  at  8  ct.  per  pound 
$108.80  per  l,ooo,nnn  ^al.  So  that  the  total  value  of  grease 
and  fertilizer  would  run  from  $290.75  to  $331.55  per  1,000,000 
gal.   treated,  according  to  the  quality   of  the  grease. 

On  the  other  hand,  the  cost  of  operation  would  be  high. 
About  five  times  as  much  acid  would  be  required,  and  twenty 
times  as  much  sludge  per  1,000,000  gal.  would  have  to  be 
handb'il  »^  at  the  Boulevard  sewer  in  New  Haven.  The  cost 
of  operation  at  that  outlet  was  reckoned  at  $20.98  per  1,000,- 
000  gal.,  of  which  $10.74  was  for  acidilicafion.  As  the  flow 
was  not  large,  about  6.000.000  gal.  per  day.  the  New  Haven 
llgiires  may  be  taken  as  a  basis  for  estimating  the  probable 
cost  of  handling  tannery  waste  Correcting  In  the  ratios 
indicated  above,  for  the  heavier  tannery  waste,  the  cost  per 
1,000.000  gal.  would  !•■  $161.22. 

The  values  of  th«'  products  have  been  ligured  above  at 
from  $291  to  $331  per  1,000.000  gal.  treated.  The  estimate 
therefore  shows  a  surplus  of  values  over  costs  of  $130  to 
$170  r.  r  innoooo  gal. 


Conference  on  Engineering  Publicity.— The  American  Asso 
elation  of  Engineers  ha?  decided  to  hold  a  national  confer- 
pjice  on  engineering  publicity  this  winter.  The  conference 
will  consider  the  general  question  of  publicity  for  the  engi- 
neering profession  and  devise  plans  for  securing  i(.  Feb.  25, 
1921,  ha<;  bfen  .<iet  as  a  tentative  date. 


^ion  of  Stream  Flow  in  De- 
...ng  Stored  Water  from  a 
Stream  Bed  Reservoir* 

By  H.  H.  JOHNSON. 
.\ssistant  Engineer,  Shoshone  I'lojeot.  Wyomins. 
The  word  "storage"  when  used  in  connection  with  a  stream 
bed  reservoir  fundamentally  implies  stream  regulation.  Our 
(lams  arc  designed  and  constructed  to  conserve  all  the  water 
possil)le,  within  necessary  limitations,  from  the  flood  flow 
of  perennial  streams,  and  arranged  with  appurtenant  struc- 
tures to  release  this  water  lor  use  at  that  time  when  it  will 
be  of  the  most  benefit  for  agricultural  purposes.  Hence  the 
regulation  of  the  stream  flow  to  properly  deliver  the  im- 
pounded water  economically  and  efficiently  is  a  matter  of 
great  importance. 

During  the  early  stages  of  the  Shoshone  Project  the  regu- 
lation of  the  Shoshone  River  was  of  minor  importance:  there 
was  an  abundance  Of  water  for  all  purposes,  and  the  Shoshone 
Dam  was  looked  upon  more  as  an  item  of  interest  to  the 
tourist  rather  than  as  a  tangible  benefit  to  the  development 
of  a  great  community.  However,  as  the  project  developed 
and  the  adjacent  communities,  also  depending  upon  the 
Shoshone  River  for  their  water  supply,  grew,  the  benefits 
derived  from  this  immense  storage  reservoir  became  more 
and  more  apparent  until  at  the  present  time,  with  less  than 
one-fourth  of  the  project  under  cultivation,  even  the  most 
skeptical  will  admit  that  without  the  Shoshone  Dam  and 
Reservoir  there  would  be  no  Shoshone  Project. 

The  project  is  located  in  the  Shoshone  River  valley,  its 
upper  limit  being  about  80  miles  above  the  confluence  of 
the  Shoshone  and  Big  Horn  Rivers.  There  are  numerous 
prior  water  rights  both  above  and  below  the  project  which 
must  be  protected  and  given  due  consideration  in  the  reg- 
ulation of  the  river  flow  from  the  Shoshone  Reservoir.  The 
principal  source  of  supply  is  the  melting  snow  from  the  high 
altitudes  of  the  Yellowstone  Park  and  adjacent  mountainous 
country,  the  flow  varying  from  200  to  20,000  second-feet.  The 
river  forks  within  the  Shoshone  Reservoir  site  into  two 
branches  of  about  equal  size,  the  stream  beds  of  both  being 
very  steep.  The  Shoshone  Reservoir  is  only  about  75  miles 
from  the  headwaters  of  the  river  and  the  drainage  area  com- 
prises about  1.706  square  miles.  These  geographical  features 
result  in  a  (luick  run-off  and  a  very  short  period  of  peak  flow. 

The  water  delivered  from  the  Shoshone  Reservoir  is  con- 
veyed down  the  river  channel  for  a  distance  of  about  20 
miles  to  the  Corbett  Dam.  Here  the  portion  required  for 
project  use  is  diverted  into  the  canal  system  and  the  re- 
mainder passed  for  the  use  of  prior  appropriators.  The  dam 
is  used  as  a  compound  weir  in  measuring  the  amount  of 
water  passed,  the  formula  for  discharge  having  been  fairly 
wen   established. 

The  factors  which  must  be  taken  into  consideration  in 
order  to  obtain  a  comprehen.sive  regulation  of  the  stream  flow 
from  a  reservoir  are  numerous.  Aside  from  inflow  and  out- 
flow records,  reliable  data  should  be  kept  relative  to  the 
reservoir  evaporation  and  seepage  losses.  The  accretion 
to  flow  below  the  dam  site  and  the  return  flow  from  both 
underground  and  surface  drainage  of  project  lands,  which 
can  subsequently  be  used,  should  be  determined  as  carefully 
as   possible. 

On  this  project  it  is  possible  to  obtain  all  the  inflow  meas- 
urements from  two  rating  stations,  one  on  each  foik  of  the 
river,  any  other  accretions  being  so  slight  as  to  be  disregard- 
ed. These  stations  are  located  far  enough  above  the  high- 
water  contour  of  the  reservoir  to  be  well  away  from  any 
effects  which  may  be  induced  by  back  .water,  and  all  the 
work  connected  with  them  is  done  as  carefully  as  possible 
in  order  that  the  results  may  be  of  the  most  practical  value, 
as  the  data  thus  obtained  form  the  basis  for  control  at  the 
dam. 

The  evaporation  and  seepage  from  reservoirs  are  factors 
which  will  vary  with  local  conditions.  In  both  cases,  how- 
ever, the  loss  must  be  stood  by  the  reservoir,  and  no  por- 
tion of  it  allotted  to  the  lands  where  appropriations  were 
made  previous  to  the  construction  of  the  storage.  In  the 
case  of  a  reservoir  located  as  the  Shoshone,  the  climatic  con- 
ditions which  affect  evaporation  are  probably  about  an  aver- 
age. Even  in  this  case  the  evaporation  is  in  the  neighbor- 
hood of  4,000  acre-feet  per  month  during  the  irrigation  sea- 
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.soil,  which  means  a  lo.s.s  of  about  13"  acre-feel  per  da.v  or 
ver.v  nearly  30  per  cent  of  the  mlniniuni  liiHow.  Which  ii  can 
be  readily  seen  is  a  factor  not  easily  laid  aside.  The  actual 
seepage  losses  are  in  most  case.-s  more  or  less  indeterminate, 
but  in  the  case  of  the  Shoshone  and  other  stream-bed  reser- 
voirs, whose  waters  carry  considerable  silt,  it  Is  believed  that 
alter  several  years'  operation  the  loss  from  this  source  Is 
negligible.  This  factor,  however.  Is  more  of  interest  from 
the  construction   than   the  operation  standpoint. 

The  important  item  in  the  delivery  of  water  from  a  stream 
bed  reservoir  is  the  determination  and  the  regulation  of  the 
quantity  within  reasonable  limits.  In  the  case  where  the 
natural  river  channel  is  used  to  convey  the  water  to  the 
project  diversion  works,  as  well  a.v  the  supply  for  prior  ap- 
propriations, the  quantity  Is  such  that  the  only  method  ap 
plicable  to  the  measurement  is  the  current  meter,  and  the 
dam  site  does  not  offer  many  desirable  locations  for  a  gag 
ing  station.  Nevertheless,  all  care  possible  was  taken  In 
cho'o.sing  the  station  and  an  attempt  made  to  obtain  results 
which  win  compare  In  accuracy  with  the  Inflow  measure- 
ments. 

This  project  possesses  a  resource  which  will  result  in  a 
material  advantage  when  the  ultimate  development  has  been 
reached  and  the  laws  of  supply  and  demand  must  be  niore 
carefully  observed  than  at  the  present  time,  namely,  the  ac- 
cretions and  retcrn  flow  to  the  river  below  the  reservoir 
site.  .\  short  di.stance  below  the  dam  underground  streams 
begin  to  appear  as  springs  in  the  river  bed.  fntil  the  past 
season  no  investigations  have  been  made  to  determine  the 
extent  of  these  s-prings:  but  in  order  to  regulate  the  river 
flow  as  was  attempted  this  season,  it  was  necessary  to  give 
some  consideration  to  this  matter.  The  only  method  of  ob- 
taining this  quantity  was  by  differential  measurements  above 
and  below  the  springs,  which  were  undertaken  at  the  rat- 
ing station  below  the  dam  used  to  determine  the  reservoir  out- 
flow, and  at  a  station  maintained  about  a  miles  below  the 
springs.  The  results  obtained  in  this  way  were  very  con- 
sistent and  showed  an  accretion  of  about  4ii  cu.  ft.  per  second. 
and  it  is  assumed  that  this  flow  is  constant  throughout  the 
year.  This  is  the  only  flow  entering  the  river  from  natural 
sources  within  the  limits  of  the  project,  except,  of  course,  the 
occasional  run-off  from  local  storms,  which  cannot  be  con- 
sidered  in  connection  with  the  stream  regulation. 

The  river  traverses  about  25  miles  of  irrigated  land,  a  very 
small  portion  of  wliich  is  above  the  project  diversion,  prac- 
tically all  of  the  pi'oject  lands  draining  back  to  the  river. 
The  return  flow  from  underground  and  surface  drainage 
from  these  lands,  which  can  be  again  used  for  a  supply  to 
prior  appropriations,  therefore,  is  a  considerable  amount, 
and  will  be  of  great  value  to  the  Service  "when  the  project 
has  reached  that  stage  where  further  development  will  de- 
pend upon  additional  water  supply.  The  return  from  surface 
drainage — that  is,  the  waste  from  farm  lands,  canal  system, 
and  outflow  of  subsurface  drainage  system,  of  course,  can 
be  readily  measured.  The  underground  drainage,  which  ap- 
pears as  seepage  along  the  river  bank,  is  a  quantity  diffi- 
cult to  determine,  and  can  be  obtained  only  from  differential 
measurements  above  and  below  the  project  lands.  The 
amount  of  water  thus  returned,  although  relatively  small  in 
proportion  to  the  total  river  flow,  especially  at  high-water 
stages,  must  be  given  consideration.  Undoubtedly  in  many 
cases  it  will  be  less  than  the  error,  which  can  be  expected 
from  current  meter  measurements,  and  results  which  can 
he  relied  upon  can  only  he  obtained  from  a  long  series  of 
careful  observations.  The  return  from  these  sources  varies 
directly  as  the  amount  of  water  applied  to  the  lands  and 
inversely  as  the  river  flow,  as  the  maximum  occurs  during 
the  peak  of  the  irrigation  season,  when  the  demand  for  water 
is  greatest  and  the  river  flow  very  nearly  at  its  minimum; 
hence,  we  obtain  the  maximum  benefit  when  most  needed. 

Some  of  these  points  may  seem  trivial  when  considered 
as  factors  affecting  the  flow  of  a  river.  As  the  project  de- 
velops, the  neighboring  communities  grow,  and  the  demands 
for  water  increase,  the  necessity  arises  that  all  water  possi- 
ble be  conserved.  Before  a  comprehensive  control  of  the 
river  can  be  undertaken,  information  ni\i3t  be  had  of  all 
the  factors  that  contribute  to  its  flow,  and  we  must  be  pre- 
pared to  defend  any  of  our  acts  with  reliable  data. 

It  is  not  intended  to  convey  the  idea  that  we  should  at- 
tempt river  regulation  with  that  degree  of  accuracy  which 
is  practiced  in  a  canal  system;  at  its  best,  regulation  can 
be  obtained  only  within  certain  limits.  Many  factors  enter 
over  which  we  have  no  control,  such  as  river  losses,  severe 


siorm.s.  etc.  It  is  seldon\  possible  to  construct  a  reservoir  to 
impound  all  the  inflow,  and  we  have  therefore  at  times  the 
condition  of  spillway  discharge,  when,  of  course,  regulation  is 
out  of  our  hands.  Our  appurtenant  structures  are  so  de- 
signed in  many  cases  as  to  pass  a  uniform  amount  continu- 
ously, or,  as  in  the  case  of  the  Shoslion<'  Dam,  tilted  with 
gales  and  valves  working  under  high  pressure.  The  small- 
esl  practical  movement  of  these  gates  or  valves  may  mean  a 
I  liange  ill  discharge  of  from  50  to  100  second-feel.  However, 
It  Is  believed  that  the  methods  of  control  are  usually  such 
as  to  be  within  the  liinils  ol  practical  regulation  when  such 
regulation   is  necessary. 

The  benefits  to  lie  derived  from  our  ability  to  regulate  river 
Mow  were  apparent  to  the  settlers  lying  below  the  project 
lands'before  the  project  itself  considered  the  necessity.  The 
original  diversions  for  these  lands  were  effected  either  by 
<  iiitiir.:  canals  into  the  river  at  places  where  natural  channel 
conditions  made  diversion  possible  or  by  throwing  up  crude 
iTilis  or  wing  dams  to  serve  as  diversion  works.  At  the 
lime  these  were  constructed  there  was  always  ample  water 
lo  supply  the  rather  slight  demands.  However,  as  these  com- 
munities developeil  tlieir  demands  Increased,  and  at  the  same 
time  the  diversion  for  project  use  became  greater.  The  re- 
sult was  that  many  of  these  old  canals  could  not  draw  sufll- 
<-lent  water  from  the  river  to  meet  requirements,  not  because 
of  any  deficiency  In  water  to  supply  the  appropriation  but  on 
account  of  the  stream  surface  being  too  low  to  allow  sulli- 
clent  draft  into  the  canal.  Numerous  requests  were  made 
of  the  Service  in  such  cases  to  release  water  for  the  use  of 
these  settlers.  When  it  became  apparent  that  such  requests 
could  not  he  granted  without  payment  for  the  water,  steps 
were  immediately  taken  to  construct  efticient  diversion 
works.  The  result  is  that  the  Shoshone  Kiver  is  being  fitted 
with  i;i)to-date  irrigation  structures  to  replace  the  antiquated 
lyiies   originally   used. 

.•\nolher  point  which  might  be  mentioned  is  the  automatic 
regulation  effected  in  the  case  of  a  severe  storm  above  the 
reservoir  occurring  at  the  time  of  a  peak  flow,  which  is  not 
unusual.  The  danger  of  serious  damage  resulting  to  irri- 
gation structures  in  the  stream  bed  below  from  an  occur- 
rence of  this  sort  is  considerably  lessened  by  the  inter- 
vening reservoir  flattening  out  the  peak  and  distributing  the 
excess   run-off  over   a   considerable   period   of   time. 

As  a  concrete  example  of  river  regulation  the  conditions 
as  they  existed  on  the  Shoshone  Project  during  the  past  sea- 
son may  be  cited  briefly.  The  prior  appropriations  below 
the  project  amount  to  about  500  .second-feet,  which  must  be 
supplied  if  water  Is  available  from  the  natural  flow.  If  the 
supply  is  below  this  requirement,  the  entire  reservoir  inflow 
must  be  rendered  available  for  these  prior  approprlators. 
leaving  the  project  to  rely  entirely  upon  stored  water.  It 
became  apparent  early  in  the  season  of  1919  that  the  nat- 
ural river  run-off  would  be  very  low.  Water  passed  over  the 
Shoshone  Dam  spillway  but  28  days,  reaching  a  maximum 
depth  of  only  1.1  ft.;  this,  combined  with  the  discharge  of 
a  42in.  blow-off  pipe  near  the  base  of  the  dam.  which  is  con- 
tinuous throughout  the  year,  gave  a  maximum  flow  of  only 
about  2,000  second-feet.  Investigations  were  immediately 
undertaken  to  determine  the  reservoir  inflow  and  the 
amount  of  water  which  must  be  discharged  over  the  Cor- 
belt  Dam.  During  the  time  of  minimum  flow  the  Cody  Canal 
above  the  Shoshone  Reservoir,  diverting  from  the  South  Fork 
of  the  river,  used  the  entire  flow  of  that  stream  and  only 
about  10  second-feet  reached  the  reservoir.  The  North  Fork 
discharged  about  215  second-feet.  This  entire  amount,  in 
addition  to  the  increase  of  40  second-feet  from  the  springs 
below  the  reservoir,  or  a  total  of  265  second-feet,  had  to  be 
delivered  to  the  canals  below  the  project,  leaving  only  storage 
water  for  project  use. 

These  investigations  were  not  undertaken  at  this  time  with 
the  primary  idea  of  water  conservation,  as  there  was  still 
an  abundance  of  water  for  all  purposes.  But  rather  If  re- 
quests were  made  for  delivery  to  other  than  project  lands,  we 
would  have  data  at  hand  for  the  determination  of  quantities 
and  also  to  prepare  ourselves  for  that  time  when,  with  the 
ultimate  development  of  the  project,  water  conservation  and 
efficient  delivery  will  be  primary  requisites  for  successful 
project  operation.  Negotiations  were  entered  into  early  in 
the  season  for  the  delivery  of  Shoshone  Reservoir  storage 
water  to  lands  on  the  lower  reaches  of  the  Big  Horn  River. 
This  would  have  resulted  in  the  regulation  of  the  flow  of 
two  streams  and  the  delivery  of  this  water  through  about  200 
miles  of  river  bed. 
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Design    Features    of    Queenston- 
Chippewa,  Ontario,  Power  Canal 

Tbe  pottti-  lAiuil  for  tht-  Queeuslon-Chiiu>ewa  hydioelectric 
project   will   supply   water   for  the   ultliiialc   di-v.-lopnient   of 

-H ii    H  p..  although   the  present   Installalion   is   only   one- 

iiuount.    The  plant  Is  located  on  the  Canadian  side 

„ ..;.i   Falls  and  is  connected  to  the  upstream  side  of 

ihe  falls  through  the  power  canal  CT.OOO  ft.  long,  including  a 
section  of  the  Wetland  River  21.000  ft.  in  length.  The  actual 
design  of  the  power  canal  involved  an  economic  study  to 
determine  cros-  ~. .  ti,.ns.  slopes  and  lining  to  the  canal  which 
would  vleld  tl  '   net  return  in  power  developed.    An 

account  of  thi  .  „;.  was  read  before  the  Engineering  In- 
Etittlte  of  Canada  at  their  recent  General  Professional  Meet- 


^  POWtR  HOUSr 

Plan    of    Que«nstown. Chippewa    Power    Canal. 

\n)^  by  T.  H.  H  lanl  Hydraulic  Engineer,  Hydro-Elec- 

tric  Power  Co:  of  Ontario,  and   the  following  is  an 

abstract  of  the  paper: 

General  Features  of  the  Canal.— There  are  tour  sections  of 
the  canal.  The  first  is  the  Welland  River  section  which  has  a 
bottom  slope  of  0.000119  and  side  slopes  of  2  to  1. 

The  earth  section,  which  comes  next,  is  G.250  ft.  long,  with 
a  bottom  .slope  of  0.0001208.  and  is  to  be  rip-rap  lined,  with 
tinished  side  slopes  of  1V4  to  1. 

For  each  of  these  sections  a  roughness  factor  of  .03.t  in 
Kutter's  formula  was  used.  The  earth  section  of  the  canal 
was  originally  designed  as  a  concrete-lined  section  of  much 
smaller  cross-sectional  area,  but  a  study  of  the  economic. 
«-iiii,-fnii  tlonal  and  operating  conditions  Indicated  that  the 
s  of  the  larger  section  with  the  rip-rap  lining  would 
nt  to  compensate  for  the  cost  of  the  extra  exca- 
ration.  This  portion  of  the  canal  has  a  capacity  of  over 
15.000  c.f.s..  with  uniform  flow  at  the  assumed  roughness 
factor  of  O.O.TS  and  extreme  low  water  in  the  Niagara  River 
at  Chippewa. 

At  the  end  of  the  earth  section  is  located  a  transition  300 
ft.  long  In  which  the  trapezoidal  cross-section  is  changed  to 
the  rectangular  rock  section  of  48  ft.  finished  width,  with 
concrete  sides  and  bottom.  Beyond  this  are  the  control 
works. 

The  rock  section  proper  Is  36.252  ft.  long  and  is  divided  into 
two  parts  by  the  Whirlpool  section,  which  has  a  length.  In- 
cluding transition,  of  2.450  ft.  The  rock  portion  of  the  canal 
has  the  the  water  section  with  concrete-lined  sides  and  bot- 
tom with  a  finished  width  of  4S  ft.  The  bottom  slope  is 
0.000211.1.  and  the  roughness  factor  used  in  Kutter'.s  formula 
was  0.011.  This  value  is  conservative  In  view  of  the  pro- 
posed method  of  placing  the  concrete  lining.  With  the  steel 
forms  that  are  to  be  used  and  the  special  provisions  being 
madn  for  alignment  of  the  forms,  a  smooth  plane  surface 
will  be  obtiined  on  the  concrete  facing. 

For  l-T.-'OO  ft.  the  concrete  lining  will  be  carried  up  "2 
ft.  above  the  flnlshfd  grade  of  Ihe  canal:  for  the  next  11.500 
ft.  the  lining  will  be  31  ft.  high;  and  for  the  remainder,  30 
ft.  high  except  In  the  Whirlpool  section,  where  it  is  carried 
up  to  elf^ntion  563.  For  the  greater  part  of  the  time  the 
water  surface  will  be  above  the  top  of  this  concrete  lining. 
but  the  friction  loss  will  be  reduced  by  the  lower  velocities 
that  will  then  exist  In  spite  of  the  greater  roughness  of  the 
nnjlntd  rock.  Numerous  hydraulic  stiidles  have  been  made 
to  determine  the  surf-ice  slopes  in  the  canal  for  various  dis- 
charges and  for  various  water  levels  in  the  Niagara  River. 
Jn  cases  where  the  water  surface  was  above  the  top  of  the 
concrete  lining,  a  composite  roughness  factor  was  used  In 
which   tb<>  y-roportlons  of  ihe  wetted   perimeter  on  the  lining 


ajiJ  ou  ihf  rock  .surface  were  taken  into  account.  Rougne^s 
factors  c).*  high  as  0.019  resulted  in  some  of  these  instances. 

The  dfptli  and  slope  of  the  rock  section  were  fixed  by  an 
econoiijy  study,  and  the  decision  to  use  a  concrete  lining 
throughout  its  length  was  also  reached  in  the  same  way. 

.\n  examination  of  the  profile  of  the  canal  indicates  that 
tht  rock  surface  falls  far  below  the  grade  of  the  <'anal  about 
Sta.  .'!33.  rising  again  to  grade  about  Sta.  349.  This  occurs 
in  the  Whirlpool  section,  which  is  located  at  Bowman's  Ra- 
vine (the  Whirlpool  Gully).  Here  it  is  necessary  to  carry 
the  canal  partly  on  fill  and  to  use  a  trapezoidal  cross-section 
on  account  of  the  foundation  upon  which  the  canal  is  carried. 
A  concrete  lining  is  essential  on  account  of  the  high  veloci- 
ties. The  bottom  width  is  10  ft.  and  the  side  slopes  IVi  to 
1.  The  slope  of  the  bottom  is  the  same  as  that  of  the  rock 
section.  0.0002113. 

The  Whirlpool  section  of  the  canal  was  designed  to  have 
the  same  cross-sectional  area  at  the  lowest  possible  operating 
water  level  as  that  of  the  rectangular  rock  section.  This 
minimum  water  level  would  be  somewhat  above  elevation 
542,  which  is  the  elevation  of  the  curtain  wall  at  the  screen- 
house.  The  area  of  the  cross-section  below  elevation  542  is 
the  same  for  both,  and  for  greater  elevations  the  Whirlpool 
section  has  the  greater  area,  so  there  is  no  danger  of  the 
canal  capacity  being  "choked  off"  at  this  point. 

In  locating  the  Welland  River  section,  the  river  course 
was  closely  followed  so  as  to  take  advantage  of  the  area  of 
the  natural  channel.  This  necessitated  leaving  in  all  the 
bends  that  occurred  in  the  unimproved  stream.  As  the  de- 
flection of  these  curves  is  not  great,  they  will  not  produce 
any  appreciable  loss. 

The  first  important  change  in  direction  occurs  at  the  be- 
ginning of  the  earth  section  at  Montrose,  and  is  followed 
by  a  second  bend  at  the  Michigan  Central  Railroad  cross- 
ing at  Montrose.  In  addition  to  these  there  are  only  five 
changes  of  direction  in  the  rock  section  of  the  canal,  the 
deflections  of  which  are  51°.  27',  31°,  33°  and  46°.  The  radius 
of  curvature  in  every  case  is  300  ft.,  and  this  radius  is  used 
for  the  inside  and  outside  of  the  bend  as  well  as  for  the  cen- 
ter line:  that  is,  the  curves  of  the  two  sides  and  the  center 
line  of  the  canal  are  not  concentric,  resulting  in  a  greater 
width  of  canal  at  the  middle  of  the  bend  than  at  either  end. 
the  expectation  being  that  the  energy  loss  will  be  less  than 
in  a  bend  with  concentric  curves.  It  is  probable  tliat  a  shorter 
radius  than  300  ft.  would  give  even  better  results,  but  thi.-: 
minimum  was  fixed  by  the  size  of  the'electric  shovels  that 
are  being  used  tor  the  excavation  of  canal. 

The  question  of  surges  of  the  water  surface  in  the  canal, 
due  to  changes  of  load  on  the  plant,  is  of  great  importance. 
The  sides  of  the  canal  and  the  floor  of  the  screen  house  will 
be  built  to  such  an  elevation  that  with  the  worst  combination 
of  conditions  the  water  will  always  be  contained  within  the 
sides  of  the  canal. 

It  is  essential  that  the  canal  shall  deliver  sufficient  water 
to  the  power  plant  under  most  adverse  conditions  of  water 
level  in  the  Niagara  River.  The  canal  is.  therefore,  designed 
to  deliver  a  quantity  of  water  equal  to  its  rated  capacity 
when  the  river  is  at  its  lowest  stage. 

Observations  of  river  stage  at  Chippewa  have  been  avail- 
able since  1902  and  show  a  mininmm  of  W.S.  elevation  of 
558V6.  which  low  stage  was  reached  only  on  two  days.  \n  ex- 
amination of  the  past  records  of  Lake  Erie  stage  indicate  that 
as  low  a  stage  as  558  may  be  possible  at  Chippewa.  This 
latter  water  level  is.  therefore,  treated  as  extreme  low  water, 
and  the  canal  is  designed  to  carry  full  load  at  this  stage  of 
the  river. 

While  the  low  water  conditions  control  the  size  and  slopes 
of  the  canal,  on  the  other  hand  the  mean  water  conditions 
were  assumed  to  be  those  on  which  the  economic  proportions 
should  hr  based. 

Procedure  in  Selecting  Best  Proportions  for  Canal  Section. 
— Certain  limitations  were  met  with  at  the  outset.  The 
Welland  River  section  of  the  canal  had  to  be  maintained  as  a 
navigable  stream,  and  as  the  excavation  is  in  earth  this 
portion  of  the  canal  was.  therefore,  designed  for  a  low.  non- 
scouring  velocity.  The  minimum  width  of  the  rock  .section 
was  fixed  by  the  type  of  electric  shovel  used  for  excavating 
this  portion  of  the  canal  and  was  placed  at  48  ft. 

The  problem  thus  resolved  itself  into  .selecting  the  best 
proportions  for  the  trapezoidal  earth  section  and  the  best 
depth  and  slope  for  the  48-ft.  rock  section.  The  procedure  in 
the  latter  case  may  be  described  as  follows: 

It    is.  of  course,  possible  to  design  any  number  of  canals 
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4K  ii.  vk-jd^.  bui  wit-b  deptk  auil  .slope  varying  su  (hat  all  will 
give  the  same  di«chari;»»  at  low  water.  For  a  low  velocity 
the  wett*(l  cjo8»-!U'cxian  must  be  deep,  but  its  slope  may  be 
moderate  For  a  high  velocity  the  dei>th  of  the  wetted  cross- 
-ection  wll]  *e  sni:UI.  but  the  slope  may  be  so  great  that  the 
u»pth  of  the  put  at  the  down-stream  end  may  be  greater  and 
!tie  total  cost  of  excavating  greater  than  for  the  low  velocity 
■design. 

The  procedure  in  detennininK  the  fconomic  depth  wa»  as 
lollows: 

First,  ihe  design  ol  .1  number  of  cross-sections  for  veloci- 

I  tes  of  3.  4,  h,  -etc..  i>-«  per  second,  the  determination  of  the 

••oulstte  slope  of  tlic  bed  in  each  ease  to  give  the  full  load 

•  .i*-<'harge   with    imlform    flow,   anil    the   determination   of   the 

:irtatin^  in  cos-t    )f  these  (anals  with  low-water  velocity. 

s^ocond,  the  detfrraination  of   the  friction  loss   in  each   of 

'  liete  canals   with  the  river  stage   at   its  mean   value.     This 

rictiorn   lo.os  represented   so   much   lost   power,  which   was.  ol 

•tnirse.  xmall   in   amount   for  the   lesser  low-water  velocities. 

■  nd    greater    as    the    k>w-water    velocity    increased    up    to    11 

•  ■ertaln  pomi. 

Third,  the  plotting  of  the  differential  curves  for  items  1 
and  2.  tbos  showing  the  rariation  in  delta  cost  with  low-water 
vekK-ltv  and  the  variation  in  delta  power  with  low-water 
\elo<itT.  Frtiiii  these  two  differential  curves  a  third  cuire 
can  thus  be  obtained,  giving  the  value  of  delta-cost  by  delta- 
po^er  plotted  against  low-water  velocity.  Thus  there  is 
obtained  what  will  be  called  an  economy  curve,  showing  for 
any  i-ivn   ''-w. water  velocity  'li>-  r-.iu^  at  which   fnnliii-  gains 


The    diSereuce    iu   procedure    was    thus    largely    a    mailer   of 
liroperly  taking  care  of  all  the  variations  in  cost. 


Relation  of  Engineering  to  Drain- 
age* 

By   S.    H.    .MfltOHY, 
i"lii.f   ot   Diaiiinge    Inve.silKiitlntiB.    r.    S.    Burniu   of   Pulillc   Roads. 

In  our  dealings  with  drainage  projects,  we  ttnd  In  a  few- 
places  there  is  still  a  tendency  for  the  olBcials  of  the  dis- 
tricts to  take  over  in  part  the  duties  of  the  engineer  and  to 
make  him  a  figurehead.  Yet  I'ven  In  the  .Middle  West  there 
is  still  a  great  lack  of  apprecialion  of  (lie  drainage  engineer. 

'AH   !   want  of  Hn  engineer   Is   lo  set   the  grades" — 

Let  me  say  here  that  this  is  not  the  random  remark  of 
;iii  ignorant  tenant  farmer,  nor  yet  that  of  an  inexperienced 
ioi!ntry  lawyer. 

".\11  I  want  of  an  engineer  Is  to  set  the  grades.  I  don  t 
lake  much  stock  in  the  theon-tical  knowledge  engineers  get 
out  of  books.  As  to  the  size  of  tile  or  dilch  needed  to  drain 
a  particular  watershed.  I  would  rather  have  (he  opinion  of 
ihree  or  four  hard-headeil    I'fintractors.   men  of  experience." 

No.  this  is  the  verbatim  remark  of  the  head  of  a  prominent 
law  firm  in  one  of  our  inosi  progressive  .Middle  Western 
Slates,  legal  adviser  in  many  organi7.e<l  drainage  districts,  and 
president  of  a  large  national  hank.  Presumably  it  repre- 
sents truly  his  grasp  of  the  relation  of  engineering  to  drain- 
agH      It    siiiiis   lip  his   apprecialion.  or   rather   lack  of  appr?- 
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in  ptiM  er  may  be  made  at  any  low-water  velocity  by  enlarging 
the  canal  slightly,  and  so  cutting  down  velocity  and  friction 
Iocs. 

Fourth,  thp  selection  of  the   best   low-wate.r  velocity   from 
this  economy  curve.    This  step  will  now  be  explained: 

The  gain  in  power  which  results  from  a  slight  enlargement 
of  (he  canal  comes  as  a  result  of  the  reduction  in  friction 
loes  The  additional  cost  for  power-house  equipment  is  so 
small,  within  the  limits  In  which  we  are  working,  that  they 
can  be  neglected.  It  is  reasonable,  then,  to  continue  the 
enlargement  of  the  canal  until  the  interest  charges  on  the 
cost  of  excavation  for  the  last  horsepower  gained  are  equal 
to  the  average  value  of  the  power  from  the  whole  plant,  in- 
cluding interest,  depreciation,  operation  and  maintenance. 
By  stopping  short  of  this  point  we  would  be  in  a  position  to 
gain  more  power  at  a  cost  less  than  the  average  that  we  were 
willing  to  pay  for  the  power  from  the  whole  plant.  It  is 
interesting  to  note  that  the  economic  velocity  determined  in 
this  way  is  but  slightly  greater  than  the  minimum  cost  at 
which  the  canal  could  be  built  to  get  the  required  discharge 
at  low  water.  The  minimum  cost  occurs  for  a  velocity  some- 
what greater  than  the  economic  velocity. 
The  advantage  for  this  method  of  attack  Is  that  It  permits 
n  economic  size  to  be  selected  for  the  canal  without  the 
nclusion  in  the  estimate  of  the  cost  of  anything  that  does 
•it  vary  with  the  low- water  velocity.  In  this  case  the  width 
f  the  rock  cut  being  fixed,  the  earth  excavation  does  not 
vary  with  the  various  designs  for  the  rock  section,  and  as  a 
matter  of  fact,  in  computing  the  cost  of  rock  excavation,  only 
that  bflow  some  assumed  horizontal  plane  at  a  lower  eleva- 
tion than  natural  rock  surface  but  above  canal  grade  was 
•  onsidered. 

The  procedure  in  the  economic  design  of  the  earth  section' 

of  the   (-anal   was   similar   to  that   for  the   rock   section,   but 

somewhat  more  complicated  by  reason  of  the  fact  that  certain 

hanges  in  the  desi.sn  of  the  earth  section  involved  changes 

1  the  excavation  throughout  the  length  of  the  rock  section. 


elation,  of  the  great  hydraulic  |)riiiciple  involved  in  any  siz- 
able drainage  project — principles  on  the  correct  application 
of  which  the  project  will  stand  or  fall,  be  successful  or  un- 
successful. From  these  few  words  one  can  readily  judge  this 
eminent  lawyer's  estimate  of  the  relative  importance  of 
the  engineering  to  the  other  considerations  of  a  drainage 
project;  from  them,  also,  one  can  predict,  so  far  as  the  views 
of  this  lawyer  shall  prevail,  the  outcome  when  these  con- 
siderations clash. 

Let  no  one  here  construe  my  words  as  reflecting  upon  the 
usefulness  of  the  so-called  "practical"  man.  The  world  has 
great  need  of  him  and  no  one  more  than  I  admire  his  peculiar 
— and  often  uncanny — property  of  "getting  results."  In  the 
rough  and  ready  engineering  of  war  or  other  emergency  he 
oftentimes  shines  at  the  expense  of  his  technically-trained 
brother. 

The  Swivel  Chair  Lawyer-Engineer. — .Nevertheless,  I  main- 
tain that  where  the  matter  of  a  few  feet  in  depth  or  width  of 
a  ditch,  or  of  a  few  inches  in  size  of  lile  means  the  success 
or  failure  of  a  project — means  economy  as  against  wasteful 
extravagance — then.  I  maintain,  it  is  due  the  people  footing 
the  bill  that  the  most  deliberate  judunient  be  applied,  and 
that  judgment  be  applied  by  men  trained  to  exercise  it  in 
strict  accordance  with  the  hydraulic  and  engineering  prin- 
ciples involved. 

What  would  we  think  of  the  man  who.  after  estimating  the 
width  of  the  Mississippi  River  should  proclaim  himself  pre- 
pared to  state  the  dimensions  of  the  members  of  a  bridge  to 
span  the  river?  Who  will  say,  with  respect  to  a  birdge,  "All 
I.want  of  an  engineer  is  to  stake  out  the  location  of  the 
piers,  etc.?"  Yet,  many  drainage  districts  are  content  to  let 
their  officials  go  on  the  ground  and  locate  a  ditch  and  fix 
its  depth  and  width,  with  no  information  as  to  the  quantity 
of  water  their  ditch  will  carr.v.  nor  as  to  the  quantity  It 
.should  be  made  to  carry.     Ofttimes   lawyers   do  not  find   it 


♦TVom   an   address  Nov.   10  before    Uio   National   Drainage  Con- 
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even  necessary  to  leave  their  swivel  cUnirs  'o  '-olve  these 
probUms  off-haiui.  Too  often  are  the  lUmer  ■^iuns  of  a  drain 
fixed  with  soie  repiird  to  the  amount  of  money  the  land- 
owner wishes  to  spend,  that  money  tber^o:'  often  being 
thrown  away.  All  too  frequently,  too.  nrc  ihe  various  sec- 
tions of  a  levee  located  In  accordance  with  the  desires  of  the 
adjoining  landowner  instead  of  with  duo  reR.iid  to  the  flood- 
way   required. 

The  attitude  of  mind  which  has  contempt  for  or  disregards 
the  hydraulics  of  a  drainage  project  perhiips  is.  after  all,  a 
natural  one.  Our  grandfathers  "ditched"  their  land  undis- 
turbed by  thoughts  of  "cubic  feet  per  second"  or  "inches  per 
square  mile."  A  ditch  was  a  ditch,  to  be  diis  and  perhaps 
later  to  be  enlarged  if  found  too  small— and  then  forgotten. 
That  was  all  well  enough  for  that  day  and  age  when  the 
drainage  question  was  an  individual  one.  The  world  has 
moved  on  since  then,  however;  population  has  increased; 
land  Is  worth  dollars  where  formerly  it  was  worth  cents; 
and  drainage  has  become  a  community  problem  which,  if 
the  community  Is  to  have  the  benefits  to  which  it  is  entitled, 
must  be  treated  with  the  same  scientific  intelligence  as,  for 
instance,  is  accorded  the  sewage  and  water  problems  of  our 
cities.  In  a  project  where  hundreds  of  thousands,  even  mil- 
lions, of  dollars  for  construction  alone  are  at  stake — to  say 
nothing  of  the  inestimable  sums  representing  expected  bene- 
fits, is  it  not  folly,  or  worse,  for  the  district  to  fail  to  avail 
Itself  of  the  benefits  of  the  most  advanced  drainage  engineer- 
ing practice? 

What  Is  a  Drainage  Engineer?— Originally  the  term  civil 
eneineer  was  loosely  taken  to  include  all  engineers  who  were 
not  military  engineers.  Specialization  se*  in,  however,  and 
soon  the  terms  mechanical  engineer  and  mining  engineer 
were  recognized,  and  more  recently,  electrical  engineer,  sani- 
tary engineer,  railroad  engineer,  highway  engineer  and  many 
others — and  the  end  is  not  yet.  The  science  of  drainage  en- 
gineering is  one  of  the  more  recent  of  the  offspring  from 
the  parent,  civil  engineering.  It  is  quite  obvious,  then,  that 
a  civil  engineer  is  not  necessarily  a  drainage  engineer.  A 
drainage  engineer  must  of  course  be  conversant  with  the 
theory  and  practice  of  surveying;  he  should  have  an  "eye" 
lor  topography:  that  is.  the  ability  to  recognize  an  inspectiion 
the  drainage  characteristics  and  possibilities  of  a  tract;  he 
should  be  familiar  with  construction  methods  and  devices; 
he  should  understand  the  legal  procedure;  and  a  knowledge 
of  soil?  Is  highly  desirable.  Yet  I  contend  that  a  man  may 
have  all  these  attributes  and  yet,  lacking  one  vital  qualifica- 
tion, not  be  a  drainaee  engineer  in  the  full  sense  of  the  word. 
He  must  know  hydraulics.  He  must  be  able  to  apply  true 
hydraulic  principles,  especially  those  as  relate  to  open  chan- 
nels and  pipes. 

How  many  projeets.  In  other  respects  well  handled  have 
tailed  In  their  purpose  owing  to  ignorance  or  disregard  of 
ihe  hydraulic  features  involved?  How  many  more  such 
monuments  to  our  stupidity  or  false  sense  of  economy  shall 
we  erect  before  we  shall  learn  that  success  and  failure 
hicge  on  correctly  answering  these  two  questions:  How 
much  water  have  we  got  to  carry?  How  shall  we  carry  it? 
These  questions  are  not  simply  answered;  they  do  not  per- 
mit of  offhand  guesses:  they  are  vital  and  fundamental  ques- 
tions that  justify  the  most  careful  and  conscientious  study 
that  can  be  brought  to  bear  upon  them.  It  Is  essential  that 
engineers  with  broad  drainage  experience  be  employed  to 
solve  them,  and  that  they  be  allowed  to  work  unhampered. 
In  one  Instance  that  I  recall  the  Board  had  ordered  the  engi- 
neer to  change  his  plans  four  times,  the  change  in  each  in- 
stance being  to  reduce  the  size  and  depth  of  the  ditches. 
After  the  drains  were  constructed  according  to  the  revised 
plans,  they  did  not  work.  It  was  found  necessary  to  redig 
thn  entire  project  and  to  give  It  practically  the  dimensions 
originally  planned.  The  cost  to  the  landowners  nearly 
doubled. 

Drainage  Engineering  a  Comparatively  Recent  Develop- 
nnent. — There  was  a  time— and  that  not  so  long  ago — when 
the  "hit  and  miss"  method  of  planning  drainage  improve- 
ments was  perhaps  Justified  on  the  plea  that  competent  en- 
gineering advice  was  not  available.  No  such  plea  can  prop- 
erly be  advanced  now.  The  field  of  the  drainage  engineer  is 
at  the  present  time  recognized  and  provided  for  in  many  of 
our  colleges  and  universities.  Competent  drainage  engi- 
neers are  available  to  any  drainage  district  whose  officials 
have  sufficient  breadth  of  mind  to  realize  the  worth  of  sound 
engineering  an  n  basis  for  their  project,  and  to  abandon  the 
"penny   wise  and    pound   foolish"   attitude.     If   In   employing 
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engineers  more  attention  was  given  to  the  drainage  work 
that  the  engineer  has  done  and  the  success  that  he  has  at- 
tained, than  to  the  question  of  securing  the  engineer  at  the 
lowest  possible  cost,  better  work  would  be  secured.  In  hir- 
ing an  eiigiueer  for  drainage  work,  experience  with  drainage 
projects  is  most  desirable.  An  electrical  engineer  or  a  chem- 
ical engineer  may  be  highly  competent  in  his  own  line,  yet 
make  a   sad  botch  of  a  drainage  project. 


"Flow  of  Water  in  Concrete  Pipes."— The  results  of  a  study 
of  concrete  pipe  by  irrigation  engineers  of  the  V.  S.  IJureau 
of  Public  Uoads  are  given  in  a  professional  paper  published 
on  Oct.  28  by  the  U.  S.  Department  of  Agriculture  as  Bulletin 
No.  S5L'.  "The  Flow  of  Water  in  Concrete  Pipe."  The  author 
is  Fred  C.  Scobey,  senior  irrigation  engineer.  The  bulletin 
is  based  on  field  tests  made  on  pipes  in  commercial  operation, 
and  in  addition  contains  abstracts  of  experiments  made  by 
agencies  other  than  the  Irrigation  Division.  It  is  illustrated 
by  photographs  showing  various  forms  of  concrete  pipe  con- 
struction. The  bulletin  is  intended  for  the  use  of  engineers 
designing  and  measuring  concrete  pipes  for  irrigation,  power, 
mining,  municipal  or  other  purposes,  and  for  courts  and  law- 
yers interested  in  cases  involving  questions  as  to  the  carrying 
capacities  of  concrete  pipe.  Copies  of  the  bulletin  can  be 
obtained  from  the  Superintendent  of  Documents,  Government 
Printing  Otfice,  Washington,  D.  C,  for  25  cts.  each. 


Personals 

Thomas  Cloney,  formerly  city  clerk,  has  been  appointed  city 
manager  of  ^■ick!^bu^g.  Mich. 

John  F.  Ohmer,  Jr.,  Mechanicsville,  Ind.,  has  Ix'on  commissioned 
a  first  lieutenant  in  the  Engineer  Corps,  U.  S.  Army. 

J.  H.  Rayburn  has  resigned  as  city  manager  of  Chadron,  Neb., 
to  l)ecome  secretary  of  the  Commercial  Club  of  Salt  L^ike  City, 
Utah. 

MaJ.  IVI.  Elliott,  Corps  of  Engineers,  U.  S.  Army,  has  been  ap- 
liointeil  (lislnot  engineer  of  Wheeling,  which  place  hiis  been  vacant 
since  tl-.p  tiansfer  of  Col.  C.  AV.  Otwell  to  the  chemical  warfare 
department. 

William  W.  Coblentz,  physicist  in  the  U.  S.  Bureau  of  Stand- 
ards, has  be<  n  awarded  the  .lanssen  medal  by  the  FYench  .Vc.-vdemy 
of  Sciences  for  his  discovery  in  connection  with  "-ays  emanating 
from  the  earth  and  stars.  ' 

Francis  S.  Shields,  secretary  of  the  Sewerage  and  Water  Board 
of  New  Orleans.  La,,  since  its  organization  in  1890.  has  resigned 
because  of  ill  health.  He  is  sux-ccded  by  A.  G.  MolTat.  who  has 
been   assistant   secretary   since    19P3. 

Archibald  C.  Barrett,  who  has  l>een  assistant  city  engineer  of 
Marshalltov.n.  la.,  for  the  past  IS  years,  has  sailed  from  New 
York  for  Callao.  P.^ru,  where  he  goes  to  be  concentrator  super- 
intendent of  a  stamping  mill  owned  by  the  Cerro  do  Pasco  Copper 
Corporation. 

W.  C.  Hawley  of  Pittsburgh  was  re-elected  president  at  the 
annual  convention  of  the  Pennsylvania  Water  Works  Association. 
Other  officers  are:  First  vice-president.  W.  H.  Miller.  Jr..  Reading; 
second  vice-president,  S.  W.  Smith,  Port  Allegheny;  third  vice- 
president,  Edgar  Munson.  Williamsport,  and  secretary -treasurer, 
F.   S.  Purviance,   Pittsburgh. 

J.  W.  Lynch,  superintendent  of  the  gas  plant  of  the  Philadel- 
phi.x  Suburban  Gas  &  Electric  Light  Co.,  Pottstown.  P.-i..  has  re- 
signed to  accept  the  managership  of  the  Hagerstown.  Md..  Light 
&  Heat  Co.  He  took  charge  Dec.  1.  succeeding  R.  C.  Saylor,  who 
has  accepted  a  position  at  Johnstown,  Pa.  Mr.  Lynch  was  for- 
merly manager  of  the  Bucks  County  Public  :?ervice  Co.,  Newtown, 
Pa. 


Obituaries 

Charles  B.  Kelly,  of  the  firm  of  Thomas  Kelly  &  Sons,  con- 
tractors, Winnipeg.  Alan.,  died  Nov.  25,  aged  33  years. 

Daniel  J.  McNIchol,  formerly  a  member  of  the  McNichol  Con- 
tracting; &  Paving  Co.,  Philadelphia,  Pa.,  died  Nov.  29,  aged  54 
years. 

James  J.  Reynolds,  consulting  engineer  of  the  Elgin,  Joliet  & 
Eas'ern  Railway  and  consulting  cnirineer  of  the  Illinois  Steel  Co. 
during  the  construction  of  its  $100,000,000  steel  plants  In  Gary, 
died  Nov.  29  at  his  home  in  Chicago  after  a  three-day  illness. 
Ho  was  born  in  Cinc;nnati  65  years  ago. 

Harold  Talt,  an  engineer  in  the  employ  of  the  Borough  of 
Queens.  New  York  City,  died  Nov.  29  from  pneumonia  at  his  resi- 
dence, 353  A\\;si  57th  St.,  New  York  City.  He  was  born  in  Me- 
tuehen,  N.  .T.,  and  was  educated  in  Rutgers  College.  He  went  to 
I>ong  Lsland  City  in  1897  as  an  engineer  under  the  General  Im- 
provement Commission. 


Industrial  Notes 

Henry  F.  Pratt  has  been  appointed  mid-western  sales  manager 
of  the  Taylor-Wharton  Iron  &  Steel  Co.,  and  its  subsidiaries,  with 
ofllce  located  at  502  Denham  Bldg.,  Denver,  Colo. 

Howard  K,  Ihrig,  formerly  chief  draftsman.  Engineering  Works 
Depanment.  Dravo  Contracting  Co.,  Pittsburgh,  Pa.,  Is  now  In 
rharne  of  the  engineering  department  of  The  Heltzel  Steel  Form 
&    Iron   Co.,  M'arren,  O. 

Charles  Lyman  Rand,  secretary  and  chief  chemist  of  the  Mitch- 
'll-i;and  Mfg.  Co..  New  York,  manufacturers  of  waterproofing 
rr,mno\inds,  etc..  has  relinquished  his  duties  as  factory  superin- 
tf-ui.nt  to  devote  his  entire  time  to  Important  research  work  in 
til.  rli.iiiical  and  allied  fields  of  his  company.  He  will  be  SUO- 
ceedr-fi  as  factory  superintendent  by  Joseph  T.  Lawrence,  chemical 
engineer,  formerly  associated  with  E.  I.  du  Pont  de  Nemours  &  Co.  ; 
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The  Perils  of  Labor  Union 
Restrictions 

Chicago  newspapers  have  been  giving  publicity  to  the  fact 
that  the  Carpenter  Contractors'  Association  and  the  carpen- 
ter.s'  union  have  an  agreement  under  which  "millwork"  made 
in  non-union  mills  can  not  be  used.  This  restriction  is  being 
fought  In  the  courts,  not  by  any  contractor  but  by  an  open- 
shop  mill. 

It  is  to  be  regretted  that  Chicago  carpenter  contractors 
ever  put  their  names  to  an  agreement  of  this  sort,  but  it  is 
a  matter  of  greater  regret  that  it  was  not  a  contractor  but 
a  mill  owner  that  sought  to  break  this  combination  in  re- 
-Taint  of  trade. 

While  we  sympathize  with  the  desire  of  manufacturers  to 
protect  themselves  from  cutthroat  competition,  and  while  we 
also  sympathize  with  union  carpenters  in  their  desire  to 
strengthen  the  power  of  unions  generally,  we  regard  such 
methods  as  the  one  under  discussion  as  being  Indefensible. 

Prior  to  the  world  war.  labor  unions  in  Great  nritain  had 
attained  such  strength,  and  had  exercised  that  strength  in 
such  arbitrao'  and  uneconomic  ways,  that  British  manufac- 
turers were  finding  it  increasingly  difflcult  to  compete  with 
America  and  Cermany.  It  could  not  be  contended  that  Brit- 
ish unions  had  secured  higher  wages  than  prevailed  in  Amer- 
.T.  or  even  in  Germany,  nor  could  an  outsider  discover  any 
-sential  gain  that  had  resulted  to  their  members  as  a  result 
■\  their  restriction  of  output,  limitation  of  apprentices,  or 
iiposition  to  labor-saving  machinery  and  piece-work  pay- 
ment. In  fact,  compared  with  .American  workers,  only  10  per 
cent  of  whom  are  unionized,  the  British  workers  have  long 
been  very  poorly  paid.  But  they  have  remained  blind  to  this 
significant  comparison,  and  true  to  their  faith  in  the  power  of 
labor  unions  to  accomplish  good  by  coercive  methods  to 
which  nearly  all  men  outside  of  such  unions  object.  Doubt- 
less this  blind  faith  of  theirs  can  be  traced  to  certain  fal- 
lacies, for  it  can  not  be  attributed  to  any  substantial  gains 
that  they  can  adduce  In  support  of  their  coercive  acts. 

The  prime  fallacy  appears  to  flow  from  the  conception  that 


workers  secure  only  a  very  small  fraction  of  what  they  pro- 
duce. According  to  Prof.  King  (see  his  Wealth  and  Income) 
about  75  per  cent  of  American  annual  income  goes  to  the 
workers  and  25  per  cent  to  capitalists.  It  is  probable  that  a 
similar  ratio  exists  in  Great  Britain.  Where  any  such  ratio 
exists  it  is  evident  that  wages  can  not  be  greatly  increased  by 
any  action  that  does  not  result  in  a  genera]  increase  of  pro- 
ductivity per  worker. 

In  his  article  on  "Prices"  in  our  i.ssue  of  April  7.  Mr.  Gil- 
lette showed  that  annual  per  capita  productivity  in  America 
had  doubled  in  the  40  years  between  1869  and  190n,  and  that 
average  wages  had  doubled  In  the  same  period  when  ex- 
pressed in  terms  of  what  the  wages  would  buy.  This  was 
undoubtedly  the  result  of  invention,  and  education,  for  the 
most  part,  and  scarcely  at  all  the  result  of  labor  union  activ- 
ities. Had  .American  labor  unions  been  able  in  1869  to  take 
away  from  capitalists  their  entire  share  of  the  Income,  it  is 
doubtful  whether  they  could  have  increased  the  income  of 
the  average  worker  30  per  cent,  and  then  only  temporarily. 
Fortunately,  for  their  own  good,  our  workers  were  so  poorly 
organized  in  1869  that  they  were  unable  to  suppress  the  ac- 
tion of  competition  among  employers,  and  thus  left  their  em- 
ployers free  to  launch  one  experiment  after  the  other.  In  the 
hope  of  securing  large  profits.  For  every  invention  that  was 
promoted  successfully,  scores  failed,  but  the  net  result  was 
a  steady  increase  in  American  productivity  in  field,  mine  and 
factory,  and  an  equally  steady  rise  in  real  wages.  Dollar 
wages  did  not  rise  as  fast  as  real  wages  (that  is,  the  com- 
modities that  wages  buy),  because  the  commodity  price  level 
was  falling,  and  continued  to  fall  till  1896;  but  the  real  wage 
of  the  average  worker  increased  100  per  cent  in  40  years. 

Then  about  1909  real  wages  ceased  to  rise,  largely  because 
the  eight-hour  day  began  to  make  its  effect  felt  in  decreased 
daily  output,  but  partly  because  the  growing  strength  of 
American  labor  unions  was  leading  to  restrictions  of  output 
and  opposition  to  labor-saving  machines  and  methods.  The 
eight-hour  day  was  Itself  a  labor  union  product,  and  it  has 
cost  the  workers  of  .America  a  decrease  of  real  wages  equiv- 
alent to  about  25  per  cent  below  what  they  would  now  be  en- 
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joyinp:  but  this  is  probably  not  to  be  regretted,  since  the 
average  man  preferred  more  leisure  to  finer  feathers.  The 
point  is  that  the  two  hours  subtracted  from  the  ten-hour  day 
was  subtracted  from  the  real  wage  of  the  average  worker. 
To  have  taken  it  from  the  income  of  the  capitalists  would 
have  amounted  to  taking  their  entire  income. 

Without  resorting  to  the  use  of  statistical  data,  or  by  the 
use  of  incorrect  data,  any  economic  theory  can  apparently  be 
shown  to  be  true.  The  motto  of  evpry  earnest  student  of 
economics — political  or  otherwise— should  be  "Get  the  data." 
for  all  ar^ment  ends  when  correct  and  complete  quantitative 
facts  are  presented.  Indeed,  economic  arguments  usually 
end  under  no  other  condition. 


Teach   All   Employes  to   Become 
Investors 

Our  allies  in  the  recent  war  owe  our  government  $10,000.- 
000. (100.  They  can  repay  it  only  in  goods,  for  their  gold  re- 
serves are  already  below  a  safe  limit.  But  if  they  begin  to 
make  a  serious  effort  to  pay  off  their  debts  in  goods,  it  is 
probable  that  we  shall  raise  a  tariff  wall  against  them,  in 
order  to  protect  our  manufacturing  industries.  Already  there 
is  talk  of  shutting  out  Canadian  wheat  because  it  is  compet- 
ing with  Anierican  wheat. 

The  ipn  billion  dollars  that  the  allies  owe  us  represents 
goods  that  we  sold  to  them.  They  have  the  moral  right  to 
repay  us  in  goods.  But  International  ethics  is  a  weak  reed 
to  lean  upon.  The  first  serious  inroad  that  British  or  French 
textiles  make  upon  our  markets  will  be  speedily  followed  by 
a  cry  from  our  textile  manufacturers  for  "protection  against 
foreign  cheap  labor";  and  the  cry  will  doubtless  be  heeded 
by  Congress. 

Although  nations  are  often  likened  to  individuals  engaged  in 
trade,  ihere  are  several  marked  differences.  An  individual 
can  sell  his  service  or  his  goods  to  whomever  he  wills,  and  he 
can  buy  with  equal  freedom  within  his  own  country.  But 
nations  do  not,  as  a  rule,  either  buy  from  or  sell  to  other  na- 
tions; they  merely  permit  their  citizens  to  trade  with  the  citi- 
zens of  other  nations,  usually  under  restrictions.  The  re- 
sult is  that  when  one  class  of  producers  in  a  nation  finds  it- 
self unable  or  unwilling  to  sell  at  prices  as  low  as  are  offered 
by  foreigners,  that  class  of  producers  makes  such  an  outcry 
that  the  government  feels  impelled  to  rush  to  its  assistance. 

American  farmers  are  now  talking  of  asking  the  govern- 
ment to  assist  in  extending  additional  credit  to  Europeans. 
so  that  our  cotton,  grains,  etc..  can  be  marketed  at  profitable 
prices.  But  if  two  billion  dollars  of  credits  were  thus  pro- 
vided, when  and  how  can  the  two  billions  be  repaid?  If  we 
ship  raw  cotton  to  Germany  are  we  prepared  to  admit  to 
America  cotton  fabrics  made  in  Germany,  and  thus  throw  still 
more  of  our  textile  workers  into  idleness?  A  plan  that  would 
help  our  cotton  farmers  would  be  injurious  to  our  textile  mill 
hands.  .\nd  so  it  goes  through  all  our  industries  where  for- 
eign trade  Involves  heavy  imports  of  things  that  we  already 
produce  in  large  quantities. 

Nearly  two-thirds  of  the  average  workman's  income  is  spent 
for  food  and  clothirg.  both  of  which  are  produced  in  abund- 
ance In  .-Vmerica.  If  all  our  workers  are  to  be  kept  employed 
profitably,  it  is  obvious  that  they  must  be  induced  to  buy  a 
larger  percentage  of  things  other  than  food  and  clothing.  No 
gain  will  come  to  them,  as  a  whole,  by  merely  trading  with 
foreign  countries  for  food  and  clothing,  because  the  result 
will  he  to  throw  .\merlcan  workers  out  of  jobs.  As  the  coun- 
try Is  now  about  to  resume  its  march  of  economic  progress. 
adding  probably  2  per  cent  annually  to  the  per  capita  pro- 
ductivity, it  Is  imperative  that  an  increased  demand  be  coin- 
cldently  developed.  It  will  be  futile  to  look  to  foreign  mar- 
kets to  absorb  much  of  our  increased  production,  not  only 
because  they  can  give  us  in  rettirn  relatively  little  that  is  not 
produced  here,  but  because  it  upsets  our  own  productive  sys- 
tem to  import  the  sorts  of  things  that  we  already  produce. 
Obviously,  then,  we  must  c\iltivate  a  home  demand  for  our 
Increased  output;  but  since  we  are  nearing  the  limit  as  re- 
spects home  demand  for  food  and  clothing,  the  new  demand 
must  be  directed  toward  other  things. 

Chief  among  the  things  really  needed  in  America  are  bet- 
ter transportation  facilities,  more  and  better  buildings,  and 
belt«>r  ediieatlon.  Several  billions  of  dollars  could  be  annualy 
absorbed  in  these  three  fields,  to  great  advantage,  in  addi- 
tion to  the  sums  now  being  spent.  Several  million  workers 
:;hrinlfl    he   divertefl    from    factoripH    .''nd    fnrms    to   cnn'^tructlon 


work   and   to   mills   producing   structural   materials.     Several 
hundred  thousands  of  men  should  be  diverted  to  the  practice 
of  teaching,  not  only  in  schools  and  colleges  but  in  factories 
and  on  farms;    for  our  knowledge  of  how  to  do  things  eco-j 
nomically  has  far  outrun  the  practice  of  it  by  the  average  I 
producer.  ' 

Does  it  not  devolve  largely  upon  civil  engineers  to  lead  the 
way  in  educating  the  public  in  matters  relating  to  construc- 
tion necessities?  We  use  the  word  necessity  in  a  relative 
manner.  The  country  can  exist  without  more  roads  or 
railways,  and  without  more  buildings.  But  since  it  has  a  sur- 
plus of  producing  capacity  for  present  needs,  the  wisest  ap- 
plication of  that  surplus  energy  becomes  a  necessity — an  eco- 
nomic necessity,  as  distinguished  from  an  absolute  necessity. 

Employes  of  railways  should  be  taught  to  invest  in  railway 
.stocks  and  bonds.  Public  employes  and  others  should  be 
taught  to  invest  in  public  bonds.  In  general  there  should  be 
conducted  a  thrift  campaign  intended  to  induce  workers  to 
invest  annually  fully  10  per  cent  of  their  incomes  in  good  se- 
curities. Hitherto  we  have  secured  such  investments  almost 
entirely  from  the  so-called  "wealthy  class."  The  time  has 
come  to  induce  every  wage  and  salary  earner  to  become  an 
investor. 


Book   RevieAvs 

Railway  Surveying  and  Permanent  Way  Work. — By  S.  Wright 
Perrott  jr.  A.  I..  M.  Inst.  C.  E..  Professor  of  Civil  EnuincrinL- 
in  the  University  of  Liverpool,  and  F.  E.  G,  Badper,  A.  M.  Inst. 
C.  E..  formerly  Permanent  Way  Engineer  with  the  Ijondon  >>i- 
Xorthweslern  Ry  Co.  Edward  Arnold.  London,  and  Lonsm.^n.«. 
Oreen- &  Co.,  Xew  York.  6x9  ins.;  303  pages;  illustrated.  JlO.riH 
net. 

The  authors  of  this  new  work  have  gained  their  experience 
on  the  staffs  of  leading  English  railways  and  in  other  railway 
work  abroad,  and  have  produced  a  very  creditable  volume  in 
that  it  appears  to  reflect  the  best  English  practice.  The  chap- 
ter headings  are  as  follows: 

I     Classification  of  Railways. 
II     Railway  Exploration  or  Reconnaissance. 

III  Reconnaissance  in  Tropical  Countries. 

IV  The  Preliminary   Survey. 
V     OfllcR  Location. 

VI     Field   Location. 
VIT     Location. 
VIII     Transition   Curves. 
IX     The  Spiralling  of  Existing  Railway  Curves. 
\     Railway  Surveying  in  the  United  Kingdom. 
XI     Setting  Out  Work  for  Construction. 
XII     Permanent  Way. 
XIII     Permanent  Way  (cont.). 

Chapter  III  contains  a  variety  of  suggestions  which  should 
he  useful  to  engineers  beginning  survey  work  in  the  tropics. 
Chapter  Mil  is  an  unusually  full  treatment  of  the  subject.  The 
two  chapters  on  Permanent  Way  should  be  of  especial  in- 
terest to  American  engineers  who  may  desire  to  compare 
American  and  English  practice,  as  they  contain  many  refer- 
ences to  standard  English  methods. 

An  appendix  on  "Transit  of  Big  Loads"  contains  many  val- 
uable points,  although  necessarily  applicable  chiefly  to  Eng- 
lish rolling  stock. 

An  excellent  feature  of  the  book  is  the  number  of  illustra- 
tions, including  numerous  inset  sheets  containing  various 
maps,  drawings,  tables  and  diagrams. 


Railroad  Curves  and  Earthwork,  with  Tables,  by  C.  Frank 
.Mien.  Professor  of  liailroad  Engineering  at  the  Mass.  Institute  of 
TiThnolopry;  .sixth  edition,  revised;  MeOraw-Hill  Book  Co.,  New 
York;  210  pages  text.  289  pages  tables;  $4.00. 

This  latest  edition  of  this  well  known  engineer's  manual 
for  railroad  field  work  has  some  modifications  and  additions 
in  line  with  latest  practice  and  in  order  to  accommodate  its 
use  to  certain  f(>atures  of  highway  work  and  earthwork  com- 
putation, some  entirely  new  material  has  been  added  from 
practice  in  valution  work,  as  also  a  few  pages  on  "haul." 

In  connection  with  Chapter  XII,  it  is  believed  that  from  the 
standpoint  of  the  student,  an  extra  page  or  so  devoted  to  a 
numerical  problem  involving  the  use  of  the  prismoidal  formuln 
with  the  computing  of  the  "mid-section."  would  make  more 
clear  a  matter  too  often  obscured  in  algebraic  equations. 

The  Field  and  Office  Tables  remain  as  in  the  previous  edi- 
tion, a  very  excellent  collection.  It  is  hoped  that  the  author 
will  see  fit  to  add  another  table,  however,  in  a  later  edition, 
a  table  which  would  certainly  be  of  as  much  use  as  many  of 
those  present,  a  table  on  "Minutes  in  Decimals  of  a  Degree." 
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Such  a  table,  for  ready  reference,  should  be.  say  Table  II  in 
the  collection. 

The  book  as  a  whole  is  of  a  high  onler  and  is  deserving  of 
wide  use.  The  author  is  to  be  complimented  on  his  efforts 
in  keeping  it  up  to  date. 

Engineer  Members  of  State  Public 
Service  Commissions 

To  the  Editor;  HiftriiiiK  lo  your  iditiTiiit.  'Why  Kngi- 
neers  Should  Formulate  Koonomic  Public  Policies  and  Pro- 
Krains,"  In  your  issue  of  Oct.  6.  1920,  I  urn  enclosing  copy  of 
.1  tabulation  received  from  the  Engineering  Council  relating 
to  the  number  of  engineers  who  are  members  of  Public  Serv- 
ice Commissions  in  the  United  States.  You  will  note  from 
it  that  the  engineers  make  a  very  poor  showing. 

B.  K.  JAKORSEN.  Designing  Engineer. 
Fresno.  Calif.  San  Joaquin  Light  &  Power  Corporation. 
Table  showing  states  having  public  service  or  other  regula- 
tory commissions,  number  of  commissioners  on  each,  and 
number  of  these  commissioners  who  are  members  of  a  lead- 
ing engineering  society.  Compiled  by  Edmund  I.  Mitchell. 
Kngineer  .\ssistant.  with  the  aid  of  Engineering  Societies' 
Library: 

No.  having 
No.  of      menil>ershlp 
oommls-  In  Am. 

State  and  tltlo  of  coninilsston.  sloncni.         Enu.  Soc. 

\h.!..ii.,    !■    ^    c.  :i 

•|>ni       3 

I'oni 3 


C+-in». 

!     r.  c.  .- 
,t.  p.  f.  c. 


p.  f.  c. 


liUho.  P.   L'.  C 

Ulllial.i.    P    U.  C 

In.llann.    P    S.  ''     

Iowa.  Bd.   R     R.   '""in h 

K:in-ui>.    c't    Inil.  I'..l;itlona 3 

r    ■ R.  K.  Com 3 

R.  R.  Com 3 

r.  r    3 

'■    '-■    ••        3 

Hcpt.  P.  r 5 

.;     K    ;iii.l  \\-.ii!'C.' '.'.'.'.v.... '■■'.'■'.'■■  f 

R.   R   Com 3 

i-    S.  C 5 

•    n.  R.  C,  and  P.  S.  C 3 

^.  Com 3 

3 

•             ■                         3 

5 

3 

S.  < '.  if-i'e  foot  note).  4 

S.  C.  (see  foot  note).  '5 

.1 3 

■■\.  i!.  K    Com 3 

3 

;■-   Com 3 

.-<    (■    3 

•  !n.  P.  S.  C. 7 

nd.  P.  r.  C    3 

Una.  R.  P..  Com 3 

ta.  Bd.  R.  R.  Com 3 

R.   R.  and  P.   C.  C 3 

r       ..-.  P..  R.  Com 3 

ri..h.  P.  V.  C 3 

■>■     -It    r.  S.  Com 3 

' 'orp.  Com 3 

n     P.  S.  C 3 

nia.  P.  S.  C 3 

\\  IS.  oii.-lD.   R.  R.   C 3 

Wyomlne.  P.   S.  C 3 
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AbbrfVlRtions — 
1.   Pil     R.   R.    or  P.   V.    C— Board    nf   Railni.id   or   Public   I  tUity 

r-...r>'rf    ^'nlifrs. 

'    !■  III.   Dcpt.   P.  V. — Commission  of   thp   Dcnarlment  of  Public 

T'lihti..- 

3-   Corp.  Com. — Corporation  Commi.*isi"n. 

4.  Ct.  Ird.   Rolatfnns — ("ourt  of  Industrial   Rflatlonn. 

n.   P.  S    C. — r*ubltc  S»"'r\M  .    ( '..iiimis«ion. 

fi.  P.  I".  C. — PuWir  I'ti  nission. 

".  R.  R.  Cf  m.— Ratiro;.  on 

>•.  n    n,  &  W.  H.  c— 1;  ■  d  Warfhousp  Commission. 

■'     T'.-.\ri\-.  C. — Railwav  <  *o?tniii^.--ion. 

:•,  .  •  \-,,ie._NVw  York  P.  S.  r  for  1ft  District  If  .1  nlncle  hpadrd 
.■..:!;n:-.~  (.n.  Coninil.x.sioncT  has  three  deputy  commis.«loncrs  as 
as.«istants. 

The  above  table  was  compiled  as  follows.  The  name  of 
each  commissioner  was  obtained  from  Public  I'tillties  Reports. 
Annotated,  1920  A;  Henry  C.  Spurr.  Editor.Public  I'tilties  Re- 
ports. Rochester.  X.  Y..  publisher.  Then  each  name  was 
looked  up  in  the  1920  Year  Books  of  the  American  Society 
of  Civil  Engineers,  the  .American  Institute  of  Mining  & 
Metallurgical  Engineers,  the  American  Society  of  Mechanical 
Engineers,  the  American  Institute  of  Electrical  Engineers, 
and  the   Society  of  .\utomotiTe  Engineers. 


Facts,  Fij^iires  and  Opinions  Re- 
garding Railroad  Electrification 

The  iuuJiense  audienii-  \\hu!i  ^alherod  in  Ilu'  auditorium 
of  the  United  Engineering  Sumty's  building  in  .New  York 
City  on  Oct.  22  demonstratt-d  a  ciimpelling  interest  in  heavy 
electric  traction,  the  topic  which  brought  nuuhanlcal  and 
electrical  engineers  together  i)n  this  oi-caslon  Under  the 
general  direction  of  E.  H.  Kalle,  .\,'W  York  Central  R.  R.. 
with  the  co-operation  of  representatives  of  the  A.  S.  M.  E. 
and  the  A.  1.  E.  E.,  a  program  nf  paiiers  was  presented,  con- 
taining information  of  the  kind  m-fdeil  to  pi-niilt  a  correct 
estimate  to  be  made  of  the  present  status  of  the  subject. 
The  material  was  set  forth  in  carefully  prepaied  papers, 
presenting  alternately  the  respective  merits  of  steam  and 
electric  locomotives,  one  might   almost   say   in   debate  form. 

The  proceedings  differed  from  an  "orthodox"  debate  in  that 
the  papers  were  all  prepared  in  advance,  there  was  no  de- 
cision rendered  on  the  merits  of  the  presentation  and  of 
the  question  Itself  by  a  board  of  judges,  and  i-ach  side,  more 
or  less,  admitted  the  other  to  have  some  ground  to  stand 
upon.  As  the  discussion  proceeded,  the  need  for  a  coopera- 
tive effort  to  determine  the  conditions  under  which  electrifi- 
cation is  desirable  became  increasingly  evident. 

While  there  will  always  be  differences  of  engineering  and 
economic  opinion  regarding  the  wisdom  and  practicability 
of  electrifying  a  given  section  of  track,  there  ought  to  be 
no  difference  In  the  aspe«ts  of  the  facts  involved.  In  other 
words,  a  fact  ought  to  look  the  same  lo  an  electrical  or  a 
mechanical  engineer  whether  he  is  connected  with  the  op- 
erating or  the  manufacturing  side  of  railroading.  The  engi- 
neer of  either  type  Is  apt  to  be  prejudiced  in  favor  of  the 
apparatus  which  he  most  admires  and  most  fuly  understands. 
Again,  the  manufacturer  has  something  to  sell,  whereas  the 
operator  has  much  capital  tied  up  in  existing  equipment  and 
in  the  development  of  present  practices,  which  he  does  not 
wish  to  disturb.  Each  needs  general  Information  to  offset  his 
own  bias.  The  most  helpful  function  which  a  meeting  like 
that  held  In  New  York  can  perform  Is,  then,  what  might  be 
termed  the  "mitigation  of  prejudice,"  or.  maybe  better,  the 
"stimulation  of  tolerance."  It  is  to  be  hoped  that  some  such 
result  will  follow  and  that  it  will  take  tangible  form. 

In  getting  together  the  first  step  is  to  agree  upon  a  few 
salient  principles  or  facts.  There  are  some  sections  of  some 
railroads  that  obviously  are  not  suitable  for  electrification, 
while  others  ought  to  be  electrified  at  once,  even  in  the 
present  state  of  the  money  market.  The  reasons  In  both  ex- 
treme cases  are  easy  to  find.  Between  these  extremes  are 
zones  of  less  deflniteness,  gradually  approaching  a  region  of 
doubt.  There  are,  in  each  case,  certain  controlling  factors, 
or  "peremptory"  factors  as  they  are  termed  by  C.  O.  Mail- 
loux  In  an  address  delivered  at  the  International  Electrical 
Congress  at  Turin  as  far  back  as  1911.  Why  could  not  these 
factors  be  listed  for  present  and  prospective  electrifications 
by  a  group  of  competent  engineers,  say  by  a  composite  com- 
mitte  made  up  of  appointees  of  the  railroad  and  engineering 
societies?  This  would  not  be  a  formidable  task  and  the  re- 
sult would  constitute  a  piece  of  really  constructive  work. — 
Editorial  in  the  Electric  Railway  Journal. 


Treated  Cross  Ties  in  1919.— During  1019.  according  to  the 
1920  Proceedings  of  the  .-Vmerican  Wood-Preservers  Associa- 
tion, a  total  of  1.39. S7S. 584  cu.  ft.  of  wood  was  subjected  to 
preservative  treatment  in  the  United  States.  More  than  80 
per  cent  of  this  quantity,  or  112. 70.3. 7S1  cu.  ft.,  consisted  of 
cross  ties.  The  kind  of  wood  and  number  of  cross  ties  treated 
in  1919  were  as  follows: 

Kind    of   wood.  Xo.  tre.nted. 

<^ak     13.082.530 

Yellow   pine    13,898.820 

Doiiglns   fir    4,085.950 

Wesiern  pine 1.841.266 

Beech    2.036.958 

Oum   739.354 

Tamarack    2S.929 

Mario     1.126.4SO 

Birch    364.371 

Elm     123.500 

Hemlock     15.321 

All  others    417.21« 

1  oUl    37.567.9L'T 

In  treating  ties  with  creosote,  the  average  Injection  was  8.04 
lb.  per  cubic  foot  and  with  zinc  chloride.  0.48  lb.  per  cubic 
foot.  With  the  zinc-creosote  emulsion,  the  average  Injection 
was  0.50  lb.  of  zinc  and  3  lb.  of  creosote. 
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Economical  Loading  of  Sea  Going 
Dredges 

The  correct  determination  of  tlic  relative  amount  of  time 
to  be  spent  In  dredging  and  In  running  to  and  from  the  dump- 
ing grounds  is  a  matter  of  some  importance.  It  may  be  in- 
vestigated from  a  theoretical  standpoint,  and  the  ideal  prac- 
tice for  particular  cases  determined,  but  judgment  is  essen- 
tial when  It  comes  to  applying  practically  some  of  the  the- 
oretical conclusions. 

An  interesting  discussion  of  this  subject  i.';  given  in  the 
November-December  issue  of  The   Mi!lt:nv   Kiicinoer  by   Mr 
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Fig.    1 — Yardage    Dredged    Per   Day   for   Varying    Number   of   Loads. 

G.  S.  Phelps.  U.  S.  Assistant  Engineer,  of  the  Cleveland.  O.. 
District.     His  article  follows: 

Investigation  was  made  as  to  the  number  of  loads  per  day 
which  should  be  dredged  at  Cleveland  Harbor  with  the  sea- 
going hopper  dredge  Burton.  At  this  harbor  dredged  ma- 
terial running  overboard  with  the  overflow  is  a  waste  of 
money,  as  it  settles  within  the  dredged  area.  The  material 
was  a  fine  silt,  which  settled  slowly  in  the  bins.  The  time 
required  for  one  round  trip  to  the  dumping  grounds  was 
about  30  minutes.  The  total  time  available  for  dredging  and 
dumping  is  assumed  at  9  hours  per  day.  Two  loads  per  day 
could  be  dredged  with  a  pumping  time  of  4  hours  each,  which 
with  the  two  trips  to  the  dumping  grounds  consumed  the  9 
hours.  While  the  dredge  worked  on  that  schedule,  it  was 
found  that  a  fairly  constant  average  of  about  720  cu.  yd.  of 
settled  material  in  the  bins  was  secured  with  each  load,  or 
at  the  rate  of  3  cu.  yd.  of  settled  material  per  minute  of 
dredging  time.    Capacity  of  the  bins  was  935  cu.  yd. 

The  dredging  time  per  load  was  varied  from  30  minutes  to 
4  hours,  and  it  was  found  that  the  amount  of  settled  material 
in  the  bins  was  practically  constant  at  3  cu.  yd.  per  minute 
of  dredging  time,  irrespective  of  the  length  of  the  dredging 
period.  Thus  when  6  loads  per  day  were  taken,  the  total  time 
dredging  was  6  hours.  3  hours  were  spent  going  to  and  from 
riumpinr  grounds,  and  the  quantity  of  measured  settled  ni;i- 
terlal  in  the  bins  was  about  l.fiSO  cu.  yd.  for  the  day,  still 
3  cu.  yd.  per  minute  of  dredging  time. 

The  question  arose  as  to  whether  the  solids  held  in  sus- 
pension In  the  water  above  settled  material  in  the  bins  were 
fufflrient  to  justify  the  greater  number  of  loads  per  day.  The 
settled  material  had  fallen  from  1.110  to  1,080  cu.  yd.  per 
day.  It  Is  apparent  that  volume  of  dirty  water  carried  to 
the  dumping  grounds  was  increased  from  2  )935  —  7.-140  = 
430  cu.  yd.  with  2  loads  per  day  to  6  (93.5)  —  1,080  =  4. .530 
cu.  yd.  with  6  loads,  an  inrrease  in  volume  of  water  carried 
of  4.200  cu.  yd.  The  loss  in  settled  material  was  360  cu.  yd. 
If  the  water  contained  8.7fi  per  cent  solid  materia!  held  in 
su.opension.  then  the  loss  In  settled  material  was  exactly 
balanced  by  the  gain  In  suspended  solids;  If  less  than  8.76 
per  cent,  2  loads  per  day  gave  the  greater  total  of  settled 
and  suspended  material;  If  more  than  8.7i;  per  cent,  the 
shorter  dredging  period  and  greater  number  of  loads  were 
better. 


!t  appears  then  that  in  this  case.  8.76  per  cent  is  the 
criticai  percentage  of  suspended  solids  at  which  economy 
definitely  demands  a  change  from  a  policy  of  full  loading 
of  bins  to  one  of  many  loads  per  day,  the  more  the  better, 
li.iited  only  by  the  time  required  to  fill  bins  with  muddy 
water.  Satisfactory  sampling  of  the  water  held  in  bins 
has  not  been  made,  since  the  dredge  left  the  work  before 
this  was  done.  It  is  believed,  however,  that  in  a  great 
many  cases  where  the  material  consists  of  fine  silt,  the  solids 
held  in  suspension  will  considerably  exceed  this  critical  per- 
centage, and  that  in  such  cases  the  dredge  would  better  be- 
come a  "water  wagon"  and  take  as  many  loads  as  possible 
of  water  to  the  dumping  grounds,  in  spite  of  the  humorous 
criticisms  of  those  who  assert  that  we  spend  the  govern- 
ment's money  dredging  water,  and  reporting  it  as  solids. 

Figure  ]  shows  graphically,  for  varying  number  of  loads 
per  day.  the  total  yardage  which  would  be  obtained  under 
conditions  as  outlined  for  Cleveland  dredging,  with  varying 
percentages  of  suspended  solids.  The  importance  of  taking 
this  suspended  matter  into  account,  when  considering  the 
total  quantity  of  material  carried,  is  strikingly  illustrated 
b;-'  this  diagram. 

A  more  general  solution  of  the  problem  is  now  to  be  con- 
i-idered.  If  V  =  Volume  of  bins  in  cubic  yards.  S  =  Cubic 
yards  of  settled  material  per  minute  of  dredging  time,  R  = 
ratio  of  suspended  solids  to  volume  of  muddy  water.  Re  = 
critical  ratio  at  which  total  yardage  is  constant,  and  T  = 
Time  in  minutes  consumed  by  one  trip  to  the  dumping 
grounds,  then 

ST 

Rc  = 

V  +  ST 

he  quantity  ST  is  the  cubic  yards  of  settled  material  which 
Alight  have  been  obtained  in  the  bins  by  dredging  for  T  min- 
utes, or.  expressed  otherwise,  the  amount  of  settled  mate- 
rial lost  by  taking  time  off  for  one  trip  to  the  dumping 
grounds.  The  denominator.  V  plus  ST.  is  the  increase  in 
\olume  of  water  carried,  caused  by  increasing  the  number 
of  loads  by  one.  It  is  evident  that  Re  (V  plus  ST)  must 
equal  ST,  in  order  that  the  increase  in  suspended  material 
may  equal  the  loss  in  settled  material  and  the  total  remain 
coi. Slant.  The  product  of  S  and  T.  together  with  the  capacity 
of  the  bins,  V,  determine  this  critical  ratio  Re.  The  time  re- 
quired for  one  trip  to  the  dump  grounds  and  the  rate  of  set- 
tlement in  the  bins  per  minute  of  dredging  time  are  each  of 
equal   imponarce.     If  one   is  doubled   and   the  other  halved. 
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Fig.   2 — Values    of    Critical    Ratio    for   Varying    Values    of    Products 
"ST"   and   "V." 

the  result  is  the  same.  Figure  2  shows  graphically  the  critical 
valui.  Re,  expressed  in  percentages,  for  varying  values  of  the 
product  ST  ard  the  quantity  V. 

The  foregoing  is  all  predicated  upon  a  constant  rate  of 
settlement  in  the  bins,  per  minute  of  dredging  time,  and  no 
ciedit  or  r.mount  taken  for  agitated  material  not  carried  to 
the  dumping  grounds.  The  general  principle  holds  true  even 
though  these  conditions  do  not  obtain.  If  the  quantity  S 
is  a  variable  for  different  stages  of  loading,  and  decreases 
as  loijd.ng  iirogre.'ises.  T  a  known  constant  and  R  determined 
for  the  class  of  r.iaterial  being  dreuged,  the  loading  might 
economically  be  stopped  at  that  stage  where  the  produci 
ST   would   give  u  value   for  the  critical   ratio   Re   as  Io>v   or 
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lower  than  R.  If  the  material  agitated  but  not  retained  in 
the  bins  is  of  value,  due  to  currents  which  may  carfy  part  of 
it  away,  the  increased  volume  of  suspended  solids  must  bal- 
ance not  only  the  loss  in  settled  material  but  also  the  loss 
in  affitated  material,  in  order  to  justify  reduction  of  total 
dredging  time  by  more  frequent  trips  to  the  dumping  grounds. 
H  A  represents  the  estimated  valuable  portion  of  the  agitated 
iraterial   not   retained,   expressed   in  yards   per  minute,  then 

T(S  +  A) 

Rc= 

V  +  ST 
The  numerator  is  the  amount  of  both  settled  and  agitated 
material  "lost"  by  one  trip  to  the  dumping  grounds.  The 
decominaiur.  as  in  the  first  case.  Is  the  Increased  volume 
of  water  carried  by  increasing  number  of  loads  per  day  by 
one.  It  Is  very  probable  that  any  reasonable  value  assigned 
to  A.  would  so  increase  Re  as  to  be  above  any  probable  value 
of  R,  and  would  show  that  in  this  case  economy  lies  In  large 
loads  and  reducing  the  time  lost  by  trips  to  the  dumping 
grounds  to  a  minimum. 

It  is  assumed  that  capacity  loads  of  settled  material  and 
water  are  taken  out  on  every  trip.  Since  the  bin  gates  are 
not  water  tight,  this  involves  the  deposit  of  sufficient  set- 
tled material  to  seal  the  gates.     The  quantity  V  is  the  total 

lume  of  mud  and  water  actually  carried  away. 

.N'o  account  is  taken  in  the  foregoing  discussion  of  other 
lactors  which  might  enter  Into  the  problem,  such  as  rela- 
tive consumption  of  coal  while  dredging  as  compared  with 
that  while  running  to  and  from  the  dump  grounds,  difficulty 
in  disposing  of  the  entire  load  of  muddy  water,  changes  In 
amount  of  time  lost  from  causes  other  than  going  to  dump 
grounds,  difficulty  in  closing  bin  gates  frequently,  etc.  It  is 
believed,  however,  that  a  theoretical  analysis  of  a  given  case 
will  Indicate  at  least  in  which  direction  the  greater  efldciency 
may  be  obtained 

Machine  for  Hole  Digging  and  Pole 
Setting 

Mr.  P.  O.  Reyneau.  .\ssistant  F:iectrical  Engineer  of  the 
Detroit  Kdison  Co..  writing  in  the  Electrical  World,  describes 
a  machine  in  use  by  his  company  with  which  928  poles  were 
set  at  a  total  cost  of  $4.72  per  pole.  To  quote  Mr.  Reyneau: 
The  poles  set  were  mostly  -lO-ft.  poles,  with  some  "forty-fives" 
and  a  few  "fifties."  The  costs  include  digging  the  hole,  set- 
ting the  pole,  straightening  and  tamping  and  moving  the 
machine  between  pole  lo<'ations,  176  ft.,  as  well  as  20  per 
cent  depreciation.  The  costs  cover  only  working  days,  no 
charges  being  made  on  days  when  repairs  were  necpssary 
or  for  moving  frcm  one  place  to  another.  The  cost  of  $4.72 
per  pole  compares  favorably  with  the  average  cost  of  $6.25 
for  digging  and  setting  by  hand. 

The  gang  doing  the  work  consisted  of  one  foreman,  one 
digger  driver,  one  digger  operator,  three  or  four  ground  men, 
one  truck  and  truck  driver.  The  machine  set  the  928  poles 
on  five  different  jobs  from  March  to  June  under  veir  bad 
road  conditions,  mostly  on  unimproved  clay  roads,  as  well 
as  on  several  miles  of  private  right-of-way  on  farm  lands, 
necessitating  the  crossing  of  ditches.  Several  of  the  holes 
were  dug  in  more  than  2  ft.  of  water,  and  quicksand  was  en- 
ceuntered  in  several  places.  It  is  interesting  to  note  that 
the  machine  operates  very  satisfactorily  in  quicksand  as  it 
gets  the  pole  in  place  before  the  sand  has  a  chance  to  drift 
into  the  hole. 

This  machine  Is  made  by  the  International  Earth  Boring 
Machine  Co.  and  is  equipped  with  a  Monarch  tractor.  Two 
sizes  of  drills  were  used,  one  24-in.  and  one  30-in..  accord- 
ing to  the  size  of  pole  to  be  set.  The  crossarms.  braces  and 
insulators,  including  large  pin-typo  insulators,  can  be  placed 
on  the  pole  before  it  is  picked  up  by  the  machine. 


Railway  Location  by  Air  Plane. — According  to  a  recent 
'■news  letter  '  of  the  Air  Service.  United  States  Army,  locat- 
ing a  railroad  by  aeroplane  has  been  carried  out  by  the 
Third  .\ero  Squadron.  Camp  Stotsenburg.  Pi'.ilippine  Islands, 
and  one  long  flight  has  enabled  a  railroad  engineer  to  de- 
termine which  one  of  three  general  routes  will  be  used  for 
the  new  rocd.  It  is  stated  that  many  months  and  thousands 
of  dollars  have  been  saved  in  the  work.  Instead  of  three  par- 
ties of  locating  engineers  being  sent  out  to  make  the  survey, 
only  one  will  now  be  necessary. 


The  B.  &  O.  System  of  Standardiz- 
ing Maintenance  of  Way  Work 

l.aSjur  Is  the  lar«i->l  ^lnHU>  it.iu  of  railway  maintenance  of 
way  and  structure  expense,  .Noniimilly  It  is  more  than  all 
the  other  Items  combined.  It  i.-<,  therefore,  well  worth  while 
to  give  this  Item  close  scrutiny  and  careful  study,  the  scrutiny 
to  detect  wastes,  misdirected  effort  and  faulty  methods,  the 
study  to  develop  some  system  of  standard  methods  of  do- 
ing work,  and  of  planning  and  dispatching  to  properly  di- 
rect the  application  of  those  methods.  Such  a  system  has 
been  developed  on  the  Baltimore  &  Ohio  R.  R.  It  was  in 
operation  over  a  period  of  7  years,  but  has  been  disconilMued 
for  the  time  being,  owing  to  certain  conditions  over  which 
the  railroad  had  no  control,  which  developed  about  the  mid- 
dle of  1918.  From  a  modest  beginning  on  the  Philadelphia 
Division  in  the  spring  of  1911.  on  Jan.  1,  1918,  the  system 
was  In  effect  over  the  entire  main  line,  covering  about  2,000 
miles  of  road.  An  Interesting  account  of  the  system  was 
given  by  .Mr.  Earl  Stimson.  Chief  Engineer  of  Maintenance, 
in  an  address  presented  Sept.  23  b«>fore  the  St.  Ixjuis  Railway 
Club.     An  abstract  of  the  address  follows. 

In  the  beginning  the  principle  of  scientific  management. 
as  outlined  by  various  authors  and  experts  on  shop  practice, 
were  used  in  the  formation  of  a  system  which  would  be 
applicable  to  maintenance  of  way  track  work.  It  was  seen 
that  several  main  features  must  be  developed  to  secure  the 
expected   benefits; 

1    .\  method  of  equitably  distributing  the  available  force. 

2.  Standard  methods  and  time  for  each  Item  of  maintenance 
work. 

0.  Instructions  to  foremen  to  enable  them  to  submit  accu- 
rate reports  of  performance. 

4.  Closer  supervision  by  means  of  planning  and  dispatching 
the  work  In  advance. 

5.  Simple  forms  for  the  notation  of  records  and  perform- 
Hnce  and  for  comparison  of  results. 

6.  A  reward  in  the  form  of  a  bonus  or  premium  as  an  in- 
centive to  the  worker  to  Increase  his  output. 

How  Equitable  Division  of  Track  Gangs  Was  Made.— One 
of  the  many  features  contributing  to  uniform  maintenance 
conditions  is  an  equitable  distribution  of  the  available  force 
to  the  various  sections.  This  Is  arrived  at  by  accurately  com- 
puting the  equivalent  mileage  of  each  section,  and  from  a 
monthly  inspection  of  the  section  to  determine  the  condi- 
tion per  cent  of  the  principal  items  of  maintenance  work. 
From  this  percentage  and  the  equivalent  mileage  the  equated 
mileage  is  computed  for  each  section,  and  this  is  used  as  the 
basis  to  determine  the  number  of  men  required.  For  this 
purpose  two  forms  are  used. 

1.  Record  of  Track  and  Roadbed  Features. 

2.  Track  Condition  Sheet. 

The  track  and  roadbed  feature  sheet  shows  the  track 
mileage,  main  and  side,  the  number  of  switches,  railroad 
crossings,  highway  crossings,  track  pans,  ditches,  tunnels  and 
other  such  features.  In  connection  therewith  the  relative 
value  assigned  to  these  various  features  are  shown.  These 
relative  values  have  been  determined  from  records  of  ex- 
penditures on  these  features  for  a  period  of  years.  These 
relative  values  for  one  division  thus  determined  are  given 
as  follows: 

One  mile  of  first  main  track  equivalent  to — 
1.15  miles  of  .«econd  main  track. 
1.33  miles  of  third  or  fourth   main  track. 
2.00  milc.T  of  liranch  line  track. 
2.00  miles  of  passing  and   thoroughfare   track. 
3.33  mlle.-i  of  yard    tracks. 

12  main    side    switches. 

20  side  track  swld  hes. 

10  railroad  crossings. 

12  city  street  crossings. 

2.">  to  50  county  road  cros.«ings. 

M  mile  track  pans. 
4  miles    ditches 

Apply  the  relative  values  to  the  various  features  on  the 
section  and  the  equivalent  mileage  of  the  section  is  obtained. 

The  track  condition  sheet  is  prepared  monthly  and  is 
based  on  a  careful  inspection  of  the  road,  the  condition  per 
cent  being  the  estimate  of  the  existing  condition  as  com- 
pared with  the  Standard  of  Maintenance  set  for  that  par- 
ticular section. 

In  order  to  .irrive  at  a  more  accurate  result  than  would  bo 
obtained  by  an  estimate  of  the  general  condition  of  the  en- 
tire section,  six  classifications  of  the  general  maintenance 
work  have  been  made,  and  each  given  a  relative  value  based 
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txpenditures  of  the  work  coining  under  each  of  these 
classiticaiions  taken  from  the  recorj  of  previous  years  and 
so  moditied  as  to  meet  the  renewal  prosrain  and  other  sea- 
sonal work.    A  set  of  relative  values  so  determined  are: 

Roadbed    5 

Ties    U 

Ballast 15 

Rail  and  other  track  material 12 

Line,  surface  aiul  Kat;e 50 

RiKht  of  way.  Kroundt!,  etc ■• 


100 

Both  these  relative  values  and  those  given  for  the  track 
features  are  for  the  Philadelphia  Division,  which  is  taken 
as  an  example.  These  values  will  vary  somewhat  for  the  dif- 
ferent divisions. 

An  estimate  is  made  of  the  condition  per  cent  of  each  of 
these  items  on  each  section,  and  this  multiplied  by  the  rela- 
tive value  for  the  item  gives  the  cakuliited  per  cent  for  that 
Item;  and  the  total  calculated  per  cent  of  all  items  gives  the 
condition  per  cent  of  the  section.  Thi>  equivalent  mileage 
divided  Into  the  condition  per  cent  gives  the  equated  mileage 
for  the  section.  The  ratio  of  the  equated  mileage  of  the 
section  to  the  total  equated  mileage  of  the  division  deter- 
mines the  number  of  men  to  be  allotted  to  that  section  out 
of  the  total  number  of  men  allotted  the  division. 

Establishment  of  Standard  Schedules.-  Standard  Sched- 
ules, or  units  of  performance,  are  established  with  great  care, 
as  it  Is  essential  that  they  be  correct  and  that  the  organiza- 
tion of  the  gang  and  method  of  doing  the  work  is  the  best 
that  can  be  worked  out. 

The  standard  performance,  or  100  per  cent  efficiency,  is 
the  output  of  a  flrst-class  gang  working  at  a  speed  which 
can  be  continuously  maintained  without  physical  harm  to  the 
men,  following  an  approved  method  of  doing  the  work  and 
consisting  of  the  most  effective  number  of  men  for  the  kind 
of  work  to  be  done. 

To  arrive  at  the  100  per  cent  standard,  first-class  gangs 
are  selected  and  detail  time  studies  made  of  the  performance, 
the  time  studies  being  divided  into  as  many  moves  and  as 
much  detail  as  possible  In  order  that  the  various  studies  may 
be  compared  In  detail  and  a  standard  method  worked  out 
which  will  eliminate  all  unnnecessary  moves.  If  it  appears 
that  an  Improvement  can  be  made,  the  organization  of  the 
gang  and  the  method  of  doing  the  work  is  altered  and  new 
studies  made.  When  the  most  satisfactory  organization  and 
method  has  been  found,  a  final  detail  study  is  made  of  the 
performance  of  the  gang  and  this  is  established  as  100  per 
cent  efficiency  and  issued  as  a  standard  schedule.  , 

In  this  way  schedules  have  been  established  for  all  of  the 
more  important  items  of  maintenance  w^ork. 

It  was  first  thought  that,  owing  to  the  wide  variation  in 
conditions,  there  would  be  a  number  of  items  of  work  for 
which  It  would  be  impossible  to  work  out  standard  schedules, 
but  the  study  of  performances  have  developed  a  remarkable 
uniformity  in  the  output  of  gangs  working  under  apparently 
widely  varying  conditions,  and  there  are  relatively  few  items 
of  maintenance  work  which  cannot  he  standardized.  In  cases 
where  one  standard  schedule  cannot  be  made  to  apply,  as,  for 
example.  In  ditching,  a  schedule  is  made  for  the  individual 
Job  and  Is  based  either  on  previous  records,  performances 
under  similar  conditions,  or  observations  after  the  work  is 
started.  For  Individual  pieces  of  work  of  this  kind  the  super- 
visor, after  careful  consideration  and  planning  of  a  method  to 
be  followed,  establishes  a  schedule  or  standard  of  output  for 
100  per  cent  efliclency,  and  the  foremen's  reports  are  graded 
on  this  basis. 

doing  to  and  from  work  and  clearing  the  track  for  passing 
trains  represents  considerable  lost  time  which  Is  beyond  the 
control  of  the  foreman  and  men.  This  lost  time  is  classed 
as  detention,  and  studies  made  to  determine  the  amount  of 
detention  show  that  road  sections  average  about  10  per  cent. 
Therefore,  In  grading  the  foreman's  reports  for  comparison 
with  the  standard  schedule,  a  credit  of  10  per  cent  is  allowed 
for  detention.  On  terminal  and  yard  sections  the  detention 
Is  usually  much  more:  In  some  cases  2S  per  cent.  Sections  of 
thl.-j  character  are  treated  individually  and  a  study  of  the 
detention  on  each  section  made. 

Example  of  Standard  Method  and  Schedule. — As  an  example 
of  a  standard  method  and  schedule,  that  of  renewing  ties — 
track  not  raised  Is  given. 

Method  of  Renewal — Track  Not  Raised.  -Men  work  In  pairs, 
each  Blurting  at  the  end  of  a  rilh  and  digging  ballast  out 
of  the  cribs  adjacent  to  the  ties  to  be  renewed.  The  spikes 
are  then  drawn  and  the  old  tie  is  v^orked  into  the  open  crib 
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and  pulled  out  of  the  track.  A  new  bed  is  prepared  and  th» 
new  tie  is  slipped  into  place  with  tie  tongs.  One  man  then 
holds  this  tie  close  up  to  rail  by  means  of  a  bar.  and  the 
other  spikes;  then  they  thoroughly  tamp  both  sides  to  the 
end  of  the  outside  of  the  rail  and  IS  in.  inside.  The  ballast 
is  cleaned  and   returned  to  tTie  cribs,  dressing  the  shoulder. 

Not  less  than  two  weeks  after  renewal  the  ties  should  he 
thoroughl.v  retamped. 

In  pulling  the  new  tie  into  place,  the  practice  of  striking 
picks   into  the  face  of  the  tie  and  so  working  it   into  place 
must  not  be  allowed.     The  tongs  are  provided  for  this  pur- 
pose. 
TIi:s— TIME    DISTRIBUTION    OK    RENEWALS— TRACK    NOT 


TIME    DISTRIBUTION    OK    RENEWALS- 
R.MSKD. 


;-rlb>>in.''  out    

r>iMwinv:  spikes    

iUMiioviiifj   old   tie   

I'i>parinis'  rt  w  bed    

rarryinj,-   tie    100   ft 

1  'Iru-in^^  nev    tie    

Spikins   to  gage   

TampinK    

I'l.aninK     ballast     and     redressing 

cribs  and  shoulder  (very  dirtyK 
C.irrylnK  old    tie   50   ft.    and    piling 

for  burning    

Kosvnn.in    


Total  minutes  for  one  tie. 
Rate,  ties  per  10  hours 


Stone 

Gravel 

Cinder 

ballast. 

ballast. 

ballast. 

Minutes. 

Minutes. 

Minutes. 

IS 

10 

10 

3 

3 

3 

2 

2 

2 

3 

3 

3 

2 

2 

2 

o 

o 

*} 

4 

4 

4 

13 

S 

8 

20 

3 

3 

2 

o 

n 

6 

4 

4 

75 

43 

43 

8 

14 

14 

If  any  of  the  above  Items  are  not  performed,  subtract  cor- 
responding time,  with  an  allowance  tor  supervision,  from 
totals  and  figure  rate  per  10  hours. 

The  detail  time  distribution  is  essential  for  correctly  grad- 
ing the  foreman's  daily  reports.  If  all  of  the  details  of  work 
shown  are  performed,  then  the  unit  performance  for  100  per 
cent  efficiency  for  the  renewals  in  stone  ballast  is  8  ties  per 
10  hours.  If,  however,  some  of  the  items  are  omitted,  as  is 
the  case  when  a  gang  cleaning  ballast  immediately  follows 
the  tie  renewal  gang,  then  the  work  of  cleaning  ballast,  fill 
Ing  the  cribs  and  dressing  the  shoulder  is  performed  by  the 
following  gang,  in  which  case  the  tie  schedule  is  corrected 
by  omitting  this  item,  which  makes  the  unit  rate  11  ties  per 
10  hours  instead  of  8  ties  per  10  hours. 

It  will  be  noted  that  the  new  tie  may  be  carried  100  ft.  and 
the  old  tie  50  ft.  It  ties  are  moved  more  than  this  distance, 
they  must  bo  trucked,  in  which  case  the  foreman  makes  a 
separate  distribution  of  the  time  so  consumed,  charging  it  to 
"trucking,"  which  is  covered   by  another  schedule. 

Instructions  to  Foremen.  To  form  an  accurate  comparison 
of  the  performance  of  the  various  gangs,  uniformity  in  the 
reports  submitted  by  the  foremen  is  necessary.  Owing  to 
the  difficulty  some  foremen  linve  in  making  reports,  it  is  de- 
sirable to  have  all  forms  used  by  them  as  simple  as  possible. 
It  has  been  foimd  that  the  form  of  daily  time  report  which  the 
foreman  makes  to  the  division  accountant,  was  well-suited 
for  the  report  required  in  this  connection,  so  no  alteration 
in  forms  was  necessary  and  no  additional  reports  were  re- 
quired of  the  foreman. 

It  is.  however,  necessary  that  the  distribution  shown  on 
the  daily  time  report  be  made  with  care,  so  that  each  item 
of  work  can  be  correctly  graded.  To  secure  this  result  detail 
instructions  governing  the  distribution  and  reporting  of  the 
(ime  charges  are  issued. 

Here  is  an  example  of  these  instructions,  the  one  govern- 
ing the  reporting  of  the  time  charges  to  renewing  cross  ties: 
Kind  of  work— Renewing  Cross  Ties  (Acc't  220-b). 
Manner  of  Reporting — State  nuinber  of  ties:   main  or  side 
track:   with  or  without  tie  plates:   kind  of  ballast.     If  truck 
ing  show  number  of  ties  and  distance  trucked. 

Items  to  Be  Included  in  Time  Charged. — Carrying  new  tie 
less  than  100  ft.,  cribbing  out,  removing  plates,  removing  old 
tie,  placing  new  tie,  replacing  plates,  tamping,  cleaning  bal- 
last and  refilling  cribs,  dressing  ballast,  carrying  and  i)iliiig 
old  tie  for  burning.  If  less  than  50  ft.  If  new  tie  is  moved 
more  than  100  ft.,  or  old  tie  is  moved  more  than  T>0  ft.,  sepa- 
rate time  consiiiiied  loading,  unloading  and  trucking. 

Planning  and  Dispatching  System. — To  outline  the  order  bf 
the  work  and  to  assign  It  to  the  gangs  to  follow  in  sequence, 
so  as  to  reduce  the  loss  of  time  consumed  by  unnecessary 
movement  of  the  gangs  from  place  to  place,  a  system  of 
planning  and  dispatching  is  used. 

Early  In  the  year  the  program  of  work  for  the  season  is 
decided  upon  and  charted,  the  proposed  work  being  shown 
in  yellow.  Thereafter,  as  the  work  progresses,  monthly  sheets 
are  prepared;  the  completed  work  is  shown  in  green  and  the- 
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moDthly  program  In  red.    A  few  days  before  the  close  of  the  the  chapter  headed    'Soclul   und   liuluslrliU  Justice."  I  noted 

month  the  division  engineer  calls  a  meotlnB  of  the'  supervi-  this    line:      "There    should     be    an   increased    wage    for   the 

sors   for  the  purpose  of   planning   the   work   for   the   month.  worker    of    increased  productivenes.s."     This  is  just  what  is 

The  work  to  be  done,  the  location  and  the  relative  order  in  provided  for  by  the  bonus  payment      The  Increased  wage  is 

which  it  Is  to  be  undertaken  is  decided  upon  and  shown  in  paid   by  means  of  the  bonus,  in  proportion  to  the  worker's 

red  on  the  chart.     The  quantity  of  work  to  be  accomplished  •'increased    productiveness"   above    the  estAbltshed   standard. 
Is  computed  from   the  standard  schedules   and  the  force  al-  From  a  number  of  bonus  systems  or  methods  of  determln- 

lotted  for  the  month.     The  direction  in  which  the  work  Is  tii  ing  mij  applying  bonus  payments,  we  selected  what  is  known 

progress,  the  date  on  which  it  is  to  bo  commenced  and  the  ns    ti„»   "Kmerson   Honus   System."     This  system    guarantees 

calculated  date   of  completion  are  shown   on   the   chart.  the  dally  or  hourly   rate,   payiuj.;   a   bonus   varying   with   the 

The  chart  is  prepared  In  duplicate,  one  copy  to  be  retained  elbciency    attained.      The    bonus    payments    start    at    07    per 

by  the   division   engineer  and   the  other   for  the   use  of   the  j.^m   clllciency.  Instead  of  100  per  rent,  the  standard,   so  as 

supervisor.     Upon  his  return  to  headnuarters,  the  supervisor  n,  stimulate  effort  to  reach  the  standard,  while  a  large  bonus 

transmits   the   program    to   the   foreman    by    means   of   work  )g  p^jj  for  attainments  above  the  standard.    The  bonus  starts 

orders,  giving  him  the  program  for  the  entire  month,  or  any  with  small  i)ayment8  at  67  per  cent.  Increasing  In  a  curved 

part  of  it.  as  he  may  see  fit.     Kor  this  purpose  a  work  order,  nuo  to  a   bonus  of  20  per  cent  of  the  wages  for  the  actual 

or  dispatch   book,   is   provided.     The   book   is   bound   in   stiff-  time  worked  at   100   per  cent,  the  standard.     Above   100  per 

back,  notebook  form,  and  contains  liio  i)erforated  leaves.  cent,  the  bonus  consists  not  only  of  the  20  per  cent  of  the 

The  work  order  Is  made  out  in  duplicate,  the  carbon  copy  wages   for  the    actual    time    worked,  but   in  addition  wages 

ing  filed  on  the  dispatch  board,  serving  as  a  ready  refer-  for  all  time  saved.     On  this  basis  the  bonus  paid  for  work 

i-e  showing  the  work  being  done  by  each  gang  and  where  above  the  standard  or  lOo  per  cent,  increases  1  per  cent  for 

'>rking.     The  work  order  states  the  kind,  location,  amount  wery  1  per  cent  increase  In  efllciency;   and  for  110  per  cent 

work    to   be   done   and    the   time  to   be  consumed.    I'pon  etiiciency  Is  30  per  cent;   for  120  per  cent  efllciency  it  Is  -10 

tiiplction  of  the  work  the  foreman  dates  and  signs  the  order  per  cent;  for  130  per  cent  efllciency  It  Is  50  per  cent  of  the 

,iiid    returns    the   same   to   the  supervisor.     The   foreman   Is  money  earned. 

given  a  work  order  for  all  work  to  be  done.    This,  however,  Owing  to  the  nature  of  maintenance  of  way  track  work  it  Is 

does  not   relieve  him   from  the  responsibility  of  making  un-  necessary   to   consider  the   gang   as   a   unit   rather   than   the 

foreseen  and  emergency  repairs.  individual.      Therefore    the    foreman    and    each    man    In    the 

Forms    and    Reports. — For    the    purpose    of    recording    the  (;ang  receives  the  bonus  based  on  the  efllciency  of  the  entire 

performance  of  the  gangs  two  forms  are  used— one  a  dally  gang. 

record  of  track  work  performance,  the  other  a  monthly  record  The    supervisor's    honus    Is    determined  by    a  formula    of 

of  track  work  efllciency.  which  both  the  elllciency  per  cent  of  his  subdivision  and  the 

The  result  of  each  day's  work,  as  sent  in  by  each  foreman  per  cent  of  work  scheduled  are  factors.     His  interest  is  thus 

on  the  daily  time  report.  Is  posted  on  the  daily  record  sheet.  enlisted  and   the  additional  work  imposed  upon  him  Is  paid 

and  the  efficiency  per  cent  of  the  day  is  computed.     For  ex-  for  in  proportion  to  its  amount. 

ample:  A  gang  consisting  of  a  foreman  and  nine  men,  work-  Benefits  Resulting  from  the  System.— It  might  here  be 
Ing  10  hours  per  day.  hold  a  work  order  to  renew  ties  with-  stated  that  the  supervisors  were  not  required  to  handle  the 
out  raising  track.  The  schedule  under  which  the  work  will  ,i£,ajis  of  the  operation  of  this  .system,  which  It  was  mnni- 
be  done  is  that  given  as  an  example  of  a  standard  schedule—  jg^j,^,  impossible  for  them  to  do  In  addition  to  their  regular 
or  S  ties  per  10  hours.  The  foreman's  daily  report  shows  duties.  Each  supervisor  was  given  an  assistant,  who  devoted 
that  his  gang  renewed  64  ties  In  100  hours  The  standard  ^,j,  pnUrp  n^p  to  the  studv  of  standard  schedules  and  meth- 
timr  required  to  renew  64  ties  in  stone  ballast  track  not  ^^g  j^  ,,,g  recording  and  studv  of  performances,  to  the  in- 
raised.  Is  SO  hours,  whereas  the  actual  time  consumed  was  struct  ion  of  the  foremen  in  regard  to  standard  practice,  to 
100  he  urs.  However.  10  per  cent  of  this  was  consumed  by  checking  in  the  field  the  reports  of  work  done  to  guard 
clearing  passing  trains  and  other  delays  chargeable  to  "De-  ^^^^^at  error  and  to  acting  as  bonus  Inspector.  The  assis- 
tention  ••  leaving  90  hours  actually  devoted  to  effective  work.  ,^^^  supervisors  were  selected  mostlv  from  the  transltmen  on 
On  the  dally  record  sheet,  under  the  headmg  of  renewmg  ,^^  engineering  corps,  and  were  voung  men  of  technical  edu- 
cros.s  ties.  80  Is  recorded  as  "Standard  Time"  and  90  as  ^.^^^on  ,„  gome  instances,  however,  foremen  and  timekeep- 
"Actual  Time."  Indicating  an  efficiency  of  S9  per  cent.  All  ^^^  ^.^^^  selected  for  the  position. 
ether  work  is  recorded  in  the  same  way.  p^.  ^^  means  the  least   of  {he  benefits  derived  from   this 

At  the  close  of  the  month  the  "Monthly  Record  of  Track  ^^.j^tp^,    ,,   that    of   the   development   of   the   voung   engineer 

Work  Efficiency"  is  compiled  from   the  totals  of  the  "Daily  j"^,^  ^„   inexperienced   transitman  or  draftsman,  out   of  the 

Record."     The  monthly  record  shows  the  percentage  of  effl-  ^^^^necrS  office,  into  a  well  qualified  candidate  for  the  posl- 

ciency  made  by  every  gang  on  each  class  of  work,  the  aver-  j.^^^  ^^  supervisor  or  assistant  division  engineer  from  which 
age  of  every  gang  on  all   work  and  the  average  for  the  su-  ,t,o„  ^e  may  later  quallfv   for  that   of  division  engineer, 

pervlsor's  subdivision — in  other  words,  a  detailed  and  an  ac-  ,     .      ,     ,"  .    ,  .     .^  ..     i 

curate   record  of  the   actual   performance   of  every   gang  as  The  question,  no  doubt,  is  in  your  minds  as  to  the  practical 

compared   with   the  standard   performance.     The   "Standard"  application  of  this  system  and  as  to  the  results  obtained.     In 

divided  bv  the  "Actual'  gives  the  efficiency  per  cent.  ""s^'er  I  give  the  record   of  a  main   line  division  some  2S0 

The   Bonus   Feature   of  System.-The  system   is  now  built  miles    long,   where    uniform    maintenance    condl  ions    prevail 

up  to  the  point  where  it  seems  complete.     It  provides  for  the  and  where  the  track  force  is  largely  nat  ve  and  the  turn-over 

proper   distribution   of   the   force,   standard   of  methods    and  ^n^a"-     '  k'^p  this  record  for  the  month  of  October  for  the 

standards    of    performance    and    methods    of    comparing   the  V'-ars    1914,    1915.   1916    and    1917.     The   system   was    put   In 

actual  with  the  standard   performance,  and   thus  determines  operation   on   the  division   in    the   summer  of   1914   and   was 

whether  or  not  a  good  day's  work  has  been  done.  ^e"  "n^er  way  by  October.      ^^^^         ^^^^         ^^^^  ^^^_ 

So  far.  so   good.      Much  is   accomplished   by   means   of  the  Per  cont.  Percent.  Percent.  Per  oont. 

standard  gang  organization  and   metho<ls  of  doing  the  work  .Suhdivi.sion  No.  l 74  78  80  R4 

much  lost  motion  is  caught  up.  duplication  of  work  is  avoided.  s^hljlvl^lon  n^;  3 :  i .' ! ! ! : ! ! ! ! ! ! ! ! !    74  82  88  91 

and  better  control  is  had  In  the  direction  and  supervision  of  suhdivlslnn  No!  V.'.'.'.'.'.'.'.'..'.'.'.'.'.'.    72  71  fll  mi 

the  work.     An  appreciable  increase  In  the  output  of  the  gangs  ToUil  Division  7S  78  85  94 

"ill  be  note<l.  which  Is  due  more  to  better  management  than  It  will  be  noted  that  during  the  first  year  the  percentages 

'  any  increase  of  individual  effort.  were   quite   low.   close  to  the   fi7   per  cent   minimum   of   the 

To  get  further  results  an  appeal  must  now  be  made  to  the  bonus   table.     There   was   an   Improvement   each   year,   until 

Individual   for  an   increase   In   effort.     This   appeal   was   first  the   fourth  year  shows  a   minimum   increase  of  17   per  cent 

made  in  the  form  of  a  published  rating  of  the  foremen  and  and  a  maximum  of  ."^O  per  cent  for  supervisors'  subdivisions 

gangs   according  to   the   per  cent  efficiency  attained,   which.  and  an  Increase  of  21  per  cent  for  the  division, 
tor  a  time,  incited  a  spirit  of  competition,  the  natural  desire  Individual  gangs  show  quite  remarkable  performances,  par- 

to  excel   of   which   no   man   is   entirely   without.     But   effort  tirularly  during  the  renewal  season.     In  June.  1917,  one  gang 

based    on   this    alone   is   not   long   sustained.     It   was   found  on  subdivision  No.  4  of  this  division  attained  an  efficiency  per 

necessary   that   the    appeal    be   backed    with    some    material  cent  of  125.  earning  for  the  foreman  and  each  man  on   the 

reward.  gang  a  bonus  of  45  per  cent  of  his  earnings  for  the  month. 

This  reward  was  offered  In  the  form  of  a  bonus  or  premium.  A  number  of  other  gangs  exceeded  the  100  per  cent  stand- 

\\'hen  reading  the  autobiography  of  Theodore  Roosevelt.  In  ard.    The  average  for  the  division  that  month  was  94  per  cent. 
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A  study  of  the  records  of  percentages  made  show  consid- 
erable spread  between  the  high  and  low  gangs.  This  is  more 
noticeable  when  comparing  the  gangs  on  a  division  as  a 
whole,  than  when  comparing  those  of  one  supervisor's 
subdivision.  This  indicates  that  the  supervisor  is  all  impor- 
tant to  the  successful  operation  of  this  system.  That  t"his 
system  was  continued  for  seven  years  on  the  Baltimore  & 
Ohio  R.  R.  and  that  It  was  adapted  and  put  in  operation  on  an- 
other large  eastern  railrond  fs  evldetu-e  in  itself  of  its  prac- 
ticability of  appUcati  •   Its  productivity  of  results. 


Labor  Economy  in  Rail  Bonding 

The  I  ehigh  Valley  R.  R.  has  developed  an  efficient  method 
of  rail  bonding  requiring  less  men  and  increasing  the  out- 
put. The  following  description  and  illustration  are  taken 
from  the  Railway   Maintenance  Engineer. 

Two  arrangements  have  been  developed,  one  on  the  Wyom- 
ing Division  and  the  other  on  the  Seneca  Division,  which  are 
similar  in  their  general  plan  but  which  differ  in  their 
methods  of  operation.  In  general  they  consist  of  an  air 
tamping  machine  to  which  four  pneumatic  drilling  or  bond- 
ing mn'-hines  are  attached   by  lengths  of  pipe  and  air  hose. 


for  diiiling.  2  for  bonding,  1  to  look  after  •bootleg"  wires  and 
1  to  operate  the  two  motor  cars  and  the  compressor.  This 
is  against  a  total  of  13  men  required  under  the  old  method. 
A  total  of  730  moles  of  *i-in.  diameter  were  drilled  by  the 
smaller  unit  in  3  hours  36  minutes,  and  a  total  of  1.G72  by 
the  larger  unit  in  a  working  time  of  7  hours  30  minutes.  In 
both  cases  the  results  were  not  indicative  of  the  amount  of 
work  which  could  be  done  with  these  outfits  in  a  giver,  time, 
as   both  were  delayed   considerably   by   the   rail  layers. 

At  one  point,  354  lengths  of  136-lb.  rail  were  unloaded, 
laid  and  the  old  100-lh.  rail  picked  up  in  a  total  elapsed 
time  of  G  hours,  the  bonding  being  completed  16  minutes 
after  the  track  was  connected.  The  drill  replacement  record 
in  this  case  was  exceptional,  for  only  six  drills  were  replaced 
in  drillins  730  holes  at  the  rate  of  203  holes  per  hour. 


Working  Test  of  Electric  Shovel 

The  Elpctrioal  World  ijuoti's  the  following  figures  on  a 
trial  of  an  electric  shovel  by  the  Hydro-Electric  Power  Com- 
mission of  Ontario  in  digging  the  Queenstown-Chippewa  power 
canal.  The  shovel  was  of  Bucyrus  make,  of  300  tons  weight, 
with  a  90-ft.  boom,  and  uses  buckets  with  a  capacity  of  5,  6 
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In  one  case  the  machine  was  moved  by  hand  and  in  the  other  or  S  cu   yd.    The  cycle  of  operation  is  from  42  to  50  seconds. 

two  motor  cars  were  used.  The   test   covered   a   period   of   seven   days,   and   this   shovel 

The  smaller  outfit  was  built  up  by  fastening  a  21-tt.  length  was  workin.g  90   ft.   below  the  surface  and  loading  material 

of  H4-In.  pipe  to  the  side  of  the  air  compressor  and  parallel  on  cars  about  50  ft.  above  its  own  base. 
to  the  track  in  such  a  way  that  it  cleared  the  top  of  the  rail  test  on  eIjECTRIC  shoveIj  digging  iio-FT.  canal. 

by  about  o'/i   or  6   ft.     A  reinforced  U-shaped   bracket  with  Total  y.ards.  whole  test  24,706..'; 

hooks  made  from  scrap  iron  was  fastened  to  each  end  of  this  Total  yards,  day  «;5'^f''^.o^n|y     ;:::::::;:;::::;::;:::::::  "Jls:" 

pipe  as  a  support  for  the  air  hose,  upon  which  the  air  drills  Kilowatt-hours,  whole  test  ^J   '^. ...... ............... ....  20[436.b 

could  bo  hung  when  not  in   use,  or  when  moving  from   one  g'-^tjlhour";  da^-  and^""!,"!:;.:.:: ::.:  l!  i!  i::!  l!  l!  li!  'IfilH 

location    to    another.     A    two-way    connection    was    attached  K>v.-hr.  per  yard,  whole  test  0.S26 

to  tho  outlet  pipe  of  the  tamper  to  which  there  was  attached  J>«'-}i'"-  ?<""  >■»"'•  d">'  work  only O.TM 

,   .  .•  ,  1       .  ,         .1       ,,      ■     u  ICw.hr.  per  yard,  day  and  night  0.882 

a  second  two-way  connection  and  a  short  length  of  air  hose.  

This    section    of    air  hose  was  carried  over  the  top  of  the  Wood   Preservation  and   Preservatives   in   1919.— According 

tamper  and  a  third  two-way  connection  made  fast  to  it.     A  jg  ,l,^,   j;i2o  irocoedings  of  tho   American  Wood  Preservers' 

25-ft.  length  of  hose  and  an  air  drilling  machine  were  then  Association,  in  ]fa:>  there  were  altogether  108  treating  plants 

connected   with   each   of   the   four   outlets   so    formed.     This  actively   engaged   in  the  preservative   treatment   of   wood   in 

gEve  two  machines  on  each  side  of  the  air  compressors,  each  „,g  \]n\\,eii  States.     There   were   13   idle   plants   and   3  aban- 

ir.achine  drilling  one  side  of  a  joint  and  the   four  machines  cloned  ones,  making  a  total  of  126  in  all.     During  that  year 

drilling  the  bond  holes  for  two  rail  joints  at  a  time.  37,567,927  cross  ties  were  treated  or  6,959,4.i]  more  than  were 

The  second  arrangement  consisted  of  an  air  compressor  of  reported    in    1918.     These   fi.Kurea  are  based   on   full   reports 

a    similar   nature    and    two   motor   cars,   connected    together  fro„,   gg  ^j  j^^g  active  plants  and   estimates   were   made  for 

(with  the  compressor  in  the  center)   by  means  of  two  20-ft.  {.he  remaining  10  plants  not  reporting.     For  all  purposes  of 

lengths  of  2-in.  pipe.    Four  drilling  machines  were  used  as  In  ^.^^^  presMvation.   including  cross  ties,  the   consumption  of 

the  preceding  ca.se,  arranged  so  that  there  was  but  one  ma-  creosote  oil  in  the  United  States  in  1919  was  12,779.861  gal. 

chine  to  a  joint.  jn   excess   of   the   1918   use.     The   importation   of   foreign   oil 

With   the   completion   of  the   drilling   at   each   of   the   four  ^ose   from   1,545,247   gal.   in   1918   to    n.?i;8,379     gal.   in    1919. 

joints,   the   air   drills   are   suspended    on   hooks   provided    for  jhe  conpumption  of  zinc  chloride  in  1919  was  43,483.134  lb., 

that    purpose   and   the   outfit    moved    ahead     under    its    own  f^e   largest  quantity  ever   before  used   in  any   previous  year 

power.     In   this   case   the  men   do  little   or   no   walking  and  .^„,,  i2,3S2.023  lb.  over  the   1918  consumption. 

the  movement  from  one  set-up  to  another  is  accomplished  in  

about  20  seconds.    The  motor  cars  are  utilized  to  carry  such  How  to  Cut  Wire  Rope. — A  practicable  way  of  cutting  wire 

additional  equipment  as  is  necessary,  such  as  extra  drilling  rope   is   dtscribed   as   follows   in   Leschen's   Hercules:     First, 

machines,  air  lines,  drills,  bonding  wire,  etc.  securely  bind  the  rope  on  each  side  of  the  place  to  be  cut; 

The    results    obtained    by    the    two    outfits    show    that   the  place  the  cable  over  a  length  of  old  railroad  rail  or  a  piece 

number  of  men   usually   required   for   the  work   was   consid-  of  steel;    then   cut    by   means   of   a   coal   cutting   chisel   with 

erably    reduced,   the   bonding   kept    up    with    the    rail    laying  handle  and  a  sledge  hammer.     If  it  is  necessary  to  cut  ropes 

and  the  men  were  kept  Interested  in  their  work.     With  the  frequently  it  is  advisable  to  secure  a  special   cutter  for  the 

self-propelling  arrangement  a  total   of   10  men   were  used,  4  purpose. 
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Rental  Schedule   for   Estimating 

Construction  Equipment 

Expense 

A  schedule,  evolved  from  the  records  and  experiences  of 
conlractors.  maniifacturers  and  rebuilders  of  equipment,  anil 
desii^ned  to  furnish  contractors  with  a  practical  means  for 
estimating  equipment  expense  and  determining  adequate  ren- 
tal charges  has  been  approved  by  the  Kxecutlve  Board  of 
the  Associated  General  Contractors.  The  schedule,  which 
was  prepared  by  the  Research  Division  under  the  direction  of 
the  Committee  of  Methods  of  the  Association.  Is  printed  in 
the  November  Bulletin  of  the  Associated  Cieneral  Contractors. 
The  schedule  and  discussion  of  its  application  follow. 

To  use  the  schedule  with  safety,  it  i>  essential  to  under- 
stand how  the  amounts  were  obtained,  how  they  are  to  be  ap- 
plied, and  how  they  are  limited  for  determining  rental 
charges.  Knowing  these  things,  no  .treat  dittlculty  should 
he  found  In  establishing  the  charges  within  the  bounds  of 
practical  accuracy. 

For  the  reason  that  arithmetical  averages  as  obtained  from 
.ivailable  records,  gave  few  rational  values  for  depreciation 
and  repairs,  such  averages  were  given  less  weight  In  estab- 
lishing the  tabular  amounts  than  the  practical  experience  of 
contractors.  In  fact,  the  strongest  evidence  that  these 
amounts  are  reasonably  safe  and  accumte  lies  In  the  endorse- 
ment gl\en  them  by  experienced  general  contractors. 

A  tentative  draft  of  the  schedule  was  submitted  to  mem- 
bers in  the  Weekly  Bulletin  of  July  i\.  They  were  asked 
to  criticise  the  amounts  and  offer  suggestions.  In  accordance 
"vith  the  criticism  received,  which  evinced  considerable  study 
upon  the  subject,  some  of  the  tabular  amounts  were  changed. 
As  it  nov.-  stands,  the  schedule  represents  the  consensus  of 
opinion  of  many  contractors,  and  with  the  proper  understand- 
ing of  what  the  percentage  amounts  mean.  It  should  offer  a 
safe  means  of  estin^ating   rental  charges. 

What  the  Values  Mean.— The  endless  variation  of  job  con- 
ditions, such  as  topography,  ground  formation  and  climate, 
indicate  how  great  may  be  the  error  of  any  fixed  equipment 
charge  when  applied  to  the  exceptional  job.  But  having 
figures  which  represent  the  mean  of  many  projects,  a  start- 
ing point  exists  for  ascertaining  reasonable  charges  for  the 
exceptional  circumstances.  Figures  given  In  the  standard 
schedule  may  be  said  to  show  equipment  expense  when  ma- 
chlne.s  are  not  required  to  operate  continuously  under  either 
the  worst  or  the  best  of  operation  "Strain.  When  no  especially 
lavorable  or  unfavorable  circumstances  attend  a  project,  the 
t.ibular  values  probably  give  the  expense  -within  a  permis- 
sible error. 

To  eliminate  error  as  far  as  possiblt-  by  permitting  consid- 
t  radon  and  comparison  of  the  individual  items  thai  make  up 
equipment  expense,  the  gross  amounts  are  reduced  to  their 
component  parts.  Thus  any  item  of  the  expense  which  is 
known  to  be  unusually  high  in  specific  cases  may  be  adjusted 
in  the  schedule  to  obtain  a  more  appropriate  rental  rate. 

Components  of  Expense.— Seven  items  of  equipment  ex- 
pense constitute  the  total  rental  charge  and  require  consid- 
eration in  estimating  a  lump  sum  contract  or  In  determining 
fixed  rate  rentals.  An  average  value  for  each  of  these  items 
which  represents  the  expense  of  a  general  contractor's  outfit 
ap  a  whole,  has  been  approved  by  the  Executive  Board.  The 
items  referred  to  and  their  annual  proportions  of  the  equip- 
n-.ent's  initial  cost  are  as  follows: 

Schedule  of  Typical  Rental  Charge.— Items  of  expense  are 
expressed  as  per  cents  of  original  capital  Investment  for 
e(|uipment  having  a  useful  life  of  fi  years  and  a  salvage  value 
of  25  per  cent  of  the  original  cost. 

Por  cf-nt 

1.  .\vrT-i~-  r'.-.precla-.lf-n   12% 

•^  I'  itinua:  interest  at  614  per  cent 4 

::    .-  6 

1.    I  -    4 

....  3Vi 

1 

1 

Tuta!   f.nnu.tl   expt-nse 32 

Equivalont  expense  on  basis  of  8  months'  workint  lime  iivr 

year   t^ 

Rental  rate  per  month 4 

How  to  Obtain  Proper  Percentage.— These  percentages  and 
those  given  in  the  detailed  schedule  were  determined  accord- 
ing to  the  following  principles: 

The  economical  life  of  a  machine  is  considered  to  end  when 


.-;i.  :..^,    and  incldentat- 

hi  ->ii  ince    

T.i\..-     


it.s  value  has  depreciated  to  :;.".  per  cent  of  the  original  cost. 
The  average  annual  depreciation  then  amounts  to  7.")  per 
cent  of  the  initial  cost  divided  by  the  number  of  years  it  may 
be  expected  to  give  service  The  initial  cost  of  a  machine  is 
represented  by  the  cost  of  that  machine  delivered  at  the  con- 
t: actor's  yard. 

Interest  should  naturally  be  charged  at  the  prevailing  rate. 
This  may  be  computed  in  three  ways: 

1.  By  charging  the  prevailing  rate  each  year  on  the  de- 
preciated value  of  the  machine. 

1'.  By  charging  the  prevailing  rate  each  year  on  the  aver- 
age value  of  the  machine  during  economical  life.  For  ex- 
ample, when  the  salvage  rale  value  la  25  per  cent  the  average 
value  equals  I  lUO  per  cent  x  i;5  per  c.nti  divided  by  2  = 
tL'"^  per  cent. 

3.  By  finding  the  proportion  uliiili  the  average  value  Is 
of  the  Initial  cost  and  charging  this  proportion  of  the  prevall- 
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ing  raie  each  year.  This  proportion  is  called  the  equivalent 
annual  interest  and  shows  what  interest  ratp  on  original  cost 
«ill  yield  the  same  interest  as  the  prevailins  rate  when  ap- 
plied to  the  depreciating  value  of  the  machine  This  is  the 
method  'ised  in  the  above  schedule.  The  average  value  is 
C2'2  per  rent  of  the  original;  therefore  the  equivalent  an- 
nual ratp  is  02'...  per  cent  of  the  prevailing  rate,  or  l>2',^  per 
cent  of  6^   per  cent  t=  4   per  cent. 

Shop  and  field  repairs  are  separated  by  re;ison  of  a  pre- 
vious recommendation  of  the  Coinmitten  on  Mcthcnls  that 
Held  repairs  bo  considered  a  part  of  llie  cost  under  cost  plus 
contracts  and  shop  repairs  be  borne  by  tho  contractor  and 
covered  by  the  fixed  rate  rental  ch.iree.  This  recoiiimenda- 
Mon  was  made  on  the  ground  that  an  owner  should  not  be 
fade  to  pay  the  total  cost,  for  example,  of  re-fluing  a  boiler 
which  may  have  been  burned  out  principally  on  another 
owner's  work. 

The  other  Items  of  cost  require  no  special  explanation. 

Three  Types  of  Charges.— Owners  of  oquipmmt  find  occa- 
;  on  to  establish  rental  rates  as  follows: 

1.  For  a  lump  sum  or  unit  price  estimate. 

2.  To  owners  on  cost  plus  work, 
.t    To  others  than  client  owners. 

In  these  instances  charges  should  be  made  as  follows: 

1.  The  rental  charge  or  equipment  expense  for  lump  sum 
work  includes  all  the  Items  mentioned  above. 

2.  The  fixed  rate  to  owners  on  cost  plus  work  will  include 
all  but  field  repairs,  if  this  item  is  paid  as  a  cost  of  the  work. 
Tc  the  amount  thus  determined  may  be  added  a  service 
iharge  depending  upon  the  policy  of  the  contractor,  i.  e.. 
whether  the  3er\ice  of  equipment  is  included  in  the  profit 
fe.-"  or  carried  in  the  rental  charge. 

?.  The  charge  to  persons  other  than  client  owners  includes 
rl.  of  the  items  of  expense  and  an  additional  amount  for  profit 
or  p;\yment  for  the  machine's  earning  power. 

.\  further  consideration  in  each  of  these  cases  is  the  rate 
f<  r  double  shift  work,  where  the  percentages  for  deprecia- 
tion and  repairs  should  be  doubled,  or  nearly  so. 

Individual  Judgment  Essential.— The  committee  desires  to 
emphasize  the  tact  that  the  values  presented  in  the  table 
should  not  be  considered  absolute  in  determining  a  rental 
charge.  A  real  danger  presents  itself  in  using  any  tabular 
percentage  without  investigating  the  conditions  under  which 
the  equipment  is  to  work.  To  illustrate:  if  the  values  here 
given  for  a  standard  gage  shovel  outfit  were  applied  to  such 
an  outfit  engaged  constantly  in  excavating  hard  rock,  the 
probability  is  that  the  charges  allowed  would  not  cover  more 
than  half  the  expense.  The  frequent  dobey  shots  and  the 
dropping  of  heavy  boulders  into  cars  entails  a  higher  rate  of 
depreciation  and  repairs  than  is  given  in  the  schedule.  On 
the  other  hand,  if  this  shovel  outfit  were  steadily  engaged  in 
digging  sandy  loam,  the  values  given  in  the  table  would  prob- 
ably cause  the  equipment  charge  to  contain  a  fair  per  cent 
of  profit. 

It  is  with  the  understanding  that  individual  judgment  and 
experience  should  adjust  the  tabular  values  to  meet  unusual 
conditions  that  this  schedule  is  offered  to  contractors. 

Individual  Equipment  Rental  Schedule.— The  component 
expenses  Incurred  by  the  ownership  and  maintenance  of 
construction  plant  are  expressed  in  this  table  as  percentages 
of  the  initial  cost  for  individual  Items  of  equipment.  They  in- 
dicate the  probable  annual  expense  without  profit  under  ordi- 
nary job  conditions  and  should  be  included  in  any  lump  sum 
estimate  or  in  determining  time  rate  rental  charges.  The 
salvage  value  In  all  cases  Is  considered  to  be  25  per  cent  of 
the  initial  cost. 

Total  percentage  amounts  in  the  extreme  right-hand  col- 
umn should  be  applied  to  the  total  cost  of  a  machine,  includ- 
ing charges  for  transportation  from  the  factory.  This  gives 
the  total  annual  charge  which  for  a  lump  sum  contract  cover- 
ing a  full  season,  is  the  total  equipment  expense.  For  de- 
termining a  monthly,  weekly  or  daily  rental  rate  the  an- 
nual amount  Is  divided  by  the  number  of  such  periods  in  the 
year  during  which   construction  work  may  be  carried  on. 


Short  Course  for  Water  Plant  Operators.  The  Texas  State 
Board  of  Health.  .Austin,  Tex.,  in  co-operation  with  the  Uni- 
versity of  Texas,  will  give  a  short  course  of  instruction  for 
waterworks  attendants  and  filler  plant  operators.  The  course 
will  be  held  at  Austin,  Tex.,  and  will  cover  the  week  begin- 
ning Jan.  10,  1921. 


N.  C.  &  St.  L.  Ry.  Plan  for  Ration- 
ing Maintenance  of  Way 
Employees 

.-\n  illustration  of  the  present-day  trend  in  caring  for  rail- 
way labor  in  order  to  increase  its  efficiency  and  to  reduce 
the  turnover  was  given  by  !Mr.  Hunter  McDonald.  Chief  En- 
gineer of  the  Nashville,  Chattanooga  &  St.  I-ouis  Ry..  in  a 
1  aper  presented  Oct.  27  at  the  annual  meeting  of  the  Ameri- 
can Railway  Bridge  and  Builders'  Association.  An  abstract 
of  the  paper  follows: 

In  191S  the  cost  of  boarding  the  men  had  run  far  beyonii 
the  amount  received  by  the  company  for  such  board.  Not 
wishing  to  raise  the  charge  for  board,  a  study  was  made  in 
the  chief  engineer's  office  to  see  what  economies  might  be 
effected  by  a  system  of  centralized  purchasing  and  distribu- 
tion and  strict  rationing.  The  study  indicated  that  no  in- 
crease in  charge  for  board  would  be  necessary  and  that  sub- 
stantial savings  would  be  effected  at  the  then  existing  rates. 
The  purchase  of  dining  car  and  subsistence  supplies  was, 
therefore,  assigned  to  the  purchasing  agent,  and  a  commis- 
sary agent  was  appointed  to  look  after  it. 

Subsequent  experience  fully  demonstrated  the  accuracy 
of  this  conclusion,  but  later  advances  in  food  cost  and  cook's 
wages  have  again  put  the  cost  above  the  amount  received. 

The  ration  allow-ance  was  estimated  largely  from  the  past 
average  consumption  of  various  articles,  was  checked  with 
prevailing  United  States  army  rations,  and  was  known  to 
be  ample  if  proper  economy  and  care  were  exercised.  As  a 
check  against  requisitions,  the  ration  allowance  is  required 
to  be  filled  in  on  the  subsistence  report  form.  Requisition 
form,  subsistence  report  form  and  dairy  account  form  are 
prepared  by  the  foreman  and  sent  to  the  division  engineer's 
office. 

The  division  engineer  prepares  a  summary  of  all  supplies 
ordered,  copies  each  requisition  and  subsistence  report,  fills 
out  the  last  tw-o  columns,  and  forwards  three  copies  of  each 
to  the  purchasing  agent,  sending  a  copy  also  to  the  chief  en- 
gineer. 

Rach  foreman  is  allowed  to  purchase  locally  dairy  sup- 
plies, including  fresh  meat,  butter,  eggs  and  milk  equal  in 
amount  to  an  atithorized  allowance  per  man — at  present  fi 
ct.  per  day  for  bridge  and  building  gangs  and  15  ct.  each  per 
day  for  the  foreman  and  assistant  foreman,  the  only  white 
n.en  on  extra  gangs.  These  purchases  are  shown  on  the 
dairy  account  form,  certified  to  by  the  foreman  and  for- 
warded with  the  requisition,  checked  by  the  division  engineer 
and  commissary  agent,  and  vouchered  by  the  purchasing 
agent.  In  emergency,  other  than  dairy  supplies  can  be  pur- 
chased locally,  and  during  the  summer  season  fresh  vege- 
tables and  fruit  can  be  purchased  in  lieu  of  potatoes,  canned 
goods,  etc..  allowed  on  the  ration  list.  These  purchases 
are  offset  by  deductions  from  the  requisition,  and  emergency 
purchase?  must  be  fully  explained. 

The  circular  inaugurating  the  plan  described  the  duties  of 
the  commissary  agent  as  follows: 

1.  To  adopt  the  most  economical  methods  of  purchasing 
and  distributing. 

2.  To  keep  in  touch  with  the  different  departments,  by 
personal  investigation,  to  see  that  no  w-aste  is  occasioned  In 
handling  at  the  point  of  consumption. 

.?.  To  see  that  cook  and  dining  cars  are  kept  in  a  sanitary 
condition. 

4.  To  keep  a  check  on  all  requisitions  to  see  that  they  con- 
form to  the  balanced  ration  and  subsistence  reports. 

5.  To  understand  that  he  has  no  authority  to  issue  orders 
lo  employes  of  above  departments,  but  is  to  act  in  an  advi- 
sory capacity  and.  when  conditions  needing  correction  are 
not  given  prompt  attention,  report  the  facts  to  the  purchasing 
agent. 

The  commissary  agent  carefully  checks  all  requisitions  and 
sees  that  they  are  properly  balanced  as  to  food  values  and 
in  accordance  with  the  ration  allowance  for  the  estimated 
number  of  men  to  be  worked  for  the  succeeding  month. 
After  the  quantities  to  be  purchased  are  determined,  bids  are 
solicited  from  reliable  firms  for  such  as  are  not  already  in 
stock.  Complete  specifications  accompany  all  solicitations 
for  bids.  Orders  are  awarded  to  the  lowest  bidder  on  any 
article  regardless  of  whether  or  not  his  bid  is  the  lowest  on 
all  the  articles. 
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The  goods  for  shipment  to  the  men  are  packed  at  the  com- 
missary in  Nashville,  in  substantial  cases  and  coverings, 
which  are  returned  promptly  and  used  as  long  as  they  are 
geniceable.  Invoices  are  sent  by  train  mail  and  also  paclied 
with  the  goods.  These  are  checked  by  the  (ureiiian  and 
returned  to  the  division  engineer,  who  O.K.'s  and  forwards 
them  to  the  commissary  agent. 

Perishable  goods  are  forwarded  by  biingage.  others  by 
local  freight.  The  company's  telephone  is  used  freely  to  keep 
In  touch  with  gangs  which  are  moved  unexpectedly.  Com- 
parative statements  of  costs  for  each  gang  are  made  up  in 
(he  chief  engineer's  office  and  blueprint  copies  are  sent  to 
all  division  engineers. 

It  is  the  duty  of  the  division  engineers  to  note  all  cases  of 
apparent  e.xtravagance  or  dishonesty  of  cuoks.  and  the  com- 
missary agent  also  culls  attention  to  irregularities. 

-V  lunch  club  is  operated  in  the  purchasing  department,  and 

e  food  for  It  is  funiished  at  cost  by  the  commissary  agent. 
•  ie  thus  makes  a  practical  test  of  the  quality  of  all  foodstuffs 
purchased,  and  none  is  sent  out  that  Is  not  known  to  be  of 
the  quality  specified  and  In  good  condition.  Three  months 
after  the  inauguration  of  the  plan  the  balance  was  on  the 
company's  side  of  the  ledger. 


T.VBLI-J    1— COMP.\K.\TIV10    STAT!-:MK.\T    OP    MONTHUY 

BOARDING  AVKR.\OES  FOU   HltllxlK:  AND 

TRACK    GANGS. 

Bridge  GnnRs. 

II'IS 1910— 1~ 

;'ost. 

.447 


t.^r 


JanuBr> 
K..I.      ..-v 
M 

M 

)i. 
Ji. 

A  U  r.  '  I  I  ?•  I 

Scpieinbef 
<V«o»>^r    . . 

'.or 


Man 

days. 
fi.53» 
7.653 
8,-169 
S,441 
8.812 
7.789 
9.920 

10.19S 
9.326 
9,139 

1"  073 


I  ii.sC 
With  cook. 
$i).«51 
.566 
.556 
.572 
.,^68 
.648 
.595 
.60 
.702 
.68:! 


.447 
452 
.449 
.461 
.423 
435 


.Man 

iluv.^. 
ll,0.-.7 
10.436 
10.1?1 
S.34fl 
4.772 
5.581 
5,251 
5.20U 
5,573 
6.2Ga 
6.119 
6,332 


Cost 
with  cook. 

«0.a48 
.632 
.622 
.591 

.5ns 

.629 
.611 
.652 
.663 
.577 
.592 
.602 


Food 
cost . 

jo.ny 

.435 
.414 
.390 
.396 
.419 
.404 
.123 
.436 
.353 
.388 
.40 


.\dvances  in  foodstuflfs  and  cooks'  wages  have  again  run 
the  cost  above  the  price  charged  liy  the  exp.'rieuce  already 
gained  and  training  of  cooks  and  foremen,  ilie  loss  has  not 
yet  reached  a  point  where  a  r.iise  in  the  lioaid  cost  is  consid- 
ered imperative.  It  is  hopi-d  that  with  the  advent  of  lower 
food  costs,  notwithstanding  recent  very  heavy  advances  in 
cooks'    wages,   the    balance    will   again   fall    below   tho  price 

charged.    It  is  the  purpose  to  f I  the  men  at  cost,  and  when 

the  recent  losses  are  made  good  and  coiiditious  justify,  it  Is 
e.xpecled   that  the  boarding  charge  will   be  reduced. 

The  accompan>ing  data  show  comparative  co.^is  for  board- 
ing track  and  bridge  gangs  for  the  \ears  IHIS  and  U>19,  both 
by  months  and  In  the  aggregate  for  the  whole  year,  in  each 
case.  Table  III  shows  comparative  costs  inr  the  first  si.x 
months  of  the  years  1919  and  l'J20. 

This  plan  of  feeding  maintenance  o(  w\iy  employes  has 
many  advantages.  The  men  are  contented  ami  the  gangs 
an-  generally  full.  With  present  good  wages  the  quality  of 
the  labor  will  greatly  improve.  In  case  of  wrecks  or  wash- 
outs, complete  outllts  are  at  hand  to  feed  section  men  and 
other  additional  forces  who  have  to  be  <iulckly  assembled. 

The  meals  are  furnished  promptly,  are  well  cooked  and 
served,  which  Is  not  always  the  case  where  the  mossing 
system  is  adopted.  The  cost  is  much  less  to  the  men  than 
they  could  obtain  by  any  other  method.  There  Is  no  profiteer- 
ing on  the  men.  such  as  may  often  be  the  case  where  they 
are  hoarded  by  contractors  or  by  the  foremen.  The  computed 
cost  for  board  includes  the  cooks'  wages.  In  many  cases  on 
other  railroads,  the  cook  is  furnished  at  the  e.xpen8e  of  the 
railroad  where  a  gang  consists  of  six  or  more  men.  Men 
who  are  entitled  to  have  their  expenses  paid  while  traveling 
are  often  fed  at  the  boarding  cars  at  a  substantial  saving. 


7. 176 
5,360 
8,597 
7316 


I0.06S 
8.563 

10.100 
9,560 


Track   cianKS. 
I0..-.66         Jfl.415 


84.120       'SO.eiS       10.407 


.469 

.507 

.58 

.536 

.52 

.481 

.434 

.652 

.631 

.556 

.521 


.:i36 

.404 

.449 

.404 

.38 

.369 

.347 

.50 

.462 

.427 

.3S-1 


13.997 
13,990 
12.253 
6,325 
3.4S1 
3.515 
5,422 
3.376 
6,056 
7.769 
6. 878 
6.886 


S0457 
.422 
.416 
.470 
.503 
.510 
.433 
.512 
.479 
.420 
.432 
.470 


W.345 
.30S 
.298 
.345 
.375 
.343 
.288 
.345 
.331 
.289 
.297 
.307 


•J0.536       •t0.406 


AN.N'lAr 
langs. 


ill. 348       •J0.4Gfl       •■J0.432 
-    BOARDI.NG    COST. 


1919. 

«0.618 

.407 

84.120 


I   .[:x\     109.159 

•.\vprnKi  . 

TAr.i.r:   ii    .-^t.xtii.me.nt  oi 

Bridge 

1918. 

\  :   » Jill  ''Mjk  per  man  pi-r  day  $0,621 

.\  •\  r"St 452 

^!  v.orked    104.544 

Track  Gangs. 

werago  cost  with  cook  per  man  per  day $0,536 

■  v.  — )Ke  food  cost    406 

lays   workod      109.159 

sanK.  1918  worked  104,543  man  days,  loss  $0  02  over 

P'  r  day $2,195.45 

-•    1918  worked  109.159  man  days,  loss  $0,036  over 

aay 3,929.72 

1  6,125.12 

^.   1919  worked  S4.120  man  days,  loss  10.018  over 

I    day 1.5H.16 

^     1919  work.-il  91.0IS  man  diys.  gain  $0.04  under 
:.0  ct.  i)er  day 3.677.92 


$0.46 

.322 
91.948 


I 


.$2,163.76 


Net  gain  

IABI,E  Hi— COMPAR.VTIVE  STATEMENT  OF  BOARDING  COST 

FOR  FIRST  f    IIONTHS. 

Brldsre  and   Building  Gans- 


Man 

With 

Wlth- 

Man 

With 

With- 

M..n;h. 

days. 

cook. 

rut. 

days. 

cook. 

out. 

i.iniiary    . . 

. .  10,737 

$0,648 

$0,449 

6.011 

$0,615 

$0,397 

'■  •  --^nry   . 

..  10.436 

.632 

.435 

5.427 

.651 

.411 

..   10.380 

.622 

.414 

5.294 

.673 

.416 

. .     8,450 

.f91 

.390 

5.622 

.643 

.379 

^1  t  ■ 

. .     4.772 

.598 

.396 

6.308 

.624 

.365 

lune    

. .     4.5C6 

.625 

.419 

6.929 

.601 

.360 

Totals   . . 

..   49.341 

$0,619 

$0,417 

35,591 

$0,634 

$0  386 

Track  Gangs. 

T  inMfirv    . . 

..   13.997 

$0457 

$0,345 

7.533 

$0,455 

$0,295 

'     lary 

..   13,990 

422 

.308 

7.200 

.485 

.305 

. .   12.253 

.416 

.298 

8.111 

473 

.3on 

. .     6.32.S 

.470 

.345 

S.324 

.494 

.305 

M.v    

..     3.481 

.503 

.375 

8.943 

.524 

.324 

lune  

..     3.738 

.510 

.343 

10.542 

.475 

.28 

Repairing  Cutter  Shaft  of  Suction  Dredge 
by  Welding 

The  accr.mpauying  sketch  shows  a  cutter  shaft  of  a  large 
suction  dredge  welded  by  the  thermit  process  by  C.  B. 
tirtene,  Atlantic  t'oast  Line  U.  K..  Savannah,  Ga.  The  shaft 
it  'Mi  in.  diameter,  16  ft.  4  in.  long  with  a  head  it'A  in.  which 
lits  in  a  square  socket  in  the  cutler  wheel. 

The  old  shaft  was  broken  and  the  head  completely  worn 
out,  so  a  piece  of  material  of  the  proper  length  was  obtained 
and  a  new  head  welded  on.  A  wooden  pattern  was  made 
VI  in.  larger  than  the  Hnished  size  of  the  job.  .A.  mold  of 
fire  cloy  and  core  sand  was  made  from  this  pattern  in  two 
halves      The   mold    was   then    baked    hard   iii   the  core  oven. 


I      -In 


-/S-£ 


/e-4 


Totals    53.784         $0,463         $0,336  50.653         $0,484         $0,301 

1920  roik.s'  hours  increase  about  25  per  cent;  1920  cooks'  wages 
increase  about  20  per  cent. 


14m 

Sketch    of    Cutter    Sh.-itt    Welded. 

When  it  had  dried  hard  the  new  end  was  fitted  to  the 
.shaft,  lined  up  perfectly  and  both  parts  clamped  all  together 
good  and  tight.  The  shaft  extended  clear  through  the  mold 
to  within  1  in.  of  the  end.  That  gave  a  solid  mold  and  it 
was  not  necessary  to  use  so  much  thermit.  The  clamps  were 
then  taken  off,  the  shaft  removed  and  heated  to  a  good  white 
heat  In  a  forge. 

.■Vs  everything  was  all  set,  lined  up  in  place  and  the  cruci- 
ble charged  and  hanging  in  position,  It  was  only  necessary  to 
lower  the  shaft  in  place,  superpose  the  upper  half  of  the 
mold,  clamp  it  on  tight,  lute  around  with  fire  clay  and  ignite 
the  12.j  lb.  of  thermit.  A  perfect  weld  was  obtained.  After 
machining  the  weld  the  shaft  was  restored  to  operation  and 
according  to  latest  reports  was  holding  up.  Not  including 
baking  the  mold,  on!'        '  quired  for  the  job. 

Assoc'ated  General  Contractors  to  Meet  in  New  Orleans. 
^The  annual  meeting  of  the  .-XsKociated  General  Contractors 
will  be  held  Jan.  25-27  at  New  Orleans.  A  three  days'  con- 
vention will  be  held,  consisting  of  three  general  business 
sessions  and  two  sessions  devoted  to  meetings  of  the  high- 
ways, buildings,  public  works  and  railroad  divisions  of  the 
association.  George  H.  Glover,  1020  Whitney  Bldg.,  Nev; 
Orleans,  I.a.,  Is  chairman  of  the  convention  committee. 
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The  Rail  Shortage 

As  a  contribution  to  the  discussion  of  the  many  tilings  so 
sorely  needed  by  the  railroads  in  tlio  way  of  facilities  and 
equipment,  in  order  to  catch  up  anil  keep  pace  with  the  busi- 
ness of  the  country,  the  following  fiaures  on  tlie  rail  situation 
are  quoted  from  a  paper  by  C.  W.  Gonnet.  of  R.  \V.  Hunt  and 
Co..  Chicago,  read  before  the  Railway  Section  o£  Hie  Western 
Society  of  Engineers. 

Some  time  ago  I  estimated  that  there  was  a  shortage  of 
10.000.000  tons  of  rails  in  the  United  States  as  of  Jan.  1.  litl". 
This  figure  was  reached  by  takini:  account  of  the  annual  con- 
sumption of  rails  for  24  years  and  the  increased  mileage  of 
the  roads  reporting  to  the  Interstate  Commerce  Commission 
for  the  same  period.  The  shortage  mentioned  could  be  de- 
fined as  the  amount  of  rail  of  SSlb.  section  necessary  to  put 
the  roads  in  a  prime  physical  condition  typical  of  good  prac- 
tice necessary  for  handling  the  heavy  equipment  and  traffic 
desired.  No  particular  reason  has  developed  for  modifying 
the  calculated  shortage  of  10.000,000  tons  then  existing,  but 
the  three  years  of  government  control  requires  that  an  addi- 
tion of  2.000.000  tons  be  made  to  it.  so  that  12.000.000  tons 
really  represents  the  actual  shortage  today. 

This  large  deficiency  may  seem  unreasonable,  but  a  mo- 
ments  reflection,  and  the  fact  that  it  implies  bringing  the 
roads  to  a  prime  condition,  will  perhaps  show  its  consistency. 
In  this  connection,  it  is  surprising  to  note  the  large  amount 
of  light-section  rails  existing  on  important  lines,  where  motive 
power  and  rolling  stock  are  not  only  constantly  increasing  in 
weight,  but  where  traffic  is  becoming  much  heavier.  For  ex- 
ample, on  ten  important  railroads,  namely,  the  New  Haven, 
Seaboard.  Louisville  &  Nashville.  Santa  Fe.  Rock  Island.  Mis- 
souri Pacific.  Great  Northern.  Union  Pacific.  Northern  Pacific 
and  the  Southern  Pacific,  there  was  approximately  .32..500 
miles  of  rail  weighing  less  than  80  lbs.  per  yard  at  the  begin- 
ning of  1917.  No  doubt,  a  large  part  of  this  was  laid  on  other 
than  main  line  track,  the  figures  for  such  instances  not  being 
available,  but  four  of  the  roads  mentioned  are  reported  as 
having  over  lO.OOO  miles  of  this  light  rail  in  places  where  its 
removal  appears  an  early  essential.  Replacing  this  32,500 
miles  with  85-Ib.  rail  would  require  over  4.000,000  tons  of  new 
steel,  or  30  per  cent  of  the  country's  calculated  shortage — 
and  apparently  even  then  only  a  few  of  the  high  spots  have 
been  touched. 

The  shortage  can  be  estimated  in  another  way,  with  refer- 
ence principally  to  the  general  upkeep  of  the  roads  since 
1914.  when  the  great  war  started.  For  six  years  prior  to  1914 
the  total  consumption — meaning  production  plus  imports  and 
minus  exports— of  all  rails  in  the  United  States  was  16.085.- 
000  tons,  or  an  average  per  year  of  2.680,000  tons.  For  the 
six  years  1914  to  1919  Inclusive  the  total  consumption  was 
12.124.000  tons,  or  an  average  of  2.020.000  tons.  Thus,  the 
total  deficiency  in  consumption  for  six  years  is  approximately 
4.000,000  tons,  to  which  must  be  added  probably  a  million 
tons  more  for  the  year  now  ending.  In  other  words.  5.000.000 
tons  of  rail  should  be  provided  at  once  to  balance  the  rate  of 
consumption  that  existed  for  six  years  prior  to  the  war.  and. 
needless  to  say.  this  figure  takes  no  account  of  the  tremen- 
dously increased  volume  of  traffic  which  has  worn,  out  rails 
with  great  rapidity  in  the  last  few  years. 

Cnlculations.  therefore,  indicate  that,  as  an  emergency 
measure,  5,000.000  tons  should  be  immediately  furnished  the 
roads,  while  In  addition  there  is  an  apparent  shortage  of 
7.000.000  tons  more  necessary  to  put  the  roads  in  the  proper 
physical  condition.  These  tonnages,  representing  deficien- 
cies, must  be  supplied  over  and  above  the  normal  consump- 
tion which  for  a  considerable  period  prior  to  the  war  aver- 
aged about  2.SOO.0O0  tons  annually.  A  very  conservative  esti- 
mate then  shows,  after  making  allowance  for  rates  of  renewal 
which  cannot  be  accurately  calculated,  and  allowing  500,000 
ton.'  per  year  for  export  purposes,  that  the  country's  rail 
mills  should  be  called  on  to  produce  at  least  4,500.000  tons 
of  rails  per  year  for  the  next  five  years  to  insure  a  return  to 
normal.  1  fear  that  the  chances  of  obtaining  this  enormous 
tonnage  of  rails  are  not  bright  and  not  so  very  different  from 
gome  of  the  conditions  existing  76  years  ago. 

For  many  years,  up  to  say  1906,  the  country's  production 
of  steel  ingots  and  rails  Increased  proportionately,  rails  then 
being  regarded  as  one  of  the  principal,  if  not  the  chief,  ton- 


nage factors  of  ingot  production.  As  high  as  30  per  cent  of 
the  total  ingot  supply  had  been  rolled  into  rails,  and  in  1906, 
the  banner  year  of  rail  production,  when  3,977.000  tons  were 
rolled,  about  18  per  cent  of  all  the  ingots  produced  were  mads 
into  rails.  Ingot  production  has  steadily  and  rapidly  in. 
creased,  and  in  1917  it  was  practically  double  that  of  1906. 
But  rail  production  has  almost  as  steadily  and  rapidly  de- 
clined, and  in  1917  when  all  ingot  production  records  were 
broken  the  tonnage  of  rails  rolled  amounted  to  only  B'-i  per 
cent  of  the  tonnage  of  ingots  cast.  In  short,  doubling  the 
country's  ingot  production  has  apparently  resulted  in  decreas- 
ing the  rail  capacity  rather  than  in  adding  to  it.  This,  of 
course,  is  due  to  the  greatly  increased  demand  for  steel  prod- 
ucts of  all  description.  In  the  last  few  years  there  has  been 
a  much  larger  tonnage  of  rods  rolled  for  wire  drawing  than 
there  has  of  rails,  while  at  the  same  time  the  production  of 
sheared  plates  has  passed  that  of  rails,  and  steel  for  pipe  pur- 
poses is  about  equal  to  the  production  of  rails.  The  demand 
for  these  miscellaneous  products  and  the  lessened  demand 
for  rails  has  resulted  in  some  cases  of  forcing  rails  into  the 
background  to  such  an  extent  that  it  is  doubtful  that  the  rail 
mills  of  the  country  today  have  the  actual  capacity  they  had 
ten  or  fifteen  years  ago. 

It  must  not  be  supposed  that  any  rail  mills  have  been  really 
abandoned.  The  point  is  that  the  demand  for  other  products 
than  rails  has  become  so  great  that  manufacturers  have  in- 
creased their  ingot  capacity  to  take  care  of  it,  and  in  some 
cases  found  a  way  to  take  care  of  it  by  utilizing  the  existing 
rah  mills  to  roll  those  products  in. 

It  is  very  difficult  to  estimate  the  country's  capacity  for  pro- 
ducing rails  today,  because  of  these  confused  conditions. 
Probably  with  sufficient  insistence  the  1906  record  of  nearly 
4,000,000  tons  could  be  reached  but.  as  pointed  out.  this  could 
only  be  done  by  decreasing  production  of  some  other  products 
now  easily  contemplated.  A  conservative  estimate  of  the 
countin-'s  ability  to  furnish  rails  without  serious  interference 
with  other  business  gives  3,500.000  tons  as  the  possible  an- 
nual yield,  and  this  is  a  million  tons  short  of  what  ought  to 
be  supplied  annually  for  the  next  five  years.  Let  us  hope. 
however,  that  conditions  will  brighten  so  that,  as  was  for 
merly  the  case,  the.  steel  rail  business  will  be  considered 
more  attractive  to  the  mills  and  production  be  resumed  on  a 
scale  necessary  to  meet  every  demand  that  the  roads  may 
make  for  tonnage  and  prompt  delivery.  Orders  for  1921  rails 
are  running  fully  20  per  cent  larger  than  the  orders  placed 
by  the  same  roads  for  1920  rail,  a  condition  which  obviously 
indicates  that  railroad  officials  are  thoroughly  awake  to  the 
necessity  for  rehabilitating  the  tracks  as  rapidly  as  time  and 
finance  will  permit. 


The  V-Bed  Method  of  FelHng  Timber     ' 

A  method  of  felling  timber,  which  is  said  to  not  only  elim- 
inate the  hazards  of  the  "back  kick"  of  the  tree  as  it  leaves 
the  stump,  but  also  results  in  the  actual  saving  of  timber, 
is  used  by  the  Edward  llines  Yellow  Pine  Trustees  in  its  op- 


Stump   Cut   With    V-Bed. 

eraiions  in  Southern  states.  In  felling  trees  by  this  uieihod 
both  sawyers  in  the  crew  are  provided  with  an  ax,  and  one 
working  from  each  side  of  the  tree  cuts  a  deep  \'-shapecl 
notch,  instead  of  sawing  the  undercut  as  formerly.  The 
saw  is  then  started  from  the  opposite  side  so  that  it  meets 
the  upper  points  of  the  V.  It- the  cuts  have  gone  deep  enough 
the  falling  tree  breaks  clean,  pulling  no  splinters  from  the 
butt,  thus  saving  material. 

The  V-shaped  wedge  remaining  on  the  end  of  the  log  not 
only  prevents  it  from  "kicking  back"  over  the  end  of  the 
stump,  but  actually  forces  it  to  jump  a  distance  away  from 
the  stump. 
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Compromise  Joints  in  Electric 
Railway  Track  Work 

A  r^sumf  of  the  dillk-uliit's  which  ha\e  to  !)»■  mot  in  Joiiiiug 

j    rails  of  different  ciossst-ciions  and  how  tlu-si-  difficulties  have 

I    been  overcome  is  given  by  Mr.  R.  C.  Cram,  Ensiiieer  Surface 

'     Roadway.  Brooklyn  Rapid  Transit  Company,  in  a  recent  issue 

of  the  Electric  Railway  Journal,  from   which  the  following  is 

taken: 

The  Joining  of  two  rails  of  unlike   cross-section   is   by   no 

means  an  easy  task  and  the  difficulty   in  successfully  doing 

go  is  increased  when  either  one.  or  both,  of  the  rails    is  worn. 

The  wear  which  adds  to  the  trouble  can  take   place  in   the 

head  surface,   in   the   sides  or   undersides   of   the   heads   and 

sometimes  in  the  tops  of  the  bases.     If  we  add  to  these  items 

the  contour  or  sectional  differences  we  have  a  problem  of  no 

.m   order  when   we  attempt   to   make   up  the   joint.     It   is 

■  ught    that,    in    proportion    to   the    number   of    compromise 

joints  on  any  one  electric  railway  as  compared   with  regular 

Jt^nts,   one  of   the   former   will   cause   more    maintenance   ex- 

kpense  than  several  hundred  of  the  latter. 

1     As  a  matter  of  fact,  the  Joining  of  two  rails  of  the  same 
'ss-section    (mechanically,  at   least)   has   presented   a   prob- 
:i  which  has  not  yet  been  solved  to  the  entire  satisfaction 
'rack  engineers.     One  of  the  difficulties  lies  In  the  minute 
•■rences  and  discrepancies  in  the  ■tishing  section."  which 
found  in  what  appear  to  be  the  most  perfect  of  new  rails 
1  the  angle  bars  or  joints  designed  to  tit  them.     These  dif- 
ferences and  discrepancies  tend  to  magnify  the  compromise 
joint  problem. 

\  compromise  is  an  adjustment  of  dirferences  by  mutual 
iicesfiions.  and.  since  this  is  just  what  ha|>pens  when  rails 
of  ilifTerent  sections  are  joined,  the  joint  plates  or  splice  bars 
which  are  used  for  this  purpose  are  called  "compromise" 
Joints.  These,  by  the  way.  must  not  be  confused  with  "com- 
promise" rails,  to  which  reference  will  be  made  later.  Com- 
promise joints  are  sometimes  called  "combination  joints." 
"taper  Joints."  or  "step"  joints.  Our  British  friends  are  apt 
to  call  them  "Joggle  plates." 

Compromise  joints  are  confined  mainly  to  special  track- 
work,  wherr  they  are  used  to  connect  the  guard  rails  and 
other  special  rails  used  in  special  track  work  with  the  adjacent 
rails  in  tangent  or  connecting  tracks.  Compromise  joint 
troubles  have  emphasized  the  desirability  of  having  guard 
rails  "fish"  with  the  rails  used  in  tangent  tracks  and  there  is 
a  marked  tendency  in  this  direction,  which  has  been  acceler- 
ated by  the  efforts  of  maintenance  engineers  to  adopt  rail 
standards  for  their  system. 

There  are  at  least  ten  different  types  of  compromise  joints 
or  means  for  accomplishing  the  same  purpose  which  have  been 
used  with  more  or  less  success.  The  earliest  forms  consisted 
of  the  regular  splice  plates  or  angle  bars,  upset  and  offset  in 
the  field  or  in  the  shop  by  the  blacksmith.  With  Trails 
where  the  sectional  differences  were  not  great,  such  joints 
gave  fair  service  provided  the  smith  was  good  at  retemper- 
ing  the  bars  and  had  fair  skill  at  reproducing  the  fishing 
angles  and  fairly  true  surfaces.  With  a  job  of  connecting 
a  -J-ln.  T-rail  and  a  9-in.  tram  girder  rail,  however,  such  a 
Joint  has  several  objections,  and  is  particularly  difficult  to 
make  even  when  it  takes  the  forms  of  special  cast  steel  bars 
or  of  bars  planed  from  flat  bar  steel  stock.  Nevertheless  the 
old  custom  of  making  such  joints  by  iMitting  and  smithing 
deep  plates  prevails  to  a  large  degree.  Although  the  arc 
welder  and  the  acetylene  welding  and  cutting  torch  are  more 
and  more  coming  into  use  for  this  purpose,  there  is  little 
doubt  that  in  many  cases  the  skilled  blacksmith  will  never 
be  entirely  supplanted.  Mention  should  be  made  here  of  the 
machine  dovised  by  C.  H.  Clark  for  upsetting  joint  plates, 
which  greatly  facilitates  this  sort  of  work.  This  devise  has 
had  its  greatest  use  on  overhauling  or  rehabilitation  work  on 
old  tracks,  where  a  great  number  of  plates  of  the  same  shape 
require  upsetting.  This  work  is  quite  similar  to  regular  com- 
promise joint  work,  since  plates  must  he  upset  and  some- 
times offset  in  order  to  take  up  wears  and  head  pounds  or 
dishes. 

Incidentally,  the  rail  grinder  has  greatly  aided  in  the  work 
of  making  satisfactory  repair  joints  of  this  type,  by  facilitat- 
ing the  detail  of  finishing  the  head  surfaces  to  a  true  level. 

Compromise  Rails.— Compromise  rails  present  another 
means  of  connecting  dissimilar  rail  sections.  They  usually 
consist  of  two  pieces  of  rail,  one  of  each  section  to  be  joined 
and  each  having  a  length  of  from  4  to  5  ft.,  which  are  Joined 


by  some  form  of  welding;  so  tliat  they  present  a  length  over 
all  of  from  S  to  10  ft.  (Soin.tinie.s  they  may  be  only  ti  ft. 
long  over  all.  as  when  made  eiilirely  ol  cast  steel  conformed 
to  each  of  the  rail  .sections  ic.  be  joined  or  compromised). 
Compromise  rails  are  quite  often  used  at  special  truck  work 
where  the  outside  pieces  join  ilie  tangent  track  rails.  In 
some  cases,  as  in  crossings,  the  otli.-r  aims  of  the  frogs  may 
consist  of  compromise  rails,  and  this  nu-thod  of  making  con- 
nections between  the  Trail  arms  of  railroml  crossings  and 
adjacent  girder  rails  in  tangent  tracks  is  quiie  often  used  as 
one  of  the  best  ways  of  making  up  such  connections.  The 
particular  feature  of  compromise  rails  which  cummends  them 
Is  that  they  permit  the  use  of  the  regular  joint  plates 
or  angle  bars  in  making  connections  with  tin-  two  dissimilar 
rail  sections  which  are  to  be  joined.  They  are  quite  often 
used  in  making  connections  between  |ilaiii  ginier  and  groove 
girder  rails  in  tangent  tracks.  Another  use  is  for  making 
temporary  connections  between  new  and  olil  rail  sections. 
which  are  dissimilar  during  the  progress  of  reconstruction 
work. 

The  three  general  types  of  compromise  are  as  follows:  (a) 
Welds,  (bl  cast-steel  or  composite,  and  (ci  plates  or  bars. 
The  weld  type  may  be  cast,  thermit,  electric  bar  or  electric 
arc  The  ca^t  steel  or  composite  type  may  be  made  of  cast 
steel  or  a  combination  of  cast  iron  fillers  and  regular  bars  or 
plates.  The  plate  type  includes  all  suih  joints  made  up  by 
the  use  of  bar  steel  planed  and  upset  or  regular  plates  and 
angle  bars  upset  and  offset  by  forging. 

Method  of  Turning  Railroad    Type  Shovel 
in  Quarry 

An  interesting  method  of  turning  a  railroad  type  shovel  end 
for  end  in  the  shale  quarry  of  the  Colorado  Portland  Cement 
Co.  is  described  by  .Mr.  E,  J.  Strock.  in  the  December  Excavat- 
ing Engineer. 

.At  this  plant  it  is  necessary  to  quarry,  both  shale  and  lima 
each  day.  In  working  the  shale  quarry  each  cut  was  carried 
lower  than  the  preceding  one.  This  gave  the  floor  a  stair- 
steps appearance,  and  made  it  impossible  to  have  any  great 
width  of  level  floor  on  which  to  turn  the  shovel.  It  was  ex- 
pected to  turn  the  shovel  around  when  the  cut  was  finished, 
and  consequently  the  rails  had  been  bent  but  no  other  prepa- 
rations made. 

The  shovel  suddenly  ran  into  a  pocket  of  gravel  so  exten- 
sive thai  it  could  not  be  stripped  rapidly  enough  to  allow 
continuing  quarrying  there. 

The  shovel,  a  70  C  Bucyrus.  was  backed  to  within  its  length 
of  the  place  where  the  new  cut  was  to  begin,  chains  were  dis- 
connected, and  the  rear  end  of  the  shovel  jacked  up. 

The  mils  had  been  bent  to  a  curve,  the  radius  of  which  was 
the  distance  between  truck  centers.  These  rails  were  bridled 
together  and  laid  loose  on  ties  laid  at  right  angles  to  the 
length  of  the  shovel,  but  curved  in  the  arc  of  a  circle.  The 
rear  truck  was  then  swung  al  right  angles  to  its  usual  posi- 
tion and  lowered  to  the  rails.     The  dipper  hung  tree  in  front. 

The  rear  end  was  then  moved  around  the  curved  rails  until 
the  front  truck  jammed.  Next  the  front  end  of  the  shovel 
was  jacked  up,  the  jack  screws  following  closely  in  case  a 
jack  failed. 

When  clear  of  the  rails,  the  front  truck  was  swung  around 
in  the  same  direction  as  the  rear  was  moving  until  the  truck 
jammed,  the  short  section  of  track  fitted  under  the  truck  in 
its  new  position,  the  truck  lowered  and  the  rear  end  again 
pinched  over.  This  was  repeated  until  the  shovel  was  fac- 
ing in  a  direction  directly  opposite  to  its  original  one. 

As  a  sample  of  the  speed  of  moving,  the  rear  end  was  swung 
around  14  ft,  in  six  minutes..  The  front  end  was  jacked  up 
and  trucks  swiveled  to  their  extreme  position  and  set  on  the 
rails  in  lli  minutes. 


Illinois  Central  R.  R.  Appoints  Commission  for  Chicago 
Electrification  Problem.  The  Illinois  Central  R.  R.  has  ap- 
pointed a  commission  to  consider  and  report  ii|>on  the  elec- 
Irificatirn  of  the  Chicago  Terminals  of  the  company  in  ac- 
cordance with  requirements  contained  in  the  Lake  Front  Ordi- 
nance of  .July  21st.  1919.  The  commission  consists  of  A.  S. 
Baldwin  vice-president,  chairman;  D.  J.  Brumley,  Chief  En- 
gineer. Chic.'igo  Terminal  Improvement;  Bion  J.  Arnold,  Con- 
sulting Engineer,  Chicago:  fleorge  Gibbs,  Consulting  Engi- 
neer. New  York;  Cary  T.  Hutchinson,  Consulting  Engineer, 
New  York:   W.  M.  Vandersluis,  Engineer-Secretary. 
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River   Bank   Protection  Work  on 
the  Wabash  Ry. 

The  following  facts  and  illustrations  are  taken  from  a  lato 
issue  of  the  Railway  Review,  as  an  instance  of  a  recent  ex- 
ample of  river  protection  work  on  a  large  scale  undertaken 
ty  a  railroad.  A  number  of  railroads  with  lines  closely  paral- 
leling .^ome  of  our  larger  rivers  have  in  past  years  been 
obliEcd   to  adopt   measures   to  prevent   the  washing  away  of 


the  station  anrt  extends  2.500  ft.  around  a  bend  of  the  stream 
whi'-li  had  recently  been  rapidly  cutting  toward  the  railroad. 
Th,?  mattress  consists  of  bundles  of  brush  in  two  layers,  at 
riglit  angles  to  each  other,  underlaid  with  wire  mesh  in 
strips  parallel  to  the  stream  The  bottom  layer  of  brush  is 
laid  up  and  dov.n  the  bank,  or  at  right  angles  to  the  cur- 
rent, and  the  upper  layer  is  parallel  with  the  current.  The 
upper  wire  mesh  is  in  strips  up  and  down  the  bank,  or  at 
tight   singles   to   the  stream. 
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Bank   Protection'    Wabarh    Ry. 


their  tracks,  and  have  had  the  benefit  of  all  the  experience 
gained  by  th^  army  engineers  who  have  been  doing  similar 
work  for  many  years. 

The  Wabash  Ry.  is  now  constructing  at  DeWitt.  Mo.,  an  ex- 
tensive brush  revetment  to  protect  the  Missouri  River  bank 
from  further  cutting.  This  consists  of  a  combination  brush 
and  wire  mesh  with  enough  rock  to  hold  it  down. 

The   ',):ii,k    that    is    bt-inn    protected    at    DeWitt    is    opposite 


The  standard  width  of  mattress  is  70  ft.  The  quantity  of 
rock  used  per  100  sq.  ft.  is  one-fourth  of  a  cubic  yard,  this 
ceini,  overlaid  with  the  upper  mesh  and  the  mattress  stitched 
throigh  at  inturvals  of  29  in.  with  Xo.  10  annealed  galvanized 
wire,  thus  holding  the  rock  securely  in  place.  At  intervals 
(if  14  ft.  there  are  anchor  cables  %  in.  in  diameter,  looped 
entirely  around  the  mat  and  anchored  to  dead  men  at  the 
top  of  till'  hank,  as  shown  in  the  drawing.     The  willow  brush 


Mattress   Construction    on    Barge   and    Bank   at    De    Witt,    Mo.,    for    Wabash    Ry. 
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stretch  of   1.000  Ft.  of   River    Bank  Protected  by  Cunnlngh.im   Com  bin.itlon   Brush   and  Wire   M.ittress  at   Oe   Witt.  Mo.. 

on    Wabash    Ry. 

used  are   '.^   in.  to  I'-j   in.   in  iliameltM   anil   15  to  20  ft.  lung.  ,i    lii.s.sjnK    ioconulivc    loll    inlc    a    loi    of    pioijared    primers, 

tied  up  in  one-man  bundles.  setlint;   fir(>   to  the  dynamlle;    iin   cxiilnslon    ininu'dialely   fol- 

The  cut  bank  at  this  point,  being  about   l.i  fl.  high  above  lowed.     None  were  injured, 

ordinary   stage  of   water,   is   first   graded   down   hydraulically  (K)     in  September,  1912,  in  the  Canal  Zone,  a  spark  from 

10  a  slope  of  3  to  1.  by  means  of  a  4in.  hose,   with  a  1-in.  a  passing  locomotive  set  flre  to  the  explosive  in  a  drill  hole, 

nozzle  and  a  pumping  outfit  on  a  barge.  causing  a  premature  explosion,  injuring  several  men. 

{V)     In  January,  1!'07,  in   the  Catiul  Zone,  a  spark  from  a 

„                             I-        1       •             •        r\                •      I    *_^^,  passing  locomotive  fell  into  an  open  black-powder  can.  Igniting 

Premature  Explosions  m  Quarrying  Irom  „,p  ,,„„,,^.,.    ^he  other  cans  near  i.y  wore  in  turn  ignited. 

Sparks  from  Steam  Shovels  injuring  several  men. 

,    -                       .  Recommendations  for  Safety.     Krom   the  above   mentioned 

and    Locomotives  accidents,  certain  very  important  recommendations  for  safety 

\   rei-.'t!'   I'r'n-Jiiure  explosion  in  a  quarry  that  resulted  in  can  be  made,  and  these  should  be  carefully  observed. 

ih.-  il.-.ii!:     !   1  .!  •    men  and  the  injury  of  several  others,  was  dj     The  general  principle  should  always  be  followed  that 

uinctlj    ;:..w.a.l.    to   a   spark   from   a  steam-shovel   working  workmen  sho\ild  never  be  allowed   at   the   base  of  a  (luarry 

under  th>-   lacf   (lirH<tly    in    front   of   the   hole   being   loaded.  tace   within   the   zone   of   possible   danger    from   fulling   rock 

This  acri''>  '        ■  ■•   similar  accidents  on  record  in  the  Bureau  after  the  work  of  loading  the  hole  has  begun,  and  the  pres- 

of  Mine~                      the   necessity   for   pointing   out   the   dan-  cnce  of  workmen  in  the  area  between  the  line  of  holes  and 

I"'-  '"  ■                     explosives  being  ignited  by  sparks  emitted  the  face  should  be  avoided. 

-  and  locomotives,  and  making  re<-ommen-  (2)     Before   loading  Is  begun,   the  steam  shovel  and   loco- 

..„ .                      safety.     In  the  November  monthly  report  motives  should  be  withdrawn  from  the  face  of  the  quarry  to 

of  inve.>-i                    y  the  l'.  S.   Bureau   of   .Mines  Spencer  P.  siicli   a   distance   that    under   no   circumstances   could    sparks 
Howell,                       ■:   Engineer,   Bureau  of  Mines),  and  J.   E.  from  them  be  carried  to  the  explosive  in  the  holes  or  on  the 
Crashaw                      .'s    Testing    Engineer.    Bureau    of    Mines)  ^'round   above  or  around   it.  or  it  such  equipment  is  not  re- 
cite  exa;:                  i.remature   explosions   and    give    Important  moved  it  should  not  be  operated, 
recomnui                    ir  preventing  such  accidents.  (3)     if   there   is   any   unavoidable   danger    from   sparks   or 

Many  ];;    explosions  of  which  the  following  are  ex-  cinders  a  canopy  should  be  provided  which  will  protect  the 

amples.  have  rt-sulted  from  sparks,  both  from  steam  shovels  explosive    from    flying    sparks.      A    covered    hopper   may    be 

and   passing   locomotives:  used   for   black   blasting   powder. 

(A)     The    premature    explosion    occurred    during    August,  (4)     Where    an    unexploded    charge    is    uncovered    by    the 

1920,  at  a  limestone  quarry,  in  a  lOOft.  drill  hole,  loaded  with  stoam  shovel,  operations  should  cease  until  all  of  the  explo- 

l.OOu   lb.   of   high-grade   nitroglycerin   and   gelatin   dynamites,  s(ve  has   been   recovered  and  removed   to  a  safe  distance. 

Tlu^^  hoU'  h  ..I  i,<..n  loaded  with  oOO  lb.  of  7'>  per  cent  strength  {-,)     Every   piece  of  paper  or  other   Inflammable   material 

Li.   ,ii';                       :"0  lb.  of  tiO  per  cent  straight  nitroglycerin  should    be   removed   from   the   vicinity   where   explosives  are 

a.M..iii..!    .   .....   .    '   lb.  of  .50   per   cent    straight   nitroglycerin  placed  during   loading  operations. 

(iynamite;  but  no  stemming  had  been  placed  in  the  hole.   The  (g)     pHmers  should  be  kept  in  a  portable  metal  box  with 

powdernian   loading  the   hole   saw   the  spark   enter  the  hole  a  hinged  cover  and  should  not  be  stored  close  to  the  explo- 

and   was   able  to  run   a  short  distance   before  the  explosion  ^jve,  especially   while  the  holes  are  being  loaded. 

took   plart^.   thus   escaping   serious   injury.     The   explosion  of  (7)     Unopened    boxes   of   explosive    should    not    be    stored 

this    tir-'    !i<ile   was   transmitted   to   a   nearby   hole   similarly  ,iose  to   the  hole  being   loaded,   but   should   be  opened  at  a 

I  hargHcl      The  fall  of  rock  from  these  two  holes   burled   the  'Ustanr.^  from  it  and  brought  up  as  needed. 

steam  slim  •-!  and  some  of  the  gang  of  men  working  around  it  

(B,     m  September.  1909.  in  the  Canal  Zone   a  steam  shovel  RaH^gy    „,,            ^^^   Treated    Cross  Ties.-Tlie  following 

uncovered  a   misfired  charge  of  dynamite.     While  the  dyna-  ,^,^,^^    .^^^^^^    „_^    ^^,20    Proceedings     of    the    American    Wood 

mite  was  being  picked  up  the  steam  shovel  continued  work-  j.^pservers'    Association    shows    the  total   mileage  of  steam, 

ing  nearby.    A  spark  from  the  shovel  set  fire  to  some  loose  ^^^^.^^   ^^^j   ^^^^^^.^  railroads   in   the   United   States,   and   the 

dynamite  spilled  on   the  ground  from  the  broken  cartridges.  ^^,^,   ^^^^^^^  ^^  cross-ties  used: 
This  fire  was  transmitted  to  a  hole  which  was  being  loaded 

close  by   and  caused  a  premature  explosion.     One  man  was  y    ,,                     '^nf"ir!."'k.''       T.os  us .d.       Ties  treated.    ^rlaVcd! 

injured  i'  .■)«!, .|M  in.iin.Ton  22,033.000  19,25 

,0     in  September.  1912,  in  the  canal  Zone,  a  spark  from  j-,                       \^:^           Jl'lil^^X          fA'A'Z          f^fx 

.t  passing  locomotive  set  flre  to  a  piece  of  paper  near  dyna-  I'jvi                          411. l";           12:1. 113. ion          32.394,000          2«.24 

raitp  that  was  being  loaded  into  a  hole.     The  paper  set  flre  i,;;;]                          <J-^«',|          If^.r.i  'I'^o          ^.m'tToo          34.?T 

to  the  loose  dynamite  cartridges,  which   in   turn   caused   the  iji.i.^.    .......   437.75;;           i.?l!3i'fi.'5on          37!o?d.585           28.24 

detonation,  without  prior  burning,  of  unopened  boxes  of  ex-      !!•»!; IIHIJS  l'^-?oi!nnft  ^^'I^J-;?^  28.10 

...  I'M, 4dU.4-'I  l.iD.lJh.UIVt  .l.i.^an.^  i"  ^4.  lb 

plosives  near  by.     None  were  injured.  1:11s 4S4.ono  I3fi.20ii.ooo  30. 609. 209  22.47 

irvi     In  August,  1907,  in  the  Canal  Zone,  a  hot  cinder  from       I9n 45:.,ooo  135.500.000  37.567.927  27.52 
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Engineers  to  Solve  Transportation 
Problems 

In  a  paper  read  before  the  Railroad  Section  of  the  Western 
Society  of  Engineers  on  Sept.  16.  I!i2".  Mr.  .lames  A.  Pea- 
I  body.  Sienal  Engineer  of  the  C.  &  N.  \V.  Ry..  presented  some 
views  on  larger  fields  of  usefulness  for  the  civil  engineer 
in  railroad  work.  He  emphasized  the  importance  of  working 
out  of  transportation  problems  in  the  broadest  possible  way 
by  means  of  co-ordinating  the  work  of  the  various  depart- 
ments, and  he  enumerated  some  pioblems  which,  it  is  be- 
lieved engineers  are  peculiarly  fitted  to  solve.  His  most  im- 
portant point,  perhaps,  is  that  engineers  in  the  regular  de- 
partments of  engineering  and  operating  have  neither  the 
opportunity  nor  the  time  for  solving  the  broader  transporta- 
tion problems  which  call  for  careful  analysis  and  breadth 
of  view.     An  abstract  of  his  paper  follows: 

Traffic  is  handled  by  the  operating  men  over  tracks  fur- 
nished by  the  civil  engineers,  by  means  of  locomotives  and 
cars  furnished  by  mechanical  engineers  and  with  the  assist- 
ance of  telegraph,  telephone  and  signals  furnished  by  com- 
municating and  signal  engineers.  But  can  you  find  where 
any  one.  engineer  or  otherwise,  has  planned  the  whole  so 
that  the  parts  will  fit  properly  together?  It  is  true  that  in 
the  construction  of  new  railroads  something  of  this  sort  is 
done,  generally  by  some  one  financially  responsible,  but  there 
the  matter  has  too  often  ended  and  the  railroad  has  been 
left  to  grow,  each  part  obtaining  attention  as  some  official 
directly  interested  in  that  particular  part  has  brought  it  to 
the  attention  of  the  higher  officials  and  obtained  authority  tor 
expenditures. 

When  some  big  improvement  is  to  be  made  such  as  a  large 
terminal,  an  oiganization  is  often  created  which  may  make  a 
study  of  the  existing  necessities  and  future  requirements, 
but  such  an  organization  is  more  apt  to  be  made  up  of  men 
selected  for  their  ability  to  carry  out  the  work  from  plans 
and  instructions  laid  down  in  such  definite  form  as  to  leave 
little,  it  any,  leeway  and  when  that  particular  piece  of  work 
is  completed  the  organization  is  generally  disbanded. 

Division  officials  are  busy  men:  they  have  little  time  or 
opportunity  to  find  o>it  what  others  are  doing  and  certainly 
neither  time  nor  opportunity  to  make  complete  studies  to  de- 
termine what  the  possible  requirements  will  be  20  years  or 
even  10  in  advance.  Division  officials  are  generally  required 
to  gel  along  with  what  they  have  and  ask  for  as  little  as 
possible:  this,  together  with  the  other  reasons  mentioned. 
results  in  recommendations  for  improvements  which  a  close 
study  with  full  information  would  show  to  be  entirely  er- 
roneous. 

An  efficiency  engineer  has  been  defined  as  an  engineer  who 
is  ready  to  tell  anyone  how  to  do  things  which  he  cannot 
do  himself,  and  far  be  it  from  me  to  recommend  such  an  en- 
gineer to  lake  care  of  this  situation.  I  do  believe,  how 
ever,  that  there  is  a  place  on  every  large  railroad  for  a  man 
who  with  proper  assistance  makes  a  specialty  of  studying 
the  transportation  problems  and  such  a  man  I  believe  can 
properly  be  termed  transportation  engineer. 

.As  to  just  where  in  the  railroad  organization  a  transpor- 
tation engineer  would  best  fit  would  unquestionably  vary 
on  different  railroads  depending  somewhat  on  the  size  of  the 
railroad,  more  on  the  amount  and  importance  of  the  work 
undertaken  and   most  on   the  man. 

There  is  probably  today  in  every  large  railroad  organiza- 
tion a  man  who.  due  to  his  experience,  breadth  of  vision. 
imagination  and  understanding  of  operating  questions,  to- 
gether with  good,  sound  judgment,  is  eminently  fitted  for 
the  work  of  transportation  engineering.  Very  often  such  a 
man  would  already  have  charge  of  some  line  of  work  and  to 
start  with  transportation  engineering  could  be  added.  How- 
ever, I  believe  that  where  the  proper  man  is  selected  it  would 
not  be  long  before  he  would  have  to  devote  his  entire  atten- 
tion to  the  new  work.  In  any  event,  in  order  to  get  the 
proper  results  a  transportation  engineer  must  be  given  ab- 
.solute  freedom  in  developing  his  plans  and  authority  to  call 
on  any  and  all  departments  for  such  information  as  he  may 
depm   necessary  and   when   the   plans   are  completed   his   po- 

■  ■'!)  must  be  such  that  he  would  naturally  be  called  in  con- 

■'ion    with   the  other  officials   such   as   vice   president   of 

:tion.  who  would  give  the  reasons  for  the  necessity  for 

lonal    operating    facilties    and    the    chief   engineer,    who 

will   advise  as   to  the  best  methods  for  the  carrying  out  of 

the   work. 


Where  such  a  separate  organization  is  formed,  there  should 
be  no  fear  that  the  transportation  engineer  would  take  from 
any  of  the  present  department  heads,  engineering  or  other- 
wise, any  of  their  prerogatives  worth  retaining;  on  the  other 
hand  the  gain  would  be  so  great  as  to  far  overbalance  the 
objection.  There  would  seem  to  be  almost  no  limit  to  the 
possible  scope  of  the  work  which  might  be  brought  under 
the  term  of  transportation  engineering  because  with  the 
movement  of  both  freight  and  passenger  traffic  to  be  studied, 
there  must  come  studies  of  the  growth  of  communities,  min- 
ing, farming,  urban,  suburban  and  industrial,  in  order  to  de- 
termine the  trend  so  that  the  necessities  of  the  future  may 
be  foreseen  and  planned  for. 

The  studies  relative  to  handling  of  freight  would  not  only 
be  that  relative  to  moving  trains  over  the  road,  important 
as  that  is.  but  also  that  of  handling  freight  trucks  from  the 
time  that  they  approached  the  railroad  property  to  the  time 
emptied  into  the  cars  or  freight  houses  and  the  freight  thence 
to  the  made  up  trains,  and  of  course,  vice  versa.  The  han- 
dling of  passengers  should  also  he  analyzed  in  the  same 
way  as  well  as  baggage,  express.  United  States  mail  and  rail- 
road mail,  which  are  each  a  problem  and  each  of  which  has 
a  relationship  to  the  other  which  is  too  often  overlooked. 

While  referring  to  the  cost  of  operating  trains.  1  wish  to 
call  attention  to  a  number  of  the  costs  which  should  be  looked 
into  en  almost  every  railroad.  The  cost  of  stopping  trains 
and  the  relationship  of  that  cost  to  the  cost  of  preventing 
that  stop.  We.  as  railroad  engineers,  should  be  ashamed  to 
acknowledge  that  today  there  is  no  complete  information  on 
this  subject  and  to  show  necessity  for  such  information,  I 
would  refer  to  a  brief  paper  I  wrote  on  this  subject  in  190.'> 
and  which  is  referred  to  even  today,  although  the  figures 
are  entirely  obsolete.  A  pamphlet  (Bulletin  No.  2)  issued 
by  the  four  largest  signal  companies,  contains  perhaps  the 
best  information  there  is  today  on  thi  subject,  but  it  is  any- 
thing but   complete   or   satsifactory. 

The  cost  of  operating  trains,  not  for  the  railroad  as  a  whole, 
but  for  each  engine  division  should  be  gone  into  in  order  to 
determine,  if  possible,  how   each  may  be  cheapened. 

The  cost  of  switching  in  each  yard  should  be  known.  In 
this  matter  I  have  been,  deeply  interested  lately,  but  so  far 
in  my  investigation  I  have  been  unable  to  obtain  accurate 
costs  of  switching  trains;  the  men  who  have  given  me  the 
cost  of  switching  in  certain  yards  themselves  doubting  their 
own   figures. 

The  cost  of  handling  engines  at  each  terminal  should  be 
known  to  disclose  whei'e  it  would  be  advisable  to  make 
studies  relative  to  reducing  that  cost. 

Analysis  should  be  made  of  each  piece  of  congested  main 
track  and  methods  for  increasing  its  capacity  determined  to- 
gether with,  of  course,  the  cost  of  doing  the  work;  the  rela- 
tive cost  of  operation  also  should  be  taken  into  considera- 
tion. In  this  connection  not  only  comes  the  question  of 
proper  location  of  passing  tracks  as  heretofore  mentioned, 
but  also  there  should  be  taken  into  consideration,  signaling, 
interlocking,  the  dispatching  system,  reduction  of  grades 
and  curvature  and  every  other  item  that  would  go  to  make 
for   economical   operation. 

It  was  my  good  fortune  to  be  allowed  to  make  up  complete 
plans  for  passing  track  and  signals  for  a  certain  piece  of 
railroad.  This  was  completed  some  three  years  ago.  but  com- 
plete analysis  of  the  relative  efficiency  before  and  after  has 
never  been  made;  however,  in  making  a  brief  survey  a  short 
time  since  it  appeared  that,  with  the  same  type  of  locomo- 
tive in  use,  the  average  time  over  the  division  for  each 
freight  train  was  17  minutes  less  than  before  the  improve- 
ments were  made.  It  was  not  at  all  unusual  for  some  trains 
to  be  tied  up  on  account  of  time  limit  before  the  improve- 
ments were  made,  whereas  this  is  practically  unknown  since. 
Previous  to  the  improvements  some  trains  were  favored  and 
consequently  were  moving  over  the  road  in  a  very  short  time; 
this  accounted  for  the  close  comparison  in  average  time. 
The  surprising  fact  of  the  whole  matter  was.  however,  that 
under  the  new  conditions  the  trains  were  averaging  .50  per 
cent  more  tonnage  per  train  than  under  the  former  condi- 
tions. 

Analysis  of  large  terminals  should  be  made  to  determine 
whether  the  handling  of  cars  cannot  be  reduced  materially. 
In  a  large  terminal  such  as  Chicago  the  consolidation  of 
some  yards  would  reduce  the  transfer  work  and  therefore 
the  several  handlings  of  a  car.  It  would  also  materially 
shorten  the  time  required  to  deliver  a  car  from  the  road  to 
an  industry  or  vice  versa. 
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In  all  this  we  must  not  forget  the  passenser  servUe  anil 
in  this  connection  it  would  seem  thai  there  are  opportuni- 
ties for  materially  incieasinR  the  revenue  by  decreasing  the 
.  ost  of  operation,  particularly  in  handling  suburban  traffic, 
loday  I  believe  that  the  steam  railroad  engineer  is  very 
iiuch  behind  the  electric  vailway  enBiii^'er  in  his  knowledge 
,  f  what  can  be  done  in  this  direction. 

Shrinkage  in  Railway  Fills 

As  an  appendix  to  a  subcommittee  r-'port  to  the  Railway 
Presidents"  Conference  Committee.  Mr.  H.  S.  Marshall.  Valu- 
.itlon  Kngineer  of  the  Chicago.  Burlington  &  Quincy  K.  R  . 
las  given  some  valuable  data  relating  to  the  earth  shrinkage 
M  tills,  the  determination  of  which  was  made  by  means  of 
■  lensity  tests. 

The  density  method  consists  in  comparing  the  weight  of 
the  net  metallic  content  of  equal  samples  of  unmolested  earth 
irom  an  embankment  and  from  the  natural  bed  adjacent  to 
the  evcavation  which  supplied  material  for  the  enibankraent 
This  net  metallic  content  is  taken  as  the  weight  of  the  sam 
pie  after  drying,  the  moisture  content  being  eliminated  by 
the  heat.  Difference  in  weight  is  taken  as  the  measurement 
<'t  change  in  volume. 

At  the  point  where  a  sample  was  to  be  taken,  a  pit  was 
.  og  to  the  level  of  the  top  of  the  sample  and  then  continued 
.tround  the  marked  area  of  sample  for  a  depth  of  about  IS  in., 
leaving  a  pedestal  of  undisturbed  material.  For  cutting  the 
sample,  a  steel  cylinder  10  in.  long  and  10%  in.  in  inside  diam- 
eter was  used,  having  one  end  beveled  to  a  cutting  edge  and 
the  other  end  threaded  for  a  screw  cap.  By  means  of  a  driv 
inp  cap  this  cylinder  was  forced  down  into  the  undisturbed 
I  edestal  until  the  core  projected  above  the  top.  The  project 
ing  earth  was  cut  off  level  with  the  top  of  the  cylinder  and 
the  cover  was  screwed  on.  The  lower  part  of  the  pedestal 
was  broken  off  with  a  shovel,  the  cylinder  being  then  inverted 
and  protruding  earth  sawed  off  level  with  the  cutting  edge. 
The  sample  thus  taken  was  emptied  into  a  closely  woven  sack 
und  sent  to  the  railway  company's  laboratory,  where  it  was 
broken  up  and  dried  at  170'  K.  until  by  successive  weighings 
no  further  loss  in  weight  was  obtained.  In  all.  89  samples 
were  taken  of  clay  loam  and  gumbo  in  glacial  dritt  formation 
in  Iowa.  Illinois  and  .Missouri. 

Some  conclusions  of  the  report  are  as  follows:  That  earth. 
ihe  metallic  content  of  which  in  the  natural  bed  weighs  less 
;;i;;n  lo;;  lb.  per  cubic  foot,  shrinks  when  placed  in  embank- 
r,i.  nt  subjected  to  traffic,  but  when  this  weight  exceeds  M?, 
IL.  the  material  retains  a  more  or  less  permanent  swell.  As 
shrinkage  bears  a  relation  to  weight  and  weight  bears  a  rela- 
tion to  depth  below  the  surface,  the  shrinkage  of  a  fill  has 
some  relation  to  the  depth  at  which  the  material  occurred  in 
tne  excavation:  that  earth  obtained  in  excavation  down  to 
4  ft.  below  the  surface  will  shrink  when  placed  in  embank- 
nient.  but  that  material  taken  at  greater  depths  will  swell. 
The  former  condition  is  the  more  important,  according  to  the 
report,  since  ordinarily  from  60  to  1"0  per  cent  of  a  railway 
embankment  is  of  material  obtained  within  the  4  ft.  depth. 
Practically  all  side  borrow  falls  in  this  class  and  the  top  4  ft. 
of  a  railway  cut  contains  a  relatively  large  yardage  on  ac- 
count of  the  trapezoidal  section  of  the  cut. 

To  show   the  effect  of  the  loads  and   vibrations  of  trafP 
samples   were  taken  of  similar   material  from   embankmen 
which  had   been   subjected  to  different  conditions.     Tests    ^^ 
these  samples  resulted  as  follows:  j^. 

No.  1.     Embankment  17  years  old.  built  for  future  do   i^^^ 
tracking  but  having  no  track  laid.     Shrinkage.  «.7  per        q^ 
No.  2.     Embankment   49  years  old   but  abandoned^g'^fg*"   ^^^ 
years    of    traffic    with    light   equipment.     Shrinkage  workmen's 
cent.  lected  bv  the 

No.  3.     Embankment   17  years  old  and  subjg^j  ^^^  rotated 
of  the  heaviest  equipment  during  the  entiio 
i.gc.  l:{.fi  per  cent.  ,„^  are  further  in- 

With  regard  to  subsidence  under  embanj  between  the  vari- 
reminds  us  that  owing  to  the  known  high  ^nd  logging  opera- 
content  of  surface  soil,  it  is  obvious  tha,j|jpj.ing  accident  re- 
shrink  when  placed  in  embankments  it  wi  receives  and  flies  a 
its  natural  bed  by  the  load  of  the  embank 

of  traffic,  producing  an  apparent  "shrinka^^  g^U  ^^^^  ^j^g  pj^n 
of  subgrade.  It  is  concluded  that  under  ,  j^^j  ^^  ,.^5  ^^^  pg^,. 
Iowa  this  will  add  o  per  cent  to  the  a^andling  by,  the  type 
the  embankment.  -s      gj,  ,t  ^.quij  prob- 


An  Engineer  in   the  Metropolit-an 
Museum  of  New  York 

By  P.  B.  .McDonald, 

Assistant    l'ii.(.->i.»or  "f   Kimh.-li.   r.. !!.(;•    I'l    Kiijlm-rniij;     \.»    Yiiik 

l'M'\t  r~lt\ 

Many  engineers  who  visit  .\ew  York  fail  lo  inspect  the 
Metropolitan  Museum  of  .\rt.  which  is  one  of  the  wonders  of 
what  Hearst's  Kveiiing  Journal  imIIs  'The  Wonder  City  of  the 
World."  .-Vn  hour  or  many  hours  ran  bi'  spent  there  enter- 
tainingly and  profitably.  Take  a  Piflh  avenue  bus  to  S2nd 
street.  Admission  Is  free  except  uii  two  days  a  week,  when 
25  cents  is  charged.  .As  you  enter  turn  to  the  right.  .-V  dozen 
Kgyptian  rooms  show  how  liille  Ihe  civili/atioii  of  llie  mil- 
lions of  people  in  the  Nile  Valley  changed  during  four  thou- 
sand years — a  land  of  hot.  dry  air  shut  in  by  deserts,  yet  fer- 
tile  because  of  the   lifegivlng   Kieat   river. 

Six  thousand  years  ago  the  Egyptians  wove  exc-lleiit  cloth, 
modeled  vases  of  alabaster,  diorlte,  slate,  and  limestone,  made 
gold  ornaments  and  glazed  beads,  anil  worked  copper  Into 
lishhooks.  although  the  convenient  flint  was  still  used  for 
knives  and  arrow  heads.  Their  dead  were  not  mummilled 
then,  but  were  interred  in  sandy  graves,  on  their  side,  with 
Their  knees  drawn  up,  the  hea<l  placed  to  the  south  and  the 
face  toward  the  west.  Because  of  the  peculiar  qualities  of 
soil  and  climate,  many  of  these  bodies  have  been  found,  des- 
iccated but  well  preserved.  With  them,  as  with  our  Ameri- 
can Indians,  were  buried  weapons,  vases  of  food  and  articles 
of  adornment. 

Centuries  later  mummification  was  introduced,  and  grew  in- 
creasingly popular  and  more  complicated  until  death  became 
as  intricate  as  .American  life  is  loday.  The  body  was  treated 
with  natron  (sodium  carbonate!,  and  swathed  carefully  in 
linen,  after  the  viscera  had  been  removed  for  keeping  in 
caniopic  jars.  Mummies,  coflins.  granite  sarcophagi,  and 
liinestone  tombs  can  be  seen  in  Ihe  Museum,  erected  just  as 
they  lay  in  Egypt.  This  ancient  people  was  extrtiordimrily 
concerned  with  what  happened  after  death.  .\  detailed  set 
of  directions  for  the  soul,  called  "The  Book  of  the  Deid."  was 
placed  with  the  mummv,  and  many  hieroKlynhlcs  were  in- 
scribeil  on  the  coffin  and  tomb.  It  was  thought  th^t  the  de- 
ceased would  be  asked  many  perplexine  questions  in  the 
ordeals  of  his  initiation,  besides  having  his  heart  weighed  by 
Osiris.  He  might  even  foreet  his  own  name,  and  wander  for- 
lorn through  all  the  hereafter.  Tiny  statues  of  the  deceased, 
sometimes  to  the  number  of  several  hundre'l.  were  inscribed 
with  responses  for  the  tasks  that  he  would  encounter,  and 
buried  with  the  body.  The  walls  of  the  tomb  were  covered 
with  pictures  of  servants  bearing  food  and  drink,  to  lend  pres- 
tige to  the  soul  on  his  long  journey;  and  real  offerings  were 
brought  to  important  tombs  and  left,  which  no  doubt  pleased 
the  priests. 

The  engineer  visiting  the  Museum  will  be  espeoiallv  inter- 
ested in  the  workings  in  metal,  such  as  bronze  mirrors,  cop- 
per axes,  iron  knives,  carpenters'  tools,  etc.     Glass  was  us<- ' 
for  ornaments,  but  not  for  windows,  being  colored  avgft  time 
rated      Though   the   Egyptians   were  ham_P7,-j,^,re.  be  slated  as 
tradition    in , ^Ty'lcasohablo  expectation,  and  in  some  respects 
to  have  been  more  than  was  really  anticipated.     Uf  C' 
there  have  been  foremen,  even  in  the  more  important  (!•  , 
mcnts.  who  have  taken  to  the  work  slowly  and  with  ill  con- 
cealed indifference.     They  say  that  it  was  not  done  at  such 
and  such  a  place  where  they  came  from  and  had  their  train- 
ing, and  that  "they  didn't  kill  so  many  there,"  and  that  "it 
is  a  lot  of  extra  trouble  and  humbug  for  nothing."     There  are 
still  men  in  the  ranks  who  continue  lo  regard  the  whole  pro- 
gram  with  a  smiling  tolerance  to  be  endured   until,  as  they 
think,  the  enthusiasm  which  is  now  apparent  shall  have  time 
to  die  down,  and  it  is  not  to  be  doubted  that  there  are  yet  a 
few  who  even  look  hopefully  to  a  day,  when,  as  they  expect, 
the  same  old  system  of  carelessness  and   indifference  to  re- 
sults may  have  sway  as  in  the  past.     But  in  contrast  to  them 
are  other  foremen  who  have  taken  and  are  continuing  to  take 
genuine  and  sincere  interest  in  the  work  and  are  determined 
lo  make  it  a  lasting  success,  and  such  foremen  are  being  fol 
lowed  cheerfully  by  their  men. 

A  Test  of  Efficiency. — The  time  has  now  arrived  when  the 
management  is  beginning  to  take  definite  note  of  the  fact  that 
the  efficiency  of  both  foremen  and  men  is  fairly  accurately 
gauged  by  the  direct  interest  taken  by  them  in  the  safety 
work.  Or,  to  state  this  proposition  in  other  words,  the  man- 
agement is  now  finding  that  the  value  of  the  individual  em- 
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face  with  its  general  expression  of  serious  concern  is  not  un- 
like that  of  a  gentleman  named  Harding,  from  Marion,  Ohio. 
The  Greek  exhibits  suggest  a  different  atmosphere,  though 
even  Professor  Gilbert  Murray,  ot  Oxford,  admits  that  ancient 
Athens  had  mobs  nearly  as  vulgar  as  ours  with  prejudices 
fully  a<  ignoble.  However,  the  wonderful  vases  and  statues 
on  exhibition  indicate  that  art  and  culture  ranked  immeasur- 
ably higher  in  the  Hellenic  cities  than  it  does  in  the  much 
larger  communities  that  our  present-day  knowledge  of  science 
have  made  possible.  A  stroll  through  these  classical  re- 
minders brings  intimations  of  the  vast  field  of  the  imagina- 
tion which  we  moderns  have  been  too  busy  to  cultivate. 

One  of  the  most  daring  of  the  Greek  i)hilosophers,  Anaxa- 
goras.  considered  that  the  sun.  which  was  an  object  of  great 
interest  to  all  primitive  peoples,  was  "as  big  as  all  the 
Peloponnesus":  this  is  about  equivalent  to  saying  that  the 
sun  is  as  large  as  the  Panhandle  ot  Texas.  Many  of  their 
guesses  about  science,  for  instance,  the  atomic  theory  of 
Democritus.  were  surprisingly  .bold  for  the  times,  yet  H.  G. 
Wells  says  in  his  "Outline  of  History";  "A  modern  scientific 
man  dumped  down  in  the  Athens  of  Pericles  would  have 
found  the  utmost  dlfllculty  in  demonstrating  the  elements  of 
his  knowledge,  however  crudely,  to  the  men  he  would  have 
found  there.  He  would  have  had  to  rig  up  the  simplest  ap- 
paratus under  every  disadvantage,  while  Socrates  pointed  out 
the  absurdity  of  seeking  Truth  with  pieces  of  wood  and  string 
and  metal  such  as  small  boys  use  for  fishing.  And  he  would 
have  been  in  constant  danger  of  prosecution  for  impiety." 
Yet  never  has  there  been  a  race  so  sensitive  to  beauty  and 
90  capable  of  expressing  it  in  art. 

Most  engineers,  of  course,  would  agree  with  Mr.  Wells  that 
civilization  has  made  enormous  progress  since  then,  in  spite 
of  all  the  blunders.  Yet  gloomy  Dean  Inge,  of  St.  Paul's 
cathedral.  London,  objects  to  this  conception  of  progress. 
which,  he  says,  does  not  consist  in  discovering  the  size  of 
the  sun.  or  in  building  railroads  and  factories.  Even  Mr. 
Wells  points  out  misconceptions:  "The  last  twenty-three  cen- 
turies of  history  are  like  the  efforts  of  some  hasty  immortal 
to  think  clearly  and  live  rightly.  .  .  .  Wherever  in  any  man 
the  great  constructive  ideas  have  taken  hold,  the  hot  greeds. 
the  jealousies,  the  suspicions  and  impatience  that  are  in  the 
nature  of  every  one  of  us,  war  against  the  struggle  towards 
greater  and  broader  purposes."  Such  are  one's  thoughts  in 
the  Museum,  as  he  wanders  among  broken  fragments  of  civ- 
ilizations that  seemed,  at  their  time,  the  mightiest  and  most 
endurable  of  forces. 

Upstairs  are  the  many  paintings  for  which  the  Museum  is 
famous,  inspection  of  which  should  not  be  omitted  unless  time 
Is  short.  Also  upstairs  are  elaborate  and  interesting  exhibi- 
tions of  Oriental  art,  European  furniture,  and  other  oddities. 
The  engineer  visiting  New  York  should  spend  some  unhur- 
ried hours  in  the  greatest  art  museum  in  the  Western  Hemi- 
sphere 


Wi.  ipo  44-ln.  Steel  Riser  with  Oxy-Acetylene  Flame. — A 
the  tran„...-~.  steel  ri^^r  at  Ihe  plant  of  of  the  National  Car 
properly  be  termeu  \»j  .  was  cut. recently  with  the  oxy-acety- 

As  to  just  where  in  the  railroad  organizaxion  iocause  of 
tation  engineer  would  best  fit  would  unquestionably  vary 
on  different  railroads  depending  somewhat  on  the  size  of  the 
railroad,  more  on  the  amount  and  importance  of  the  work 
undertaken   and   most  on   the  man. 

There  is  probably  today  in  every  large  railroad  organiza- 
tion a  man  who,  due  to  his  experience,  breadth  of  vision, 
imagination  and  understanding  of  operating  questions,  to- 
gether with  good,  sound  judgment,  is  eminently  fitted  for 
the  work  of  transportation  engineering.  Very  often  such  a 
wan  would  already  have  charge  of  some  line  of  work  and  to 
start  with  transportation  engineering  could  be  added.  How- 
ever, I  believe  that  where  the  proper  man  is  selected  it  would 
not  be  long  before  he  would  have  to  devote  his  entire  atten- 
tion to  the  new  work.  In  any  event,  in  order  to  get  the 
proper  results  a  transportation  engineer  must  be  given  ab- 
solute freedom  in  developing  his  plans  and  authority  to  call 
on  any  and  all  departments  for  such  Information  as  he  may 
deem  necessary  and  when  the  plans  are  completed  his  po- 
sition must  be  such  that  he  would  naturally  be  called  in  con- 
sultation with  the  other  officials  such  as  vice  president  of 
operation,  who  would  give  the  reasons  for  the  necessity  for 
additional  operating  facilties  and  the  chief  engineer,  who 
will  advise  as  to  the  best  methods  for  the  carrying  out  of 
the   work. 


Results  Obtained  from  Plan  of 
Safety  Organization  for  Lum- 
bering Operations 

A  54  per  cent  reduction  in  lost  time,  a  43  per  cent  reduction 
in  the  number  of  accidents,  a  30  per  cent  reduction  in  the  cost 
of  caring  for  injured  employes,  a  material  reduction  in  labor 
turnover,  and  a  10  per  cent  increase  in  production  (with  a 
decreased  working  force),  were  some  of  the  results  obtained 
from  a  lilan  of  safety  organization  put  into  effect  this  year 
by  the  PCdward  Hines  Comi)any  for  its  lumbering  operations 
in  Mississippi.  The  plan  was  described  by  .ludge  V.  A.  Grit- 
fifth  in  a  paper  presented  Sept.  30  before  the  Woodworking 
Section  of  the  Ninth  Annual  Congress  of  the  National  Safety 
Council.     An  abstract  of  the  paper  follows: 

Educational  Work  and  Safe-Guarding. — Having  observed 
the  satisfactory  results  obtained  by  systematic  safety  organ- 
ization in  other  lines  ot  endeavor,  and  having  the  faith  that 
by  continual  effort  the  difficulties  in  the  way  could  be  finally 
obviated,  it  was  determined  toward  the  end  ot  last  year  by 
the  Edward  Hines  management  in  Mississippi  to  adopt  such 
a  plan  for  their  lumbering  operations  in  that  state,  and  to 
do  so  upon  a  thorough  and  comprehensive'  basis,  just  as  if 
their  plants  had  existed  for  years  and  expected  to  continue  in 
operation  for  all  future  time  to  come.  Although  in  order  to 
make  it  reasonably  certain  of  success  it  was  determined  to 
place  it  upon  a  compulsory  basis  throughout,  it  was  appre- 
ciated in  the  very  beginning  that  unless  the  interest  of  the 
men  could  be  enlisted  upon  some  other  than  a  compulsory 
basis,  the  plan  could  not  attain  that  measure  of  success  which 
would  make  it  really  worth  while.  So  a  plan  of  organization 
was  prei)ared  and  put  into  operation,  whereby  the  voluntary 
co-opei^tion  ot  the  men  was  sought  and  emphasized  to  the 
highest  practical  degree. 

To  create  among  the  employes  a  receptive  mental  atti- 
tude, preliminary  meetings  were  held  and  safety  literature 
distributed.  They  were  shown,  first,  that  by  far  the  larger 
percentage  of  accidents  in  saw  mills  and  logging  operations 
was  preventable,  and  second,  that  the  impression  that  the 
majority  of  accidents  resulted  from  defects  in  machinery,  ap- 
pliances, etc.,  was  entirely  erroneous,  but  that,  on  the  con- 
trary, more  than  70  per  cent  of  all  accidents  resulted  from 
carelessness,  thoughtlessness  or  inattention  on  the  part  of. the 
men  theniselves. 

The  point  was  emphasized  that  the  success  of  safety  work 
depended,  in  a  large  part,  upon  the  workmen  themselves,  and 
only  in  a  small  part  upon  the  plant  equipment.  It  was  espe- 
cially promised,  however,  that  the  management  would  at  once 
start  to  install  safety  devices  and  guards  not  only  in  all  places 
where  such  devices  had  been  originally  intended,  but  that  all 
possible  efforts  would  be  made  to  design  and  install  othe'c 
and  further  safeguards  and  safety  appliances  in  order  to 
eliminate  the  proportion  of  the  accidents,  resulting  froitt 
faulty  equipment.  i 

As  a  further  assurance  or  guaranty  of  this,  the  position  of 
general  safety  inspector  was  created  and  a  special  crew  of 
men  was  put  to  work  under  his  direction  to  install  the  guards 
and  safety  devices  mentioned.  This  work  was  faithfully  car- 
ried on  thi-oughout  the  plants  in  such  a  way  that  the  men,  in 
heir  daily  work,  were  reminded  as  constantly  as  practicable 
iliat  the  company  was  redeeming  its  promises,  and  at  the  " 
t/me  time,  they  were  impressed  with  the  ea|j-nestness  and 
tipd  purpose  of  the  management  to  make  safety  a  real  and 
freUine  part  of  the  ojierations. 

luehe  Suggestion  System. — Furthermore,  the  men  themselves 
to  t*  encouraged  to  co-operate  in  the  matter  of  suggesting  and 
menii?  we?'»feguards.  Suggestion  boxes  were  placed  in  each  . 
Previous  to''  H>t'  employes  were  invited  to  make  suggestions 
consequently  to  place  them  in  the  box,  Ihe  company  prom- 
this  accounted  suS'^estlon  would  receive  respectful  consid- 
The  surprising  H  ivorthy  of  adoption  would  be  adopted  and 
under  the  new  cc^  person  making  the  same.  A  system  of 
cent  more  tonnagiiab'e  suggestions  was  instituted,  so  that 
tions.  nse  of  pride  in  the  men  appealed  to  by 

Analysis  of  large  ion  thi's  to  join  in  a  creative  work  of 
whether  the  handlii''entive  of  Immediate  pecuniary  gain  was 
In  a  large  terminaras  been  that  not  only  have  many  yalu- 
some  yards  would  i  safety  been  received  through  the  sug- 
Ihe  several  handllnp  'iggestlons  beyond  the  scope  of  safety, 
shorten  the  time  req  the  value  of  the  suggestions  "thus  re- 
an   Industry  or  vice  \  side  of  the  scope  of  safety,   has  been 
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equal  to.  or  in  excess  of.  the  total  cost  of  everything  done  or 
spent  in  the  safety  work.  For  instance,  a  nesro  road«  a  sug- 
gestion through  the  suggestion  box  which  when  exiiuiiiied 
was  found  not  to  apply  to  safety,  but  was  so  valuable  us  an 
optrdtive  measure  that  he  was  awarded  a  substantial  cash 
prize.  The  suggestion  was  immediately  utilized  at  a  cost  of 
140.  and  is  now  resulting  in  a  savins  of  $200  per  month  in 
the  expense  of  the  operation. 

A  white  man  made  a  suggestion  by  which  300  ft.  of  trestle 
costing  J5  per  foot  were  saved,  and  many  like  illustrations 
could  be  aiven.  The  spirit  of  cooperation  and  good  will  on 
the  part  of  the  men  appealed  to  by  these  various  features  of 
the  program  has  manifested  itself  in  several  ways,  the  labor 
turnover  has  been  steadily  reduced,  and  although  the  total 
working  force  has  been  slightly  decreased,  the  aggregate  out- 
put has  been  increased  by  10  per  cent.  It  Is  felt,  therefore, 
that  even  if  the  organization  which  was  adopted  had  not  re- 
luced  accidents  nor  prevented  injuries  and  suffering.  It  would 
have  more  than  paid  for  all  its  costs  in  money,  time  and  ef- 
lort  by  the  reduction  of  operating  expenses,  by  lowering  the 
rate  of  turnover  and  by  Increasing  the  output  with  a  de- 
creased force.  But,  the  results  which  have  been  obtained  in 
the  prevention  of  injuries  have  been  equally  satisfactory, 
•  specially  when  all  the  obstacles  which  had  to  be  overcome 
.ire  considered. 

Outline  of  Plan. — The  plan  of  safety  organization  which 
«as  adopted  was  designed  fundamentally  to  appeal  to  the  in- 
'•>rest  and  best  human  qualities  of  the  men  from  the  lowest 
^rade  in  the  ranks  to  the  general  manager  himself.  The  or- 
ganization embraced  two  saw  mill  plants  and  two  logging  op- 
■  rations  which  extend  over  an  area  of  some  50  miles  north 
ind  south,  and  employ  a  force  of  about  1,200  men.  The  safety 
uorfc  of  each  plant  and  its  logging  operation  is  under  the 
direct  supervision  of  a  general  committee,  consisting  of  a 
chairman,  the  general  inspector,  the  superintendent,  the  audi- 
tor, and  the  saw  mill  foreman.  The  second  element  of  the 
organization  is  the  general  inspector,  whose  duty  it  is  to  en- 
courage active  efforts  in  each  unit,  to  assist  and  guide  in  the 
work  in  general  and  to  form  the  main  co-ordinating  link  be- 
tween them  all.  The  third  unit  is  the  foreman's  safety  com- 
mittee, consisting  of  five  foremen  at  each  plant  or  logging  op- 
eration, and  working  closely  in  conjunction  with  them  is  the 
fourth  unit,  the  workmen's  safety  committee,  consisting  of 
five  white  workmen  and  a  separate  colored  workmen's  safety 
committee,  consisting  of  three  colored  workmen.  The  fifth 
unit  consists  of  the  foreman  of  each  department,  and  the 
■^ixth  of  the  weekly  safety  overseer  of  each  department. 

Throughout  the  organization,  the  fact  is  clearly  emphasized 
ihat  the  foreman  is  the  most  important  unit  and  that  his  at- 
titude toward  safety  determines  very  largely  what  will  be  the 
attitude  of  the  men  under  him,  and  the  foreman  is  impressed, 
by  ev€r>-  possible  means,  with  his  position  of  leadership  and 
with  the  necessity  of  his  sincerely  maintaining  the  same  in 
all  good  faith  and  perseverance,  if  his  work  is  to  succeed  and 
If  he  expects  to  rank  well  in  the  esteem  of  his  superiors.     The 
foreman  is  further  impressed  with  the  increased  opportunity 
which  safety  affords  him  to  get  on  terms  of  close  human  re- 
lationship with  his  men.  whereby  the  men  may  be  made  to 
feel  more  than  ever  that  the  foreman  (if  he  be  the  right  kind 
't  a  foreman)   is  their  friend  and  helper,  and  that  his  chief 
iincern   is.   as  it  ought  to  be.  their  welfare  and   success  in 
heir  work  in  all  respects,  not  alone  in  safety. 

To  further  arouse  the  interest  and  enthusiasm  of  the  fore- 
lan.  they  are  rotated  in  committees,  each  committee  serving 
iree  months.     They  are  given  broad  privileges  as  to  inspec- 
on.  reports  and  recommendations.     They  also  visit,  and  in- 
ject the  other  plants  and  operations  of  their  employer,  and 
n    certain    occasions,    the    plants    of    other    companies.     On 
•'lese  trips  they  receive  their  full  time  and  expenses.     The 
ame  general  duties  and  privileges  are  allowed  the  workmen's 
ommlttees:    these  committees,  however,  are  elected  by  the 
•nen  themselves  for  terms  of  three  months  and  are  rotated 
IS  to  personnel. 

The  spirit  and  interest  of  the  organizations  are  further  in- 
reased  by  means  of  a  plan  of  competition  between  the  vari- 
is  units.     Every  three  months  the  plant  and  logging  opera- 
tion  which  makes  the  best  record,   considering  accident  re- 
duction and  increased  interest  in  safety,  receives  and  flies  a 
safety  flag  for  the  following  three  months. 

The  General  Inspector, — By  some  it  was  said  that  the  plan 
was  too  elaborate  for  a  lumber  operation,  that  it  was  too  com- 
plicated for  the  comprehension  of.  and  handling  by.  the  type 
of  men  found  as  employes  in  such  works.     So  It  would  prob- 


ably have  proved  had  it  nut  been  fur  the  co-ordinating  agency 
of  the  general  inspector,  wliuse  duty  it  is  to  explain  the  de- 
tails of  the  plan,  to  co-operate  in  its  activities  and  to  see  that 
all  points  of  the  safety  prograni  are  properly  carried  out. 
With  his  aid  and  constant  utiention  it  has  been  made  to  work 
and  work  well,  producing  results  which  have  been  u  source  of 
gratilication  to  all  concerned,  from  the  standpoint  of  operat- 
ing expense  and  production,  ;is  well  as  from  that  broader  and 
humanitarian  one  of  reducing  accidents  and  suffering. 

The  Reduction  of  Accidents  and  Time  Lost. -It  is  required 
that  every  accident,  however  trivial  or  insignificant,  must  be 
formally  reported  and  that  the  injury,  even  if  it  is  merely  a 
break  of  the  skin,  must  receive  immediate  medical  attention, 
the  entire  expense  of  which  is  borne  by  the  employer.  Thus 
has  been  reduced,  to  a  fair  minimum,  the  suffering  and  loss 
«hlch  formerly  resulted  by  infection  from  apparently  trivia! 
injuries.  First  aid  kits  and  first  aid  stations  have  been  in- 
stalled throughout  all  the  works  and  the  workmen's  safety 
committees  and  all  foremen  are  trained  by  the  surgeons  in 
their  use,  so  that  the  results  of  injuries,  formerly  rendered 
serious  by  reason  of  neglect  or  necessary  delay  in  obtaining 
medical  attention,  are  minimized,  both  as  to  suffering  and 
loss  of  time.  The  accident  frequency  rate  (these  figures  In- 
clude every  kind  of  accident  even  the  most  trivial)  has  been 
reduced  in  the  mills  from  70  per  l.uOu  men  per  month  to  40 
per  1.000  men  per  month,  and  in  the  woods  operations,  while 
the  frequency  rate  has  not  been  substantially  reduced,  there 
has  been  a  striking  reduction  in  the  severity  rate  or  the  days 
lost  per  man  per  month.  As  a  matter  of  fact,  the  frequency 
rate  has  been  improved  considerably  more  than  the  above 
statements  would  indicate,  because  of  the  fact  that  more 
nearly  all  accidents  are  being  recorded  than  heretofore.  Fore- 
men are  being  trained  to  be  more  and  more  careful  to  report 
every  injury,  no  matter  how  slight,  and  accidents  are  now 
being  reported  which  formerly  were  not  noted  at  all. 

The  Saving  in  Caring  for  Injured  Men. — .\  substantial  sav- 
in.? in  the  expense  of  caring  for  injured  employes  has  re- 
sulted. Although  there  is  no  workmen's  compensation  law  in 
the  state  of  Mississippi,  the  company  is  paying  half  time  for 
all  time  lost  on  account  of  injuries  received,  and  is  also  pay- 
ing for  surgeon's  attendance,  drugs,  etc..  including  hospital 
bills  for  all  cases  where  such  treatment  is  necessary.  These 
expenses  are  borne  without  regard  to  the  question  of  legal 
liability;  in  other  words,  without  regard  to  whether  the  in- 
jury was  received  through  the  fault  of  the  employer  or  of 
the  employe.  In  spite  of  this  extra-legal  and  far  more  liberal 
policy  of  compensation,  the  total  cost  to  the  employer  during 
six  months  of  organized  work  has  been  less  by  approximately 

00  per  cent  than  was  the  cost  during  the  six  months  prior  to 
the  adoption  of  the  plan.  It  is  to  be  noted  that  in  the  present 
estimate,  everything  that  is  spent  for  the  maintenance  of  the 
safety  organization,  including  the  salary  of  the  general  inspec- 
tor and  all  other  agents  and  employes  of  the  safety  and  cas- ' 
ulty  departments,  are  charged  into  this  cost,  and  yet,  as 
just  mentioned,  there  has  been  the  substantial  saving  of  30 
per  cent  already  accomplished. 

The  Effect  on  the  Foreman. — The  results  in  the  short  time 

01  but  little  more  than  six  months  may,  therefore,  be  stated  as 
equalling  every  reasonable  expectation,  and  in  some  respects 
to  have  been  more  than  was  really  anticipated.  Of  course, 
<here  have  been  foremen,  even  in  the  more  important  depart- 
ments, who  have  taken  to  the  work  slowly  and  with  ill-con- 
cealed indifference.  They  say  that  it  was  not  done  at  such 
and  such  a  place  where  they  came  from  and  had  their  train- 
ing, and  that  "they  didn't  kill  so  many  there,"  and  that  "it 
is  a  lot  of  extra  trouble  and  humbug  for  nothing."  There  are 
still  men  in  the  ranks  who  continue  to  regard  the  whole  pro- 
gram with  a  smiling  tolerance  to  be  endured  until,  as  they 
think,  the  enthusiasm  which  is  now  apparent  shall  have  time 
to  die  down,  and  it  is  not  to  be  doubted  that  there  are  yet  a 
few  who  even  look  hopefully  to  a  day,  when,  as  they  expect, 
the  same  old  system  of  carelessness  and  indifference  to  re- 
sults may  have  sway  as  in  the  past.  But  in  contrast  to  them 
are  other  foremen  who  have  taken  and  are  continuing  to  take 
genuine  and  sincere  interest  in  the  work  and  are  determined 
to  make  it  a  lasting  success,  and  such  foremen  are  being  fol- 
lowed cheerfully  by  their  men. 

A  Test  of  Efficiency.^The  time  has  now  arrived  when  the 
management  is  beginning  to  take  definite  note  of  the  fact  that 
the  efficiency  of  both  foremen  and  men  is  fairly  accurately 
gauged  by  the  direct  interest  taken  by  them  in  the  safety 
work.  Or,  to  state  this  proposition  in  other  words,  the  man- 
agement is  now  finding  that  the  value  of  the  individual  em- 
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Ijloye  as  a  producer,  whether  he  be  foreman  or  workman,  is 
very  cearly  in  direct  proportion  to  the  interest  which  that 
employe  is  taking  in  the  matter  of  aiding  and  encouraging  the 
advancement  of  safety  work.  Therefore,  the  progress  of  the 
plan  has  just  about  reached  the  stage,  or  soon  will  reach  it. 
when  it  will  be  necessary  for  the  nianasf'iue"'-  '«  ovA^v  to 
make  absolutely  secure  the  success  and  to  guarantee  the  con- 
tinual increasing  success  of  the  plan,  to  begin  to  let  out  of  the 
works,  as  judiciously  as  can  be  done,  all  those  who  will  not 
genuinely  take  part  and  aid  sincerely  in  the  progress  of  the 
plan  and  In  its  purposes  from  beginnini:  to  end.  Kspecially 
will  this  be  applied  when  considering  the  retaining  of  indif- 
ferent foremen.  It  is  inconceivable  that  any  intelligent  man- 
agement, with  the  result  before  it  which  has  been  accom- 
plished in  so  short  a  time,  will  not  take  the  requisite  steps  in 
this  connection,  unpleasant  as  it  may  be  to  any  management 
to  sever  relations  with  some  employes  who  have  been  long  in 
th°  ser\  ici'. 

The  Results.— To  sum  up  the  results.  There  has  been  cre- 
ated a  feeling  of  closer  personal  relationship  between  em- 
ployer and  employe  and  a  stronger  sense  of  loyalty  and  good 
will.  The  labor  turnover  rate  has  been  reduced,  and  with  a 
smaller  force,  there  has  been  a  10  per  cent  increase  of  output. 
Through  the  installation  of  suggestions  made  by  the  men.  the 
cost  of  operations  has  been  reduced  to  an  amount  more  than 
equaling  all  that  has  been  spent  for  safety  and  for  the  main- 
tenance of  the  safety  organization,  the  accident  severity  rate 
has  been  reduced  50  per  cent,  the  frequency  rate  40  per  cent, 
and  the  total  cost  of  the  safety  and  casualty  departments,  on 
a  much  more  liberal  basis  than  ever  before  as  to  allow- 
ances, has  been  reduced  30  per  cent  below  all  previous  costs 
for  like  periods:  and  with  it  all,  there  is  the  greater  and  more 
genuine  satisfaction  that  there  has  been  put  into  the  work  the 
spirit  of  humanity,  of  kindness  and  of  patriotism,  which,  to 
every  good  man.  outweighs  mere  dollars,  and  cents  beyond 
any  thought  of  comparison 

Air    Filter  and  Trap   for   Compressed  Air 

Lines 

A  filter  and  trap  for  air  pipes  that  is  stated  to  have  been 
in  successful  use  since  1914  at  the  Gneisenau  Pit.  Germany, 
is  described  in  November  Compressed  Air  Magazine. 

The    filtering    material    consists    of    small,    angular,    rough 


ber.  Tl;e  flints  in  the  water  trap  intercept  all  dirt  and  moist- 
ure, unci'tht  air  emerges  thoroughly  cleaned  and  dried.  As 
to  the  drying,  this  can  mean  only  that  the  actual  water  in  its 
condensed  form  will  be  removed,  with  no  effect  upon  the 
.vatcr  vapor,  which  might  still  be  present  in  the  air  up  to 
ihe  point  of  actual  saturation.  It  is  stated  that  the  air  pres- 
sure is  not  affected  by  the  insertion  of  the  trap  in  the  pipe 
lin"^.  at-  proved  by  measurements,  which  would  be  true  only 
if  the   passages   provided   were   of  sufficient   area. 


Filler  and  Trap  for  Air  Pipes. 

lumps  of  crushed  flint,  which  the  compressed  air  has  to  pass 
through  on  its  way.  According  to  a  published  description, 
the  Mir  arrives  with  great  velocity  In  the  first  air  chamber 
where  It  is  deflected  90°.  It  leaves  the  air  chamber  through 
au  opering  in  the  bottom  and  Is  blown  through  the  inter- 
Btices  between  the  lumps  of  fiint,  rising  into  the  next  cham- 


Fund  a  mental  Ideas   in   the   Trans- 
portation Act 

In  an  address  before  the  aniui^il  ineelins;  of  the  Massachu- 
setts Chamber  of  Commerce  at  Boston,  Mr.  Alfred  H.  Thom, 
General  Counsel  of  the  Railway  Executives,  reviewed  the  rail 
way  history  of  the  country  very  briefly  and  showed  the  causes 
which  led  up  to  the  passing  of  the  Transportation  Act.  These 
causes  are  perhaps  by  now  well  enough  understood  by  at 
least  a  large  part,  if  not  the  majority,  of  the  public. 

Mr.  Thom  is  undoubtedly  echoing  the  belief  of  most  rail- 
way executives  when  he  states  that  the  Transportation  Act 
is  an  economic  triumph  of  popular  government,  and  that 
"it  furnishes  new  assurance  and  .i;ives  fresh  courage  and  hope 
to  those  who  believe  in  the  good  sense  and  the  spirit  of  wis- 
dom and  statesmanship  which  reside  in  the  masses  of  the 
people  and  which  will  ultimately  manifest  itself  in  the  sys- 
tem of  laws  evolved  out  of  public  opinion. 

Men  ma.v,  still  debate  as  to  the  adequacy  of  the  legislation 
which  has  been  adopted,  but  there  can  be  no  reasonable  dif- 
ference of  opinion  as  to  the  soundness  or  value  to  the  (la- 
tion  of  the  new  conception  that  has  been  accepted  of  the  re- 
sponsibility of  government  to  the  subjects  which  it  under- 
takes to  regulate  and  of  the  recognition  of  the  fact  that  the 
credit  of  these  carriers,  on  w-hich  their  ability  to  perform 
their  essential  public  service  depends,  is  a  matter  of  pro- 
found and  vital  public  concern,  and  must,  out  of  regard  for 
public  welfare,  be  dealt  with  on  reasonable  and  sound  busi- 
ness principles." 

The  fundamental  ideas  in  the  act  as  given  by  Mr.  Thom 
are  as  follows: 

That  transportation  is  a  business  in  which  tlie  public  is 
vitally  interested. 

That  the  system  of  private  ownership  and  operation,  invig- 
orated and  vitalized  by  individual  initiative  and  enterprise,  is 
in  the  public  interest  to  be  preferred  to  government  owner- 
ship and  operation,  and  that  it  is  more  equitable  to  distribute 
the  cost  of  supporting  it  among  the  persons  who  use  it  in  pro- 
portion to  their  use,  than  to  impose  it  on  all  the  people — on 
those  who  do  not  use  it  as  well  as  on  those  who  do — irre- 
spective of  their  use.  by  levying  it'  as  a  universal  tax  and  pay- 
ing it  out  of  the  public  treasury. 

That  the  business  of  transportation  must  be  treated  as  a 
business  and  that  unless  so  treated  it  cannot  survive  and 
perform  its  fuseful  and  essential  public  purpose. 

That  the  Government  cannot,  in  conscience  or  with  due 
regard  for  the  public  welfare,  exercise  the  power  of  regula- 
tion, which  involves  the  restriction  of  business  opportunities, 
without  at  the  same  time  accepting  the  responsibility  of 
seeing  that  justice  is  done,  proper  encouragement  and  sup- 
port afforded,  and  that  the  charges  for  transportation,  while 
limited  so  as  to  prevent  injustice  to  and  extortion  on  its 
users,  are  reasonably  suiricient  to  attract  the  capital  needed 
to  make  and  keep  the  facilities  of  transportation  adequate  to 
the  public  needs. 

That.  Iherofore,  the  proper  financial  credit  of  these  car- 
riers is  primarily  and  principally  a  matter  of  public,  and  only 
in  a  minor  degree  of  private,  concern;  for  on  the  adequacy 
of  such  credit,  the  supply  of  transportation  is,  under  the  sys- 
tem of  private  ownership,  dependent,  and  the  system  cannot 
be  abandoned  for  any  other  without  profound  influence  on, 
and  grave  consequences  to.  our  cliosen  and  established  gov- 
ernmental institutions. 


Bulletin  on  Storage  Battery  Locomotives. — The  U.  S.  Bu- 
reau of  Mines.  Washington,  n.  C.  has  recently  issued  Tech- 
nical Paper  264,  "Preliminary  Investigations  of  Storage  Bat- 
tery Locomotives;  Specifications,  Laboratory  Tests,  Permis- 
sible Schedule','  by  L.  C.  Ilsley  and  H.  B.  Brunot,  electrical 
engineers  of  the  Pittsburgh  Experiment  Station  of  the  Bu- 
reau of  Mines. 
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Principles  of  Tie  Plate  Design 

Tin-  iisf  oi  ti"  plulta  on  AiiifriLUii  railways  is  still  in 
tiODiewhut  of  ail  experimental  stuye  notwithstuniliiig  the  fact 
that  there  are  uiilliuns  in  use  and  that  tnere  is  no  longer 
any  argument  as  to  their  economy.  Since  their  first  Intro- 
duction tie  plates  have  undergone  an  evolution  from  the  deep 
proni^ed.  deep-ribbed  or  deep-lug  type  to  the  preseiil-duy 
practically  flat  type,  but  this  flat  type  has  many  variations. 
Mr.  Howard  H.  George,  Assistant  Engineer  Public  Service 
Railway  of  New  Jersey,  writing  in  the  Electric  Hallway 
Journal,  has  reviewed  some  priiuiples  of  the  plate  design 
and   use.    The  following  Is   taken   from   his  article: 

The  question  of  tiephde  design  and  Its  effect  on  the  tie 
IS  one  of  the  important  problems  that  confronts  the  tracK 
maintenance  engineer.  It  has  r.'ceivei',  a  great  deal  of  at 
tenlion  and  study  through  the  efforts  of  the  various  com 
mittees  of  the  American  Railway  Engineering  Association, 
under  whose  direction  a  number  of  tests  and  experiments 
have  been  made. 

There  has  been  much  discussion  among  steam  railroad 
engineers  as  to  the  minimum  thickness  of  plates  required 
at  the  edge  of  the  rail  base.  Sonif  have  argued  for  a  mini 
mum  of  \  in.  while  others  have  n\aintained  that  a  thick- 
ness of  Vi  In.  gives  more  satisfactory  results.  Of  course  it 
i.*^  entirely  a  matter  of  respective  loading  and  the  kind  of 
timber  m  the  tie  on  which  the  plate  Is  used.  In  the  case  of 
electric  railways  It  is  not  felt  that  the  load  requirements 
would  ever  justify  specifying  a  thickness  In  excess  of  V,.  in. 
and  a  thickness  of  7  I'l  In.  will  generally  be  found  to  be 
ample,  regardless  of  the  kind  of  timber  in  the  tie. 

Some  railroads  are  using  an  inclined  tie-plate,  the  maxi- 
mum thickness  of  which  Is  \  in.  and  the  minimum  less 
than  ^  In.  In  addition  the  plate  Is  cambered  lengthwise 
of  the  rail,  this  giving  a  line  contact  instead  of  a  surface 
contact  between  the  rail  base  and  the  tie-plate,  which  line 
of  contact  is  always  at  some  point  between  the  two  edges 
as  the  rail  flexes  under  moving  loads.  It  eliminates  the  con- 
centration of  the  load  on  the  near  and  far  edges  of  the  tie 
plate  as  the  loads  approach  and  recede.  One  large  rail- 
road has  adopted  a  tie-plate  of  this  design  as  its  standard 
The  Inclination  tilts  the  rait  inwards  and  is  designed  to 
make  the  resultant  force  due  to  a  wheel  load  on  the  rail 
and  the  wedging  action  due  to  the  coming  of  the  wheels, 
which  are  at  right  angles  to  each  other,  coincide  with  the 
center  of  the  rail.  Some  few  engineers  have  at  various 
times  argued  to  eliminate  coning,  but  they  evidently  were 
not  very  well  informed  as  to  the  reason  for  Its  use.  As  a 
matter  of  fact.  It  Is  absolutely  necessary  for  the  safe  opera 
tlon  of  a  railroad.  Wheels  were  tirst  made  with  flat  treads. 
but  they  soon  tore  to  pieces  the  metal  strips  used  for  rails 
and  the  wheel  flanges  as  well,  so  that  it  early  became  neces- 
sary to  introduce  coning  as  a  matter  of  safety.  It  elimi- 
nates excessive  rubbing  of  the  Hanges  against  the  side  of 
the  rail  head.  When  the  flange  approaches  the  rail  that 
wheel  is  tutnlng  on  a  larger  diameter  than  the  other  wheel 
on  the  same  axle,  and  because  they  are  rigidly  fixed  on  the 
axle  the  wheels  are  caused  to  swerve  In  the  other  direction 
slightly  until  a  corresponding  action  takes  place  on  the 
other  rail. 

Tests  have  been  made  at  Purdue  University  to  determine 
the  relation  of  the  crushing  strength  of  different  ties  with 
and  without  tie-plates.  It  was  found  that  the  liber  stresses 
per  unit  of  area  of  the  wood  under  the  tie-plate  at  the  elas- 
tic limit  in  the  case  of  the  oak  ti'!  were  less  than  those  under 
the  rail  alone,  with  the  exception  of  one  type  of  tie-plate  that 
Ta<!  tested.  Of  course,  the  total  load  was  greater.  This 
was  accounted  for  by  the  perceptible  springing  of  the  tie- 
plates,  thus  producing  a  non-uniform  pressure  on  the  wood 
under  the  plates.  Therefore,  the  loads  carried  with  the  aid 
of  the  tie-plate,  while  larger,  were  not  increased  in  the  same 
ratio  as  the  Increase  of  the  bearing  surface.  In  the  loblolly 
pines  and  in  the  case  of  one  type  of  tie-plate  tested  on  red- 
oak  ties,  no  perceptible  springing  of  the  tie-plates  was  ob- 
served within  thf*  elastic  limit  of  the  timber,  the  load  being 
increased  in  practically  the  same  ratio  as  the  surface.  These 
facts  must  be  given  careful  consideration  In  designing  tie- 
plates  for  use  with  any  particular  kind  of  timber.  The  pri- 
mary purpose  or  function  of  a  tie-plate  Is  to  protect  the 
tie  from  mechanical  wear,  and  all  other  functions  should 
be  subordinated  to  this.     Of  course,  the  brace  tie-plate  also 


must  act  as  a  brace  and  cure  must  be  taken  In  its  design 
to  obtain  a  good  fit  and  in  the  specitlcaticns  to  see  that  the 
jinrmissible  variation  in  the  dimensions  shown  does  not  de- 
feat this  object.  Assuming,  however,  (hut  the  tie-plate  will 
be  of  sulhclent  area  propi'rly  to  distribute  the  loiids  Imposed, 
and  that  it  is  of  sulllcient  thickness  to  prevent  buckling,  it 
is  necessary  that  tin-  movement  between  the  pl'.ite  and  the 
tie  be  reduced  to  a  minimum  or  eliminated  ii  possible. 
Otherwise,  due  to  Impact,  llie  force  of  the  blow  delivered 
soon  crushes  the  lie  and  renders  the  lie  plate  ineffective,  the 
crushed  wood  fibers  permitting  the  roiention  of  moisture 
and  li.istenli'K  decay.  Also  c;iro  should  be  taken  to  ^ee  that 
there  is  no  chance  for  lateral  niovemeui  of  the  rail  across 
the  plate  and  that  the  distance  between  the  inside  faces  of 
the  spike  holi-s  is  not  greater  than  the  widtli  of  the  rail 
base.  Exce.4slve  rail  movement  causes  excessive  wear  on 
the  spike  Itself  and  should  be  prevented  as  far  as  possible 
It  Is  rt cognized  that  I;  Is  the  best  practice  to  lequire  that 
all  holes  be  punched  from  the  top  of  the  plate.  This  in- 
jures a  smooth  surface  for  the  rail  bearing.  However,  tliere 
may  be  special  cases  where  holes  will  have  to  be  puncheil 
from  till-  bottom,  where  ll  is  not  |)ractical  to  punch  from  the 
lop. 

I'robably  no  other  track  fixture  deteriorates  so  rapidly 
from  rust  as  the  tie-plate.  Many  engineers  favor  coating  all 
plates  with  oil  before  Bh!pi)iiig  from  the  mill  to  retard  this 
corrosive  action  as  much  as  possible.  However,  oiilnlon  as 
to  the  value  of  such  an  oil  coating  is  divided.  The  New- 
York  Central  R.  R.  maue  some  tests  a  few  years  ago  of 
some  steel  plates  coated  with  linseed  oil  and  found  that 
they  began  to  rust  within  two  or  three  months  when  ex- 
posed to  ordinary  weather  conditions.  Since  storage  of  such 
fixtures  as  tie-plates  Is  generally  made  In  the  open  or  under 
open  sheds,  they  are  more  or  less  exposed  to  the  weather 
and  corrosion  Is  apt  to  be  very  rapid,  especially  where  they 
are  exposed  to  salt  air.  On  our  own  property,  it  has  been 
the  practice  to  require  the  manufacturer  to  coat  all  tie- 
plates  with  red  lead  before  shipping,  and  this  has  been 
found  to  give  excellent  results.  It  not  protected  in  some 
way.  steel  tie-plates  are  very  apt  to  go  to  pieces  very  rapidly 
before   they   get   Into  the  track. 

The  Inspection  cost  of  the  plates  is  very  small.  It 
amounts  to  only  about  20  ct.  per  ton  at  the  present  time. 

Cross  Tie  Tables.— The  following  table  from  the  Nov.  20 
Cross  Tie  Bulletin  of  the  National  Association  of  Railroad 
Tie  Producers  shows  the  board  feet  and  cubic  feet  per  tie. 
number  of  ties  per  1,000  board  feet,  gallons  of  creosote  and 
pounds  of  zinc  chloride  per  1,000  ties  under  specified  treat- 
ments for  the  more  common  sized  sawed  ties.  The  table 
was  compiled  by  E.  M.  Blake: 

LKNttTH.   8  FT. 
.  5,-  !r.j  Gals,    of    croosote  ■<   ■ 

o  ^  c.""  PiT  1.00"  ties.  sp.  u     V. 

^  =•  t.  Bi-  srav.    LOL-iG,    or  c  £.  = - 

■J  >-  —  •- c  tre.ited   lindor  w-  — —  u 

c  —  -.'  ^-^  Rueplny    prnee«P.  z~-^  ^ 

i  C  "  .g  •'■•5  ">-            «-0"'-  xcg- 

£  ca  =  O's  P*r                por  j:2= - 

C  ea:::  u  K-  cu.  ft.         cu.  ft.        -."0-= 

r,"x8" :t2.nn  2.6B  :n.25  i.ssfi  1.839  i.aan 

;»xS" 37. .IS  .1.11  2G.S0  l.ftfiT  2.14S  1.555 

7";9".        .    -(2  00  3.50  23.80  2.212  2.4H  1.750 

7"xin" 4e.f>i;  s.ss  21.13  2.45!i  2.GS2         1.914 

i.kngth.  s  ft.  b  in. 

r,"xS" 34.00  2  S3  29.41  1.7;il  1.954  1,417 

7"x8" 39.fi6  3.31  25.21  2.091  2.281  1.G54 

7"x9" 44.fi2  .".72  22  41  2.351  2.5fi5  I.SGO 

7"xl0" 49.58  4.13  20.17  2.iil2  2.850  2.0GG 

Stripping  a  Sand  Pit  by  Blasting.— Stripping  at  the  sand 
pit  of  the  Washington  Sand  Ai  C.r.ivel  Co..  near  Bladenburg. 
Md.,  is  done  by  blasting  with  dynamite,  -1  to  6  ft.  of  top 
soil  being  removed  In  this  way.  These  pits  are  located  at  the 
side  of  a  creek  and  the  sand  Is  loaded  on  boats  by  means  of 
a  floating  suction  dredge  operated  on  the  creek.  A  re- 
cent shot  was  loaded  as  follows:  Bore  holes  were 
put  down  vertically,  4  ft.  deep  and  located  8  ft.  back 
from  the  creek  bank.  In  this  shot,  there  were  seven  charged 
boles,  214  ft.  apart,  in  the  row.  Five  cartridges  of  40  per 
cent  ammonia  dynamite  lVix8  was  the  charge  in  each  hole. 
Each  charge  was  primed  with  an  electric  blasting  cap  and 
the  firing  done  with  a  blasting  machine.  The  shot  removed 
the  top  from  the  section  blasted,  throwing  most  of  the  dirt 
into  the  creek.  It  is  figured  that  the  cost  of  the  blasting  Is 
more  than  balanced  by  the  saving  In  the  time  and  cost  of 
operating  the  dredge  to  remove  the  top.  This  work  was  all 
waste,  because  no  use  could  be  made  of  the  top  soil. 
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The  Superpower  Survey 

The  following  is  taken  from  a  report  by  Mr.  William  S. 
Murray  in  the  September  bulletin  of  the  Ameiican  Railway 
Engineering  Association  on  the  Superpower  Survey  which 
has  been  started  under  his  direction: 

The  United  States  Government  has  recognized  the  appeal 
made  by  a  committee  representing  the  engineers  of  this 
country  who  appeared  before  the  Appropriations  Committee 
of  the  House  of  Representatives  In  April  to  present  the  case  of 
the  superpower  system,  and  both  branches  of  Congress  have 
now  approved  the  superpower  survey  for  the  zone  on  the 
north  Atlantic  seaboard  between  Boston  and  Washington  and 
inland  from  the  coast  averaging  150  miles,  and  have  granted 
an  appropriation  in  the  amount  of  $1.5.000  with  which  to 
carry  on  the  work. 

The  plan  has  for  its  central  idea  the  construction  of  an  elec- 
trical regional  power  system  applicable  to  the  industries  and 
railroads  existing  within  the  territory  between  Boston  and 
Washington  and  inland  from  the  coast  150  miles. 

In  this  area,  which  is  less  than  5  per  cent  of  that  of  the 
United  States,  there  is  installed  n  machine  capacity  aggre- 
gating 17.000,000  HP.:  10.000,000  of  this  is  required  to  run 
the  industries;   7,000,000  is  required  to  operate  the  railroads. 

By  the  installation  of  high-powered,  high-economy  tide- 
water steam  and  hydroelectric  stations  and  steam  stations 
located  at  the  mouth  of  mines,  within  the  territory  named, 
all  interconnected  with  a  transmission  system,  using  also  the 
large  central  stations  now  built  and  located  at  the  larger 
cities,  such  as  in  Boston,  Providence.  New  York,  Philadel- 
phia, and  Baltimore,  there  can  be  integi'ated  one  great  re- 
gional power  system  from  which  power  can  be  delivered  to 
the  industries  and  railroads.  Such  is  the  proposed  modifi- 
cation to  our  present  power  practice.  What  will  be  the  re- 
sult?    The  following: 

1.  At  $5  a  ton  the  coal  saving  will  be  $150,000,000  per  an- 
num. 

2.  The  maintenance  savings  due  to  electric  versus  steam 
drive  in  the  factories  and  on  the  railroads,  plus  the  savings 
!o  be  gained  in  the  reduction  of  train-miles  by  virtue  of  the 
ability  of  the  electric  locomotive  to  consolidate  greater  ton- 
nage  in   single  trains,   will   be  $150,000,000   per  annum. 

."?.  Thore  will  be  created  a  "common  carrier  system  of 
power,"  lifting  the  coal  off  the  rails  and  automatically  open- 
ing up  cargo  space  for  the  haul  of  more  valuable  and  higher- 
priced  commodity. 

4.  Operation  will  be  speeded  up  in  large  switching  yards 
and  passenger  terminals,  thus  greatly  increasing  track  ca- 
pacity without  adding  track  mileage  or  equipment  due  to 
the  greater  facility  of  control  in  the  three  classes  o£  service — 
passenger,  freight  and  switch. 

5.  There  will  be  delivered  a  cheap  and  reliable  electric 
power  at  the  doors  of  all  industrial  workers,  replacing  the 
antiquated  and  wasteful  steam  engine  and  thus  faciiitating 
multiple   production. 

6  There  will  be  saved  the  labor  of  the  miner,  the  mainte- 
nance of  the  tools  he  used  in  mining,  the  maintenance  of 
r>nd  cost  of  operating  the  equipment  that  hauled  the  ton  of 
coal — which  was  only  to  be  wasted  after  traveling  maybe 
300  miles. 

7.  While  we  are  throwing  away  one  ton  for  every  two 
taken  out  of  the  ground,  the  hole  la  getting  deeper,  the  lift 
Is  getting  more  costly  and  vie  are  exhausting  the  great  east- 
em  coal  fields.  Except  for  those  who  are  too  blind  to  see. 
this  can  mean  but  one  thing — namely,  that  the  cost  of  coal 
is  on  the  upgrade  and  there  is  no  summit  to  the  grade.  But 
we  can  at  least  lower  the  percentage  of  that  grade. 

Two  great  fundamental  factors  stamp  this  matter  as  one  of 
national  Importance.     They  are: 

1.  It  stands  pre-eminently  for  the  conservation  of  the  na- 
tion's natural  resources. 

2.  It  provides  a  tool  which  is  the  kinetic  embodiment  of 
real  force  to  speed  up.  increase,  and  maintain  production  in 
this  country  at  high  efficiency. 

It  is  quite  natural  that  something  that  can  save  so  large 
a  sum  of  money  must  be  large  in  Itself.  The  investigation 
and  report  would  not  be  complete  without  the  inclusion  of  a 
plan  loolilng  toward  the  financing  of  the  project,  and  such 
a  course  of  procedure  should  be  outlined  quite  as  definitely 


as  the  system  which  will  eliminate  these  wastes.  I  believe, 
however,  it  is  far  more  important  first  to  allocate  these 
wastes  and  their  amounts  so  that  when  equated  in  dollars 
and  cents  they  will  form  a  solid  foundation  upon  which  to 
base  financing  The  part,  therefore,  that  the  Government 
is  playing  in  this  matter  is  only  to  finance  an  administrative 
and  engineering  force  to  show  clearly  what  these  wastes  are: 
and  this  force  has  been  organized  and  is  known  as  the  Super- 
power Survey,  with  headquarters  at  709  Sixth  Ave..  New 
York   City. 

The  zone  I  have  described  is  the  most  congested  railroad 
and  industrial  district  in  the  United  States,  but  there  are 
others  that  are  due  for  investigation  of  a  similar  character. 
In  short,  it  may  be  said  that  the  project  makes  toward  the 
establishment  of  a  national  power  policy,  and  the  other  dis- 
tricts will  be  electrified  in  the  order  of  their  power  density. 

As  the  object  of  the  investigation  and  report  is  necessarily 
divided  into  two  principal  features — (a)  an  allocation  of 
and  the  amount  of  wastes  in  labor,  fuel  and  other  materials 
as  at  present  applied  to  the  railways  and  industries  In  the 
zone,  and  (b)  the  design  of  a  regional  system  by  the  means 
of  which  these  wastes  will  be  eliminated — if  seemed  of  spe- 
cial importance  to  me  that  the  investigation  should  be  divided 
into  three  departments — (1)  power  and  transmission.  (2) 
railways,  and  (.'5)  industries.  To  that  end  three  departments 
were  created  and  a  division  chief  appointed  to  head  each, 
with  an  engineer-secretary  assigned  to  the  duty  of  collaborat- 
ing \  ith  these  division  chiefs  in  the  collection  of  field  data 
and  preparing  the  data  as  nearly  as  possible  for  report  text. 
The  services  of  the  Chief  Hydraulic  Engineer  of  the  United 
States  Oeological  Survey  and  of  the  Chief  Mechanical  Engi- 
neer of  the  Bureau  of  Mines  will  also  be  contributed  in  part 
to  the  engineering  staff  of  the  superpower  survey. 

Feeling  the  desirability  of  obtaining  the  counsel  of  men 
who  would  be  representative  of  power  producers  and  power 
fonsumers  and  of  the  people  as  a  whole  representing  a  na- 
tional power  policy,  I  recommended  to  Director  Smith,  of 
the  Liiited  States  Geological  Survey,  that  an  advisory  board 
he  appointed  of  n;en  representative  of  the  above  classes,  and 
to  that  end  the  Secretary  of  the  Interior  ofliciaily  invited  to 
meiiibership  on  such  a  "board  gentlemen  who  would  be  rep- 
resentative of  New  England  railroads.  New  York  railroads, 
engineering,  technical  publicity,  the  National  Electric  Light 
Association,  the  American  Electric  Railway  Association,  the 
.American  Railway  .Association,  and  the  National  Industrial 
Conference  Board. 

Meetings  of  the  Advisory  Board,  which  will  be  attended 
also  by  the  Director  of  the  United  States  Geological  Survey 
and  the  chairman  of  the  Engineering  Staff,  will  be  called  not 
less  than  every  two  months,  at  which  time  the  chairman  of 
the  Engineering  Staff  will  present  the  progress  of  the  work 
during  the  two  previous  months  and  the  proposed  procedure 
during  the  succeeding  two  months.  In  such  manner  the  en- 
gineering staff  will  constantly  have  the  advantage  and  value 
of  the  counsel  of  such  an  advisory  board.  Professor  L.  P. 
Breckenridge,  of  Yale  University,  has  consented  to  serve  as 
chairman  of  that  board.  • 


Filing  Magazine  Articles 

A  useful  method  of  filing  articles  from  technical  magazines 
is  described  by  J.  B.   Dillon  in  Power  Plant  Engineering: 

The  steel  wire  clasp  that  binds  the  magazine  is  removed 
with  a  pair  of  pliers  and  a  knife.  This  permits  spreading 
out  the  pages  single,  or  double;  using  a  paper  knife  as  de- 
sired. Next  the  preferred  pages  are  placed  in  a  loose-leal 
binder.  With  a  blue  pencil  each  page  is  numbered  from  1 
up.  In  the  back  of  the  binder  are  2."?  sheets  of  unruled  white 
paper  the  same  size  as  the  clippings.  These  sheets,  headed 
A.  B.  C.  etc.,  X  Y'  Z  on  one  sheet  and  are  used  for  indexing 
the  articles.  For  example  on  index  page  A  will  be  found 
Alternators  in  Parallel  666.  .Alternator  Slip  544.  Now  un- 
der S  is  also  shown  Slip  544.  On  index  page  B  is  Belt  Slip- 
page, cause,  272.  and  so  on  all  through  the  alphabet.  Any 
small  item  that  is  of  importance  is  not  cut  and  carried  In  an 
envelope,  pigeonhole,  or  any  other  place;  but  the  whole  page 
is  placed  in  the  binder,  the  item  properly  listed  in  the  index 
and  can  be  brought  into  view  within  a  minute;  the  only 
search  necessary  is  to  scan  the  index  and  then  turn  a  few 
pages.  Should  the  original  item  not  carry  a  caption,  it  ia 
easy  to  give  it  one  with  your  blue  pencil  and  so  list  it  in  the 
index. 
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The  Unit  Freight  Handling  System 

Till-  Ki.iT  aiKl  Kail  TrHiicjiorti'tiui  ■  d  hi  Si.  l.ouis  lias 
iifvelopoii  the  Triniiy  Freight  Unit — :i!i  iiuerchangeaul*- metal 
container — ilesignfil  to  carry  freight  and  also  to  facilitate  its 
trai!sfer.  As  described  in  the  Railway  Mechanical  Kimineer 
these  containers  ari'  made  In  a  niiinb»'r  of  different  ways 
tor  carrying  various  kinds  of  maten.ils:  with  side  opening 
doors  for  package  Ireight,  with  top  doors  and  drop  l<ottoui 
for  loose  bulk  freight,  and  tanks  for  carrying  liquids.  They 
are  designed  so  that  merchandise  may  be  placed  in  a  con- 
t.ii:  'T  at  a  manufacturing  plant,  or  in  a  warehouse,  the  con- 
'._i:i."r  locked  and  sealed,  and  then  transported  by  motor 
truck  to  a  railroad,  or  to  a  waterway,  where  the  contalniT 
and  its  contents  are  transferred  to  a  flat  car,  or  to  i  boat, 
without  rehandling  the  material  and  without  incurring  the 
riBk  of  loss  so  frequently  resulting  throueh  theft  or  from 
the  damage  occurring  in  the  more  ordinary  methods  of  li'iii- 
dllng  freight. 

1  he  units  are  made  in  capacities  of  L''^  tons  and  lit  tons 
•^ach  and  are  proportioned  so  that  live  10-ton  units,  or  I'li 
J'~-ton  units,  or  several  units  of  both  capacities,  and  for  any  of 
the  dlfTerent  classes  of  freight  can  be  carried  on  a  flat  car 


running  hoards  in  the  -anu-  nia/iiier  as  a  bo.\  car.  This 
typo  of  container  is  loiKtni,  !icl  with  top  d.iors.  through 
which  the  freight  is  loaded,  am!  ■sometimes,  with  drop  bottom 
doors  for  discharging  the  loan  it  may  be  loailed  by  hand  or 
by  means  of  an  automatic  buiket,  or  by  other  devices  for 
handling  loose  materials.  .\fi,.r  loading  the  containers  the 
doors  are  closed— and  locke.l  if  desired  -and  the  entire  load 
lifted  by  means  of  specially  d<<igiud  lifting  link<  suspended 
from  a  spreader  bar  Tties"  links  engage  in  slotted 
trunnions  on  the  sides  of  the  ccmiainer.  keeping  it  in  an  up- 
right positioi>  by  means  o(  a  latch  on  the  links.  Whi-n 
the  container  Is  in  the  desirnl  .'oiaiion  the  link  latch  "an  be 
released  niul  the  conlaimT  oviTt'irncd,  or  the  drop  bottom 
doors  relen.sed — when  the  container  is  ot  that  type — and  the 
load  discharged. 


Economical    II;ind!inii   of    Railway    Waste 
Material 

<•!>►■  of  t!i.'  .Host  inethcient  op. •rations  on  the  railroads  today 
is  thi  way  in  which  they  handle  the  disposal  of  waste  mate- 
rials, such  as  ashes  from  power  nouses  and  eimint-  termlnalFi 
and  slag  in  Its  various  forms  ftum  the   iron  and   steel   plants. 


*p=r-^- 
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Clark   Dump   Cars   Handling  Ashes  From  Scranton   Engine    Tern- 


-iw.-ire.    L,-ickaw.inn,i    i    Western    R.    R. 


.'f  ."0  tons  capacity.     They  are  rectangular  in  form  and  are 

,,i  -,  ...tiaiiy    constructed    of    steel    plate   rigidly    reinforced 

''  Irons  to  withstand  the  strains  due  to  the  weight 

ritents   and   the  transferring  of  the   unit   from  one 

vehicle  to  another. 

The  comple.\   freight   handling  equipment   as  developed   by 
■his  company  includes  a  specially  constructed  flat  car.     This 
.\r.  however,  differs  from  the  ordinan.-  type  of  flat  car  now 
;i  use  on  the  railroads  of  the  United  Slates  only  in  having 
[irovlsion   made   for   clamping   the   containers   to   the   car   so 
that   they  will  withstand  the  shocks  incident  to  train  move- 
ment.    These  special  cars  may  be  constructed  at  practically 
•he  same  cost  as  any  other  type  of  flat  car.     At  a  small  cost, 
ny  flat  car  built   in  the  usual  way  may  be  altered  so  that 
■ 'le  containers  can  be  sectired  to  it    or  in  an  emergency  they 
<an  be  secured  by  using  side  stakes. 

Those    containers    designed    for    package    freight    are    pro- 
ided   with   side  opening  doors  on   two  sides  through   which 
hey  are  loaded  or  unloaded.     This  type  ot  container  is  fitted 
iith    steel   cables,   attached   to   lugs   at   the   top   corners,   by 
lean.s  of  which  it  is  lifted  and   placed  on,  or  taken  off  of, 
the  truck,  car.  or  boat.     To  lift  the  entire  unit  a  crane,  der- 
rick, or  other  lifting  device  is  required  and  such  equipment 
-•^nerally  is  installed  in  large  freight  houses,  or  yards,  and 
t  terminals.    When  such  equipnient  is  not  available  a  porta- 
le  crane  of  the  motor  truck  type  may  be  used.    Therefore  it 
■;    generally    possible    to   handle    the    loaded    container,    but 
^^  hen.  at  small   manufacturing  plants,  or  at  outlying  freight 
houses,  thi.s  can  not  be  done,  due  to  lack  of  facilities,  the  car 
on  which  the  containers  are  placed  may  be  run  alongside  a 
platform  and  the  freight  loaded  in  the  same  manner  as  in  an 
rdinary  box  car. 

The  United  States  Railroad  Administration  adopted  this 
-vstem  to  facilitate  water-rail  shipment  of  war  supplies. 
Twenty  of  the  10-ton  package  units  were  built  and  are  said 
to  have  given  verv  satisfactory  service  in  the  New  Orleans 
district  In  handling  package  freight. 

In  later  improved  designs  containers  tor  handling  loose 
bulk   materials   were   equipped   with   ladders,   handholds   and 


The  usual  practice  in  handling  these  materials  is  to  load  them 
into  such  gondolas  and  hoppers  as  are  available  and  ship  to 
Idace  of  disposal.  The  loading  is  usually  done  by  modern 
mechanical  means.  In  the  steel  plants  granulated  slag  runs 
into  the  cars  from  chutes,  and  heavier  slag  is  loaded  by  over- 
head gantry  cranes.  Engine  terminals  are  often  equipped  for 
mechanical  loading.  The  unloading,  however,  is  a  different 
story. 

The  cars  run  to  the  dump  in  a  step  by  step  process  through 
yards.  In  ,cold  weather  the  material  freezes:  sometimes  in 
a  solid  mass.  Arrived  at  the  dump  it  is  unloaded  by  labor 
at  such  a  speed  as  the  available  labor  supply  will  permit.  A 
locomotive  crane  and  grab  bucket  are  frequently  used,  but 
even  then  labor  has  to  finish  the  job.  In  winter  this  job 
is  very  diflicult.  .At  best  the  crane  and  grab  bucket  are  hard 
nn  the  cars,  pounding  the  floors  and  sides,  but  in  winter  dyna- 
mite is  often  used  to  break  up  the  loads  with  results  easily 
imagined  as  to  its  effect  on  the  cars. 

Several  railroads  have  recently  broken  away  from  the  prac- 
tice noted  above  and  are  now  handling  waste  materials  in 
specially  constructed  side  dumping  cars.  The  Delaware.  Lack- 
awanna &  Western  R.  R.  for  instance,  by  using  these  cars,  ef- 
fected a  saving  ot  $100,800  in  one  year  in  the  labor  cost  of 
unloading  ashes  from  one  engine  terminal  at  Scranton. 

On  the  Lackawanna  the  average  cost  of  unloading  ashes  by 
hand  over  a  period  of  one  year  yas  6,5  ct.  per  cubic  yard,  or 
$28  per  car  of  average  loading.  The  engine  terminal  at 
Scranton  produces  10  carloads  of  ashes  every  day.  which 
gives  an  unloading  cost  of  $280  per  day.  $8,400  per  month, 
$10"i,800  per  year.  The  railway  put  10  dump  cars  at  this 
place.  The  ten  cars  cost  less  than  $60,000  and  require  abso- 
lutely no  labor  for  their  unloading.  Moreover,  they  are  built 
to  dump  material  and  their  unloading  therefore  does  not  pro- 
duce any  damage  to  the  equipment.  They  are  taken  out  to 
the  dump,  dumped  and  relumed  without  disconnection  from 
the  engine.  This  quick  return  for  reloading  means  that  the 
ten  cars  completely  care  for  the  ashes  at  this  place  where  40 
cars  were  used  by  the  old  method. 
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A.  A.  E.  Water  Power  and  Conservation  Commitee. — The 
Board  of  Directors  of  the  American  Association  ol  Kngineers 
has  appointed  a  Committee  ou  Water  Power  and  Conserva- 
tion, headed  by  Doctor  F.  H.  Newell.  The  otlur  members  of 
the  ccniniittee  are  Edmund  T.  Perkiii.-.  president  of  the  Kd- 
mund  T.  Perkins  Engineering  Co.  of  (^liicago;  Charles  E. 
Waddel!.  consulting  engineer  of  Asheville.  X.  C;  L.  F. 
Harza.  hydro-electric  engineer  of  Chicaj;i>;  H.  .-V.  Allen,  con- 
sulting engineer  of  Chicago;  and  J  H.  l.ippincott  of  Los 
Angeles 


News    Letter 

ST.     LOUIS    ITEMS. 
By   A.    B.    Koenlg. 

J.  \V.  .Mc.Murrn.v  Conti-nillni;  (Vi..  Kmm.-;!.-.  I'itv.  .Mn  ,  have  bemin 
work  un  tl.fir  >i..  K.  &  T.  Itv.  suliw;i\  jcili  at  Mi>li.  rlv,  Alo.  Thcv 
C.X|ifct  ti.  start  on  their  Wabash  Jnti  a  lilll.-  later. 

Sup.-rvi.'.ion  iif  the  cimstructioii  ■•(  .1  U-vte  ami  ollu-r  i1o<hI  pre- 
vention work.s  to  prolert  the  city  of  IVrii,  IikI.,  from  future  Moods 
will  ;>e  in  rliarKc  .«!  T.  N.  Jueoh.  coiiMiliiiiK  .-nKliH-.r.  with  ollices 
in  thi-  Iloalinen  .«  Bunk  BIUk..  St.  Louis,  .M....  who  has  boi-n  re- 
lain -d  liy  the  Board  of  ('oniinls.-doni  r.i  of  tli..-  i'.-ra  Flood  Control 
I>j.-<trlcl  of  the  work.  Jacob  will  Jnve.stiKati-  llooil  conditions,  pre- 
piin-  plan,   ami  have  full  supervision  of  thi-  Job. 

l;'.aeh  &  Roach  ConMructioM  Co..  .>lillmiik.  .S.  Dak.,  have  a 
machine  oulllt  idle  that  they  would  Ilk.-  to  plan-  on  work  by  spring. 

The  East  SI.  I>oui.s  Locomotive  and  Car  C'>.  rceejitly  organized 
under  the  mw>  of  Illinois,  with  a  lapital  of  $.">.IMiii.UOO.  completed 
Ih.-  |>urch.ise  of  the  I'itznian-Kchr  tract  of  land  on  the  East  Side, 
vne-huif  mile  south  of  the  h>ee  Uriilge.  on  which  to  creel  a  plant 
In  which  to  repair  and  rt'l>ulld  locomotives  and  railroad  car.s.  Rob- 
ert \V.  Crawfoid  of  Chiiaiio.  president  of  the  company,  said  the 
plant  will  employ  5,000  workmen, 

J.  .\.  ^.'ii.x.  lormerly  with  .McCain-  .li  Steen.  was  a  visitor  here 
Ih--  tither  day  while  the  writer  was  on  a  lishing  trip.  Sorry  we 
nii.ssed  yi>u  this  time.  Ijut  call  again  soon.  Vales  is  now  connected 
with  the  chiel  engineer's  otflce  of  the  1'.  1>.   i;.   It.  in  Omaha. 

1>.  .M.  .V.ri.'arthy.  507  West  Park  place,  St.  Louis,  Mo.,  has  3 
teams  Idle  that  he  wants  to  pUice  on  some  work  in  this  neighbor- 
hood. 

Five  miles  of  concrete  road,  part  of  the  Old  National  Trails  road 
tK'tween  i-"ollinsvllle  and  East  St.  l.,ouis.  was  thrown  open  to 
th-  public  on  Dec.  1st.  The  work  w:ii<h  cost  $150,000  was  done 
un.l-r  the  siiper\islon  of  S.  F.  Wilson,  oirectcd  by  Charles  M.  Slay- 
m;ik"r.  district  engineer  ol  the  Illinois  .^tale  Hepartment  of  High- 
wavs.  The  roai!  is  Is  feet  wide.  Tliis  will  make  the  Collinsville 
road  sc-rvlctable  for  this  season.  Karly  ne.\t  season  it  is  planned 
to  pU<  e  a  tuoe  under  the  railroad  tracks  at  N'inth  street  and  the 
Collinsville  road.  East  St.  Louis,  and  to  pave  the  macadam  road, 
which  leads  info  the  city  of  Collinsville.  The  completed  road 
I>i«ses  the  Indiana  .Mound  district,  which  may  be  purchased  tor  a 
state  or  national  park.  Chief  of  the.se  mounds  is  the  Cahokia 
M:>'jnd.  which  was  visited  by  a  number  of  the  Indians  who  at- 
tended the  recent  conference  in  St.  Louis. 

A.  II.  Weljst.r.  UOii  Taylor  street,  .\marilla.  Texas,  has  about 
llnlshed  his  work  at  that  place  and  is  in  the  market  for  some  more 
grading.      Prefers  so.ithwest  Texas  or  eastern    New   Mexico. 

John  .Mar.sch.  Inc..  h.ive  linishid  their  State  road  work  across 
the  river  here.  Have  fiO  mules  and  Z  re\-olvin:;  shovels  idle  that 
th.-y  can  rl^ce  or*  work  immediatel>'.  i:;OT  Wrightwood  avenue, 
Chirago.  III.,  will  catch  them. 

.McNamee  Brr'S.  have  discontinueil  work  for  the  winter  on  their 
Stale  Road  Job  over  in  Illinois.  Will  resume  operations  as  soon 
as  weather  permits  next  spring. 

1>.  .\.  AlcLaughlin.  a  good  all  arf»imd  railroad  superint'-ndent  or 
foreman,  is  idle  at  t)e  Wilt.  Mo. 

C.  K.  Cummins  (""o.  ol  Cleveland  .-md  St.  Louis  got  in  on  a 
splendid  coal  stripping  Job  near  Oakland  City,  In<l.  1'.  J.  Watson, 
who  Is  looking  after  their  interest  here,  is  ^'oing  to  be  in  charge 
ol  !his  Wf)rk  I'aul  t^rafe  will  be  irensferred  from  t^ieveland  to  St. 
l>iUis  to  succeeil  Watson.  Mr.  Dorn  will  eopiinue  to  be  in  charge 
of  fh-taiis  in  their  otllce  in  the  R.-iilwa.v  Exchange  BIdg.  here. 

Argalus  Stubbs  of  Edwardsville.  Highway  Commissioner,  on  Dec. 
1  annoiiiiceo  the  closing  of  the  Alton  road  at  Cahokia  Creek  for 
the  next  several  weeks  until  the  comi)lelion  of  a  bridge  over  the 
new  channel  of  th-t  creek.  An  excavator  building  the  new  channel 
recently  rut  the  bridge  at  this  fioint  in  the  road.  St.  Ix>uis  con- 
tr-ictors  are  at  present  putting  in  foundations  and  doing  other  pre- 
liminary work  for  the  several  bridges  that  will  span  the  -jjreek. 

Siiiherlind  &  Hannan  are  doing  the  pile  driving  for  the  bridge 
tl  '        '  ip  is  building  for  the  state  road   near  Carbondale.   Hi. 

>  .  .    Ilarm.'in  have  two  more  pile  tiriver  outfits  idle.     Their 

.'ii  "    Itrei-onn  avenue.   St.    Louis.   .\lo. 

':ridge  Co.   were    iwarded   the  contract  by   the 
rl  nil  rs    Dike    ami    Mllin,;    up    cribs    with    rock 

a'  for  the  water  department  here.     Geo.   Mait- 

I.'t :  -.saa   in  the  city  the  other  day  and  arranged 

f'  ■  ""  yd.  of  riprap  i)y  local  riuarries  for  this  Job. 

:i:    wirh  the  American  Bridge  Co.,  has  been 
n.i  ' ary   of    the    American    Association 

01  iinceim-nt    by    E.    Paffrath.    presi- 

de Urandt    has  arrived   here  and   will 

(.1  .    oa>s. 

to  finish   the  heavy  part  of  his  road   work 
r  a  few  weeks.     Will  do  the  light  work  and 

want  of  labor  or  work  for  their  ouflts  write 
K..       ...  «12  Walnut  street.  St.   Louis,  Mo.;   503  Del- 

aware  ^11  eel.   Kjiii--<iis   City,   Mo.,   or   1020   Douglas   street,    Omaha, 
Nehr. 

v     I'.,.  I-'...    has  subbed  a   piece  of  double  track  work  on   the 
r  i  rt.   R.  between    Itoodhouse   and   .Manchester,   111., 

ft 

,...^.     ft...    i.,..jt.    .t,tir,ii    m.an,    whom    we    reported 

1..  I",    is   up  and   around   again, 

J  '  icrn  lllinoi.>  the  fir.-it  dav  of 
|i 

in    Madison    County.    Illinois,    organized    the 

y  ,  ."Vee  District.     The  plan    is   to  make  a  new 

I  .1    Aix'd   River  and  build   levees   to  restrain    the 

t  reby    reclaiming    about    l,n,'>0    acres    of    land    In 


The  L  J.  Smith  Construction  Co.  have  20  miles  graded  and' 
re.uly  lor  track  laying  on  the  fvalda  &  Northern  R.  R.  in  Texas 
^\lll  have  another  26  miles  graded  and  readv  for  steel  within  :ii'. 
days.  This  company  is  also  piling  up  .some  big  estimates  on  their 
bridge  tilling  jcbs  on  the  White  Uiver  brancli  of  the  Missouri 
Pa"lric  R    R.   In  southern  Missouri  and   northwestern  Arkansas 

r.  W.  King,  of  P.  \V.  Kine.  iV-  Co..  who  are  handling  the  boardini: 
outlits  on  the  Buffalo.  Rochester  &  Pittsbuiyh  Ry.,  was  with  us  a 
day  last  week.  Kiny  reports  a  splendid  business  in  the  east 
durinf.  the  past  year.     Slowing  down  a  little  now. 

The  recently  elected  East  Side  Levee  .and  .Sanitary  District 
i;  lard  nif-t  tor  organization  De.-.  6  in  the  olTices  of  the  ooard.  2'.'> 
Collinsville  avenue,  East  St.  Uifis.  and  elected  Martin  D.  Baker 
jiresid -n;.  .\'o  appointments  were  made.  Tile  next  meeting  will 
be  iield  Saturday  afternoon.  .Ml  niembtrs  of  the  board — William 
Rolhe.  .\lbert  E.  .Meints.  H-rry  S.  Kramer  and  .Martin  1>.  Baker  of 
East  St.  Liuis  and  Robert  Sehmidt  of  Granite  Citv — were  prcserii 
All  are  republicans  except   Kramer. 

T.  J.  Moiris  has  his  oulM  a;  work  on  state  roads  in  southern 
Illinois. 


Personals 

p.  B.  McDonald  of  New  VciK  Iniversity  is  editing  a  book  on 
steam  luating  for  Wairen  \\'t  l>slt  r  ,n;:  Co. 

E.  G.  Lane  has  been  appointed  engineer  of  maintenance  of  wav 
of  Baltii-K.re  &  Ohio  R.  R,.  eastern  lines,  headquarters  at  Balti'- 
moic.  .Md..   vice  S.  A.  Jordan,  transferred. 

A.  B.  Smith,  of  Pasadena,  Calif.,  has  resigned  as  assistant 
engineer  \\\  the  odice  of  J.  V>'.  Reagan,  chief  engineer  of  the  Los 
Angeles  County  tCallf.)  Flood  C.introl  District,  and  will  engage  in 
private    practice. 

J.  N.  Thompson,  roadmaster  of  the  Pittsburgh.  Shawinut  & 
Nortliern  R.  R..  with  hcadciuarlers  at  Angelica,  N.  Y..  has  been 
appointed  superintendent,  maintenance  of  way.  with  the  same 
headquarters.  H.  L.  Newman  has  been  appointed  maintenance 
engineer,  with  headfiuarters  at  .-Vngellca.  N.   Y. 

F.  C.  Hitchcock,  for  many  years  vice-president  and  general 
nian-iger  of  MacArth.ur  Bros.  Co..  contractors,  has  resigned  in 
order  to  oevole  his  time  to  other  interests.  Me  has  been  elected 
prisident  of  Carey.  Campbell  &  Co.,  a  contracting  corporation, 
with  its  .Main  ofllce  at  96  Wall  St.,  New  York  City.  Mr.  Hitch- 
cock it  also  vice-president  of  .Siems-Carcy  Railway  &  Canal  Co.. 
and  has^spent  several  years  in  China  for  that  company  in  connec- 
tion  with    its   concessions  for  railroad   building  there. 

Charles  J.  Vannoman,  chief  of  tlie  division  of  steain  railroads, 
h.as  been  aopointed  chief  of  the  divisions  of  steam  and  electric 
railroads  which  have  been  consoiiflated  by  the  New  York  State 
Public  Service  Commission  oi'  the  Second  District.  Ray  G.  \\"\- 
nans,  .assistant  inspector  of  the  division  of  electric  railroads,  lia.-- 
been  appointed  chief  inspector  of  electric  I'ailroads.  Charles  R. 
Barties.  lormerly  chief  of  the  division  of  electric  railroads,  re- 
ceiitl.v  resigned  to  become  head  of  the  commission  operating  the 
street   car   lines   in    Rochester.    N.    Y. 


Obituaries 

John  Scott,  civil  engineer,  who  for  several  >'ears  has  taken 
prominent  part  in  many  local  and  western  Canadian  raiiwa>'  enter- 
prises, liied  Dec.  5  at  th.e  Corona  hotel.  Winnipeg.  Man.,  after  an 
illness  of  lillle  more  than  an  hour. 

Edvirard  V.  Smith,  division-  superintendent  of  the  Baltimore 
<t  Oliio  K  R..  with  headcfuarteis  at  Wheeling.  W.  Va..  died  Dec.  7 
of  pneumonia.  From  i;il0  to  1!I14  he  was  assistant  division  engi- 
neer -it    \\  lleeling.      He   was  4S   \-ears  old. 

Benjamin  Holt,  president  and  one  of  the  founders  of  the  Holt 
Manufacturing  Co..  died  Dec.  5  at  his  home  in  Stockton,  Calif. 
.Mr.  Holt  was  born  in  .Xew  Hampshire  in  ISI'.i  and  was  one  of  the 
three  Holt  brothers  who  had  been  en.gaged  in  the  manuf.icture  of 
wagon  wheels  in  New  England  and  who  went  to  California  in  the 
early  60'.^.  started  a  wagon  shop  in  San  FVancisco  and  later  moved 
to  Stockton.  Benjamin  Hoi',,  was  the  inventive  genius  of  tlie  or- 
ganization. He  perfe<ted  the  Hoit  combined  harvester  and.  later, 
iXolt  steam  traction  engines  of  unique  type  for  mountain  and 
desert  wcrk.  It  W'as  these  engines  that  were  used  in  the  earil.v 
OO's  for  pulling  gangs  of  plows  in  the  valleys  of  California.  Prom 
the  necessit.v  of  providing  a  surer  traction  for  soft  soils,  Benjamin 
Holt  gav-;-  the  world  his  invention,  the  track-laying  type  of  tractor, 
bearin'.;  liis  name. 

George  S.  Rice,  formerly  chief  engineer  of  the  Boston  Transit 
Commission,  died  Dec.  7  at  his  home  in  Montclair.  N.  J.,  after  an 
ilhii'ss  of  several  months.  He  was  graduated  from  the  engineering 
department  of  Harvard  in  1S70.  Later  he  worked  for  several 
,months  in  the  engineering  deiiartment  of  the  Boston  Water  Works 
on  the  ci  nstruction  of  Chestnut  Hill  reservoir.  He  then  became 
assistant  engineer  of  Lowell  Water  Works  and  Boston  \Yater 
Works.  For  seven  years,  beginning  in  18S0,  he  was  mining  In 
.\rizona.  He  then  became  deputy  chief  engineer  of  the  Aqueduct 
Commissicn  in  New  York.  -■Xbout  25  years  ago  he  became  chief 
enginee.-  of  the  Boston  Transit  Commission.  .\t  that  time  he  had 
a  iirivate  hi  sincss  here,  in  partnership  with  George  A.  Evans,  and 
taught  engineering  at  Harvard.  In  1!KI5  he  became  chief  engineer 
of  the  New  York  subway.  For  12  years  ending  last  year  he  was 
division  engineer  for  the  New  York  Public  Service  Commission. 


Industrial  Notes 


The  Oxweld  Acetylene  Co.  announces  the  appointment  of  the 
.Standard  .Supply  &  Equipment  Co:,  of  New  York  and  Philadelphia, 
as  eastern  sales  agent  for  Eveready  welding  and  cutting  apparatus 
and  supplies.  The  company  h.is  appointed  as  manager  of  its 
welding  and  cutting  department  George  E.  Temple,  for  six  years 
connected  with  liie  Pr>  st-O-Liti-  Co..  which  formerly  inanufactured 
and  marketed  the  apparatus  now   known  as   "Eveready." 

The  Chicago  Bridge  &  Iron  Works  has  opened  a  new  sales  office 
in   the  Forsyihe  building.   Atlanta.   Ga.     Josei>h   L.   Zeller.   who  has 
been   with   this  company  for  quiie  a  few  years,   will   be  in   charge' 
and    will   handle    the   states   of   Georgia,    Alabama,    Tennessee   and  j 
Florida. 

Laurancc  H.  Hunt  has  been  appointed  ^nanager  of  the  con- 1 
striiction  liipartment  and  Major  E.  Holines  manager  of  the  chem- 1 
ical  deiiarlpicnt  of  the  Natlon.al  Lime  Association.  I 

J,  C.  Kopf,  formerly  irianager  of  the  engineering  departinent  ofj 
the  I>urf  ^lanufacturing  Co.,  has  been  appointed  research  engineerl 
aed  placed  in  ch.arge  of  a  newly  establislied  research  deijartment.] 
F.  W.  .Schwirin  has  been  promoted  to  manager  of  engineering. 
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Xuinl 


-iirL,         th<3     "r^^'idl     ^iioolx'      Prrlhlf^ni"  measure  not  merely  to  decrease  the  average  cost  of  producing 

VY  ny      me        V^Ual     OUppiN       r  lt.»Uieill  j,^^  hanUng  coal.  but  to  give  the  miners  continuity  of  em- 

Shoillfi    Rp   Studied    hv    En^i-  ployment.     During  the  past  seven  years  coal  miners  in  Amer- 

^  ica  have  averaged  231  days  worked  and  77  days  idle  per  an- 

neerS  3nd   Contractors  num.     This  excessive  idleness  has  bred  bad  habits,  dissatis- 

,     .  .   .  .         ,  ,  ,  ,.  faction  and  frequent  strikes. 

Aside  from  our  general  interest  in  -ihe  ooal  supply  prob-  j,^   McAuliffe  believes  that  a  law  that  will  secure  nation- 

lem  -an  interest  that  every  Intelligent  American  should  have  ^^.^^^  knowledge  of  the   pertinent   facts   relative   to   the   coal 

-we  that  are  engaged  in  engineering  and  contracting  should  i„,,^,,,,.   ,,.;„   contribute   greatlv   to   the   stabilization   of  the 

be  particularly  anxious  to  understand  the  nature  of  this  great  ^^.^,  j^,,,,^,^.    ^^^  j„  ,„gj  ^f  ^„  ^^^er  industries.     He  points 

economic  problem  and  the  proposed  solutions  of  it.    Besides.  ^^^  ^^^^  ,.  ^^^  ^^^^  ^^  ^^.,^.^j.  ton-mileage  is  due  to  the  trans- 

we  should  act  collectively  to  secure  legislation  that  will  pre-  p^rtation  of  coal.   During  the  vAr  1918  the  tonnage  (2.000-lb. 

vent    such   a   disastrous   restriction   of  construction   work   as  ^^^^^    produced   in   America   was  as   follows   for  our  leading 

occurred   last   summer  and   autumn,   because   so   many   open  _,^^^.  ^^^^^^.^^  „ii,er  than  cotton,  lumber  and  animal  products: 
top  cars  were  requisitioned   for  coal   transportation. 

The  best  discussion  of  this  problem  that  we  have  yet  seen  Anthracite   98,82C,0S4 

is  a  paper  read  before  the  October  convention  of  the  Ameri-  Bituminous    579,385,820 

can  Electric  Railway  Association,  namely,  "Problems  of  Coal  Total  coal   673,211,904 

Supply."   by   Eugene   McAuliffe.   president   of   the    Union   Col-  Metals:  jo  79- oo'? 

llery  Co..  St.  Louis.  Mo.   The  36-page  pamphlet  reprint  of  this  covveT\\'■■■■V^'.'■V^\\\\\V^\\\\\\V/^'.'.'.'.'.         999;267 

paper  should  be  secured  by  every  engineering  and  contracting  Load   ^2?'Sn? 

society  and  read  at  some  meeting  in  the  near  future.     The  ^'"<=    *  - 

paper  should  be  discussed,  and  if  the  two  proposed  "senate  Total   51. 829.281 

bills    to    aid    in   stabilizing  the  coal   industry"'  meet   the  ap-  '^'cJ^n^.'^"!'."'!'.*.'. 90.S9R.49n 

proval  of  any  society,  resolutions  of  approval  should  be  sent  Wheat  ..'....' 27.5i3.ooo 

to  members  of  both  houses  of  Congress.  Potatoes '.'."'.'.'.'.'.'.'.'.'.'.'.'.'..'.'.'."..........    12'.oo.V.i8n 

The  bills  provide  that:  Barky  .....■.■.■.■.'.'.■.'.'.■.'.'.'.'.'.'".'.'.'.'.'!.'.".'!.'..'!;...'      J'JS.JOJ 

(1)  Freight  rates  on  coal  shall  be  less  per  ton  during  the  R><=  "      • 

spring  and  summer  than  during  the  fall  and  winter.  j-ot.-il    163.176,298 

(2)  The  Secretary  of  the  Interior  shall  investigate  (a)   Hv-  jjj.    jicAuliffe  says: 

ing  expenses  and  wages  of  coal  miners,  (b)  coal  storage,  (c)  ,^^  ^^^j,  ^^^,^^  ^^^,^  ^  ^^^^^^.  ^^^  adonuate  coal  supply  until 

coal   consumption   and   the  distribution   of  coal   cars,    (d)    the  ^.^  ^^^  ^  proper  conception  of  the  macTiltude  of  the  coal  tonnage 

desirability  of  a  statutory  coal  zoning  system;    and   shall   re-  ^^^^  ,gy  f^f,.^-„  „  dennlte  proBram  for  levelllnfi:  up  the  general  load 

qaire  coal   mine  operators  and   dealers  to   file  periodic   state-  ^m  the   railroads.    •    •    •    Gradually  and  without  violence  to   es- 

ments  as  to  prices,  costs,  profits,  etc.  tabllshed  luFlness  interests  a  system  of  coal  market  zonas  should 

Mr    McAuliffe   Is   stronglv   of  the   belief  that   coal   can   not  be  built  up  throush  the  medium  of  rate  control.    Excessively  long 

be  profitablv  stored  at  the  mines,  but  that  it  should  be  stored  and  overlEpping  coal  hauls  should   be   penalized:   th.j   last  two   or 

bv  the  users,  and  that  in  order  to  induce  such  storage  there  three    hundred    mil^s   should    bear   a   r^'^.^L'nv  nlnl"  inTe^i."/ 

should   be  a   lower  freight   rate   during   the   months   that   are  »>e'ng  ..iven  away  as  the  carrier,  have  frcnuently  done  ,n  the  past. 
now   months   of   reduced    coal    consumption.    He    urges   this  Mr.  McAulitte  makes  the  startling  statement  that  railways 
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prohibit  the  loading  of  coal  cars  except  '!»""-„""'',"'""  ^^,i' 
aav.  This  ruling  was  maJe  by  the  U.  S.  K:dl.oad  Admui.s- 
tration  ut  the  instigation,  he  implies,  or  -miiio  ovvners  who^v 
properties  were  being  strangled  by  labor-union  legislation  and 
who  sought  to  deny  double  shift  working  lo  .  ...npetitors  .n 
non-union  fields."  ,        , 

This  and  other  references  to  labor  union  restrictions  of  coal 
output  merit  solemn  consideration.  If  wp  allow  such  re- 
strictions to  multiply.  America  will  eventuullv  be  as  bad  > 
off  as  Great  Britain,  where  the  miners"  unions  ha^e  (.om- 
plelely  throttled  the  coal  industry. 

Economic   Problems  Can   Not   Be 
Solved  by  Debate 


When  a  man  really  knows  the  answer  to  an  economic  ques- 
lion  he  submits  data  that  force  admission  that  he  knows 
he  answer.  When  he  merely  thinks  he  knows,  he  resorts 
to  the  methods  of  debate.  Occasionally  an  engineering  pape 
becomes  the  subject  of  debate,  but  when  t»"^  ".""-^t,  .  ^?;^ 
be  safely  inferred  that  there  is  a  dearth  of  ^^^a  which  the 
debaters  are  striving  to  conceal  In  a  plethora  of  platitudes 

and  bald  assertions.  ,      i  „t  it  n^n 

Thfre  mav  be  wisdom  in  a  multitude  of  heads,  but  it  can 
rarely  be  used  to  advantage  in  solving  an  economic  P>ob  em. 
This  not  only  because  the  wisdom  is  rarely  sufficieutlj 
deflnite  and  complete  for  the  given  problem,  but  because  a 
multiplicity  of  disconnected  facts  is  more  apt  to  confuse  than 
help  those  that  are  trying  to  solve  the  problem. 

Put  differently,  economic  problems  are  best  solved  by 
scientific  methods  such  as  engineers  commonly  "««  than  b> 
debating  methods  such  as  lawyers  commonly  use^  This 
holds  as  true  of  problems  in  political  economy  as  of  piob- 
ferns  of  engineering  economics.  But  so  crude  is  the  average 
conception  of  the  nature  of  economics,  even  among  educated 
men.  that  we  are  still  many  years"  journey  away  from  a  gen- 
eral agreement  that  economic  talk  is  not  merely  cheap  but 
worthless  unless  abundantly  sustained  by  economic  facts. 

John  Stuart  Mill  is  the  author  of  a  celebrated  featise  on 
political  economy,  and,  although  he  is  also  a  <^elel,rated 
logician,  his  book  on  economics  is  a  real  mine  of  fallacies. 
This  is  consequent  upon  his  reverence  for  deductive  argu- 
ment as  a  means  of  arriving  at  truth.  He  goes  so  tar  as  to 
say  that  politics  can  never  become  an  experimental  science. 
but  must  ever  remain  a  deductive  science.  Starting  with  a 
few  general  principles,  such  as  the  superior  urgency  of  the 
Instinct  of  selfishness,  he  attempts  to  arrive  by  deduction  at 
a  code  of  rules  for  political  administration.  He  was  not  the 
originator  of  this  method,  for  Adam  Smith  and  other  writers 
had  explained  much  the  same  theory:  but  he  w^as  perhaps 
ihe  first  to  carrv  the  theory  to  its  logical  limit  and  decry  the 
usefulness  of  experiments  In  political  administration.  Once 
Mill's  theory  is  admitted,  the  door  is  thrown  open  for  ever> 
conceivable  -theory  of  government,  for  if  experiment  is 
rast  aside  as  a  criterion,  only  speculation  based  on  question- 
able experience  or  on  still  more  questionable  hypotheses  re 

""Topmost  engineers  any  such  scheme  of  economic  reason- 
ing is  repugnant,  but  as  yet  few  engineers  have  voiced  re- 
bellion against  the  classical  method  of  solving  problems  in 
political  economy.  The  time  is  over-ripe,  however,  for  out- 
spoken condemnation  of  debating  society  methods  in  politics. 
Not  only  do  such  methods  breed  glib  and  careless  politicians. 
but  they  foster  the  absurd  Idea  that  political  economics  is 
R  8-lence  essentlallv  different  from  engineering  economics. 
A  democracy  needs,  perhaps  above  all.  to  be  taught  that 
one  able  specialist  Is  usually  better  able  to  solve  any  eco- 
nomic problem  than  a  multitude  of  non-specialists.  Democ- 
racy needs  also  to  be  taught  that  political  questions  are.  for 
the  mo«t  part,  problems  In  economics,  and  that  no  economic 
problem  can  be  solved  correctly  without  quantitative  data. 

"Is  government  ownership  of  railways  desirable?"  Men 
may  talk  till  Gabriel  blows  and  never  answer  the  question 
convincingly  until  they  begin  to  compare  unit  costs  of  rail- 
wavtranFportatlon  under  private  and  under  government  man- 
aeement.  Yet  many  of  us  remember  with  what  assurance 
William  .Jennings  Brvan  announced  two  decades  ago  that  a 
trip  tn  Europe  had  convinced  him  that  government  owner- 
ship of  railways  was  desirable  for  America.  Without  a  scrap 
of  comparative  cost  data  in  support  of  this  conclusion,  he 
had    •reasoned"  it  all  out  as  a  result  of  seeing  government 
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I  rains   in  operation   in   Europe.     Such  is  the  debating   school^ 
influence  upon  the  minds  of  able  men. 

Engineers  to  Light  the  Way 

lOngiiieeis  have  built  a  machine  designed  to  operate  for  the  _ 
public  good.  Sooner  or  later  it  is  expected  to  be  widely  recog- 
iii;£ed  as  built  for  the  purpose  stated— the  well-being  of  the 
country,  socially  and  economically,  so  far  as  engineers  can 
■.erve-and  not  for  individual  benefit  and  only  remotely  tor 
iliai  of  the  engineering  group.  As  professional  men  engineers 
Uavp  long  taken  themselves  seriously,  but  have  not  felt  thai 
the  community  fully  shared  this  view.  There  is  no  gain 
saying  that  great  construction  projects,  industrial  legisla 
tion  and  other  concerns  of  modern  civilization  have  been  car 
ried  to  advanced  stages  with  little  or  no  call  for  the  advice  ol 
engineers,  through  their  various  societies  or  in  any  other 
broad  way,  even  though  engineering  questions  have  been 
involved. 

The  belief  has  been  growing  that  engineers  should  attain 
recognition  through  collective  action  and  secure  public  con 
tidence  nartlv  through  such  means.  Thus  a  reservoir  of  ex- 
pert knowledge  would  be  ready  for  tapping  whenever  the.  ex- 
pediency of  proposed  legislation  affecting  industry  or  ot 
Plans  for  conservation  of  natural  resources  is  questioned. 
Vccordi'igly  the  American  Engineering  Council  has  been 
created  An  auspicious  start  has  been  made  by  securing  an 
engineer  of  international  fame  for  its  president-Herbert 
Hoover"  In  a  word  it  may  be  described  as  a  machine  of 
the  universal  order,  in  machine  shop  parjance.  capable  of  per- 
forming several  operations.  Precisely  what  it  is  to  do  is  as 
vet  somewhat  vague,  most  of  the  effort  having  been  directed, 
riehtlv  no  doubt,  to  perfecting  the  mechanism.  It  remains 
that  this  super-organization,  composed  of  representatives  of 
engineering  associations  all  over  the  country,  must  take  the 
f,"utivein  showing  its  capacity  for  public  service,  looking 
the  time  when  its  counsel  will  be  sought  by  governmenta 
!„  other  public  agencies.  Publicity  is  to  be  its  watchword 
d  °he  press  will  be  freely  supplied  with  the  findings  o 
commUtees  through  which  much  of  the  work  doubtless  will 
lie  done. 

What  the  council  cannot  yet  claim  is  that  it  represe^nts 
most  of  the  engineers  of  the  country.  Conspicuous  among 
he  issociations  which  have  not  affiliated  is  the  American 
SociotTof  Civil  Engineers,  and  t^c  movement  thus  tar  lacks 
Ihe  numericallv  strong  American  Association  of  Engineers. 
?owev«  with  the  support  ot  10  more  organizations  that  now 
Kt  veU  cons  der  joining,  the  council  will  be  in  the  Position 
"f"s,Slclng  ofTicially  for  half  the  great  .^"f^  "^-^--'73 
encineers  What  is  of  chief  importance  is  that  through  its 
member  societies  it  has  the  call  on  engineers  of  acknowledged 
"re  emTnence  Its  influence  on  that  account  wiU  make 
numerical  basis  ot  secondary  account,  no  matter  to  what  size 

,„,„  U,e  council  .«"•  ;»|«  r™  /  ~'p,li°r;.'*.oS.. 
aim  of  the  new  organization  ana  so  i.u.'.f         i 
—Editorial  in  the  Iron  Age. 


Mew    P.ectory    and    Market    Data^Book^rarn^^Mark. 
Data  Book  and  Directory  ot  Class^  Tiade  an^  ^^ 

pers.  now  on  the  vre..^vrorn^^  to  ^  of/-|-i,,„i,„  ,,. 
advertisers   generally   and   "'^e's  or   irau  business  pub- 

peers  in  particular.  U  no  «"'>; '■^'^^^^'.^^^y^'^i^p  ,!  eu.ations, 
lications  of  the  United  States  and  ^^a"^^^'  ^^\"^"„^  ,„««  a  mar- 
rates,  type  page  sizes,  closing  "at^^-  «'<■  '  ^f  j^X.U-v.  Thus 
ket  analysis   ot   each   trade    ^^/ff '""^^J^^ir  •„  ^^-hich  he 

bv  G.  D.  Crain.  .Ir..  417  S.  Dearborn  St..  Chicago. 
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The  Federal  Building  Loan   Bank 
Bill  an  Aid  to  America's  Indus- 
trial Housing  Problem 

l;>    LEONARD  S.   SMITH. 

Ir.I.-.v.r    u(    Ci  y    riunntnK.    Liini-rsuy    ut    WisionMii. 

Amtrica  s  bousing  problem  Is  a  challHiige  to  our  inielliKence. 
to  our  putriotism.  and  to  our  idealism.  America's  iudustrlul 
housing  problem,  in  addition  to  all  these.  Is  a  cbullenRc  lo  the 
sound  business  judgment  of  our  captains  of  industry.  The 
compelling  considerations  which  demand  a  solution  of  the 
problem,  and  that  promptly,  rest  perhaps  quite  as  much  upon 
social  values  as  upon  immediate  and  pressing  needs  o(  in- 
JuBlry  for  labor.  In  (act  we  are  beslnning  to  see  that  as 
i-uch  social  needs,  as  decent  housing,  are  supplied,  both  sul 
ilclency  and  efficiency  are  insured,  and  the  cost  of  produc 
tlon  thereby  reduced.  Thus  both  economic  and  social  needs 
.111-  met   by  aditjuate  home  building. 

Housing  Standards. — I'ntil  very  recent  times,  bouses  weri- 
v.ry  rarely  built  for  workmen,  and  in  the  few  cases  where 
liouses  were  built  for  this  class,  they  were  woefully  delicieni 
in  the  requirements  demanded  by  American  standards  of  liv- 
ing. Ih  the  great  majority  of  cities  examination  shows  that 
workmen  occupy  rented  houses  built  for  and  occupied  for 
many  years  by  a  richer  class.  When,  however,  the  houses 
iit»came  loo  old  and  unsanitary  or  the  neighborhood  lost  its 
'  haracter.  due  to  Its  invasion  by  offensive  business  or  indus- 
try, the  former  owners  moved  to  better  houses  in  more  pro- 
tected neighliorhoods.  and  the  less  exacting  workman  fami- 
lies took  their  places.  High  land  values  and  poor  city  trans 
portation  quickly  crowded  such  land  with  houses  and  then 
irowded  the  houses  with  people  creating  the  well  knowu 
city  slum.  Such  shameful  housing  conditions  In  all  stages 
of  completion  may  be  found  In  nearly  every  American  city. 
If  the  many  century  old  cities  of  Europe  must  be  cursed  with 
such  elams.  there  certainly  Is  no  reason  why  they  should 
be  permitted  to  grow  here  where  most  cities  are  less  than 
100  years  old. 

The  war  has  greatly  hastened  housing  reform  by  quick- 
ening the  peoples'  conscience  to  general  community  needs 
and  responsibilities,  by  permanently  raising  the  standard  of 
wages,  and  by  raising  the  standards  of  industrial  housing. 
Then.  too.  the  high  standards  shown  in  the  government's 
war  houi'ing  (•' — '--"ng  6.000  workingmen's  homes  in  30  dif- 
ferent communities)  have  set  the  pace  for  future  builders. 
.Manufacturers  are  quite  generally  coming  to  act  on  the  knowl- 
edge that  the  housing  of  the  human  machine  Is  at  least  of 
equal  importance  to  the  success  of  their'  business,  as  the 
housing  of  their  steel  machines.  Because  a  happy  and  con- 
tented labor  supply  is  of  first  importance  to  the  factory's 
output,  a  considerable  portion  of  the  company's  capital  must 
be  invested  In  housing  its  labor.  Whether  such  houses  shall 
be  sold  to  employes  or  rented  to  them  must  depend  upon 
local  conditions,  but  speaking  generally  men  who  own  their 
homes  are  most  apt  to  take  an  interest  in  the  community 
welfare  and  prove  better  citizens.  On  the  other  hand,  we 
must  not  lose  sight  of  the  fact  that  home  ownership  has 
operated  in  the  past  to  tie  the  workman  to  his  job,  some- 
times to  his  disadvantage. 

The  greatest  menace  which  England  faces  today  from  its 
working  classes  is  closely  connected  with  the  English  sys- 
tem of  land  tenure  which  allows  2.500  persons  to  own  half, 
and  40.000  to  own  about  80  per  cent  of  all  England's  soil. 
Rnglishmen  are  In  fact  a  nation  of  renters,  a  condition 
ivhich  today  furnishes  much  discontent,  and  menaces  the 
nation's  future. 

United  States  is  fast  becoming  a  nation  of  renters  also  and 
hence  the  supreme  importance  of  home  building  and  home 
owning  at  the  present  time.  In  1890.  48  per  cent  of  our  peo- 
ple owned  their  homes,  while  in  1910  the  proportion  was  4."> 
and  today  Is  estimated  at  42  per  cent.  A  similar  decline  in 
rural  ownership  has  also  resulted,  viz.,  from  66  per  cent  in 
1890  to  59  per  cent  today.  A  very  large  portion  of  the  owned 
homes,  in  the  New  England  and  North  Central  States  over 
one-half,  are  encumbered  with  morteaees.  This  failure  to 
own  a  home  is  especially  true  of  the  cities  where  from  three- 
fifths  to  four-fifths  of  the  homes  are  rented  ones.  It  Is  here, 
too.  that  we  find  the  greatest  unrest  and  radicalism  which 
many  believe  threatens  our  free  institutions. 

While  such  conditions  are  serious  enough,  they  by  no  means 
complete  our  housing  problem.     At  a   time  when   weddings 


continue  at  the  rule  of  1.(i4ii.ipoo  per  year  and  after  a  7-year 
cessation  of  building  with  its  resulting  accumulated  deficiency 
of  over  a  milliun  homes,  we  are  niit  even  now  building  houses. 

The  main  cause  of  this  deplorable  condition  is  not  lack 
"I  material  or  labor,  but  the  Iinan.ial  conditions  which  make 
it  extremely  dimcull  to  n.t  capital.  The  situation  can  be 
described  only  as  a  real  emerg.  iicy  calling  for  immediate  help. 
It  is  no  time  for  old-time  conservatism. 

One  of  the  plans  which  has  been  suggested  lo  secure  build- 
lug  funds  is  the  proposed  Federal  Huilding  Loan  Bank  Bill 
known  as  S.2492  introduced   In  ('oiicress  in  October.   1919. 

The  Federal  Building  Loan  Act  (Calder  Bill). — In  view  of 
the  important  lie:tring  of  this  bill  on  our  uatioiuil  bousing  sit- 
uation it  deserves  the  widest  publicity.  The  merits  of  this 
bill  are  .so  evident  and  so  Important  that  thi-y  need  only  lo 
be  widely  known  to  insure  the  passage  of  the  bill  into  law. 
Tht  bill  simply  greatly  extends  the  usefulness  of  our  7.484 
building  loan  associations  by  making  immediately  available 
for  home  buil'ling  about  Jl.uOO.UOO.Odil  of  the  assets  of  those 
asso<-iations.  now  securely  locked  iii>  In  the  form  of  mort- 
gages and  now  serving  no  useful  jiurpose.  It  calls  for  no 
appropriation  ot  public  funds  but  instead  simply  improves  a 
system  of  home-making  that  has  stood  every  test  In  England 
and  America  for  over  200  years. 

.\  public  hearing  on  the  bill  was  held  Oct.  8.  1919.  which 
developed  no  objections.  The  bill  is  entitled.  "A  bill  to  en- 
tourage home  ownership  and  to  stimulate  the  buying  and 
building  of  homes;  to  create  a  standard  form  of  investment 
based  on  building  association  mortgages;  to  create  govern- 
ment depositories  and  financial  agents  tor  the  XJnited  States; 
to  furnish  a  market  for  government  bonds  and  for  other  pur- 
poses 

Definitions  in  the  Bill.— The  bill  defines  the  term  "building 
loan  association"  so  as  to  include  incorporated  building  ami 
loan  associations,  savings  and  loan  associations,  co-operative 
banks,  homestead  aid  and  other  kindred  associations  organ 
ized  and  conducted  exclusively  for  the  mutual  benefit  ot  theii- 
members  and  doing  what  is  generally  known  as  a  co-operative 
building  and  loan  association  business  but  subject  to  super- 
vision and  examination  by  state  authority.  By  the  term  first 
mortgages  as  used  In  this  bill  is  included  such  classes  of 
first  Hens  on  real  estate,  not  exceeding  $6,000  In  amount  in 
any  case,  as  are  given  to  secure  advances  made  by  building 
loan  associations  under  state  law  and  when  approved  by  the 
superintendent  of  Federal  building  loan  banks. 

Purpose  of  Act. — The  act  provides  that  to  enlarge  the  fa- 
cilities for  the  purchase  and  erection  ot  dwelling  houses  by 
wage  workers  and  others  there  shall  be  established  in  the 
department  of  the  Treasury  a  bureau  relating  to  the  estab- 
lishment  and  maintenance  of  mutual  and  co-operative  Fed- 
eral building  loan  banks  under  the  charge  of  a  superintend- 
ent appointed  by  the  President,  who  shall  hold  office  tor  a 
term  of  five  years  unless  removed  for  cause. 

The  superintendent  is  directed  to  divide  the  United  States 
into  11  Federal  building-loan  bank  districts,  and  to  organize 
such  a  bank  whenever  there  may  be  10  building  loan  asso- 
ciations with  aggregate  assets  of  not  less  than  $5,000,000. 
Each  of  such  banks  shall  begin  business  with  a  paid-in  cash 
capital  of  not  less  than  $100,000  in  shares  of  $1,000  each,  pur- 
chasable only  by  bulldlng-Ioan  associations  upon  application 
to  a  Federal  building-loan  registrar  to  be  appointed  by  the 
superintendent  in  each  Federal  building-loan  bank  district. 

Issue  of  Bonds. — Such  building  loan  tKinks  are  directed  to 
sell  Federal  building-loan  bonds  at  not  less  than  par  and  to 
receive  and  deposit  in  trust  with  the  Federal  building  loan 
registrar  of  the  district  first  mortgages  given  to  and  owned 
by  any  member  ot  such  bank;  such  mortgages  to  be  held 
by  the  registrar  as  collateral  security  for  its  Federal  building- 
loan  bonds. 

.\ny  Federal  building-loan  bank  shall  designate  some  bank 
ot  the  Federal  reserve  system  as  depository  of  its  current 
funds  subject  to  check  and  besides  the  usual  powers  and 
duties  of  other  banks  the  Federal  building-loan  bank  is  em- 
powered to  borrow  money  for  temporary  loan  (90  days)  to 
building-loan  associations,  but  only  upon  notes  which  shall  be 
taken  up  and  paid  by  said  association  out  of  the  proceeds  of 
the  sale  ot  the  bonds  Issued  for  such  associations. 

Any  Federal  building-loan  bank  may  loan  up  to  10  per 
cent  ot  Its  funds  representing  its  capital  stock  to  its  mem- 
ber association,  and  likewise  may  loan  from  funds  arising 
from  the  sale  of  Federal  building-loan  bonds  and  shall  receive 
for  such  services  in  addition  to  interest  charge  a  com- 
mission not  exceeding  ^  ot  1  per  cent  per  annum  upon  the 


(123) 


602 


Engineeritig  and  Contracting  for  December  22,  1920. 


balance  due  from  such  member  associaliuu  to  such  Federal 
building-loan  bank.  The  rate  of  bond  interest  is  limited  to 
■IVi  per  cent. 

Limitation  of  Power. — Such  banks  may  be  di^signated  by  the 
Secretary  of  the  Treasury  as  government  depositories  to  re- 
ceive public  funds,  but  such  Federal  buildiugloau  banks  shall 
not  have  the  power: 

(at  To  accept  deposits  of  current  funds  or  to  do  any  bank- 
ing not  e.\pressly  authorized  by  this  act. 

<b)  To  accept  any  mortgages  on  real  estate  except  first 
mortgages  deposited  by  building  associations  as  collateral  or 
(c)  To  issue  Federal  building-loan  bonds  in  excess  of  20 
times  the  amount  of  its  outstanding  capital  or  to  advance 
•'inds  to  any  member  to  an  amount  exceeding  20  times  the 
iinourit  of  its  capital  stock  o«iied  by  such  member. 

Safeguards. —  Kach  member  association  shall  be  the  owner 
of  at  least  one  share  of  capital  stock  of  the  Federal  building- 
loan  bank  ( $1.000 1  and  all  subscriptions  shall  be  made  at  par 
and  in  gross  amount  must  not  exceed  10  per  cent  of  the 
assets  of  such  member. 

Any  member  association  desiring  a  loan  shall  file  an  appli- 
cation to  the  Federal  building-loan  bank  giving  the  amount 
needed  with  a  list  and  description  of  first  mortgages,  the 
amounts  then  due.  the  size  and  character  of  the  house  erected 
thereon  with  the  appraised  value  of  the  property.  The  aggre- 
gate unpaid  balances  of  house  mortgages  taken  to  secure  a 
loan  shall  be  at  least  25  per  cent  in  excess  of  the  loan  asked 
for  and  in  no  case  shall  exceed  20  times  the  par  value  of 
stock  in  the  Federal  building-loan  bank  held  by  such  associa- 
tion member.  Unpaid  balances  on  any  mortgages  must  not 
exceed  70  per  cent  of  the  appraised  value  of  the  property.  No 
member  association  may  incur  money  obligations  through 
the  Federal  building-loan  bank  or  otherwise  in  excess  of  60 
per  cent  of  all  its  mortgage  assets.  As  further  guarding  the 
security  of  all  Federal  building-loan  bonds  officers  of  build- 
ing loan  associations  are  under  bond  and  required  to  make 
formal  written  statements  of  the  principal  amount  remain- 
ing due  upon  all  first  mortgages  deposited  as  collateral  se- 
curity and  additional  mortgages  may  be  required  by  the 
Federal  building-loan  bank  if  deemed  advisable.  The  build- 
ing loan  associations  may  withdraw  any  mortgages  and  sub- 
stitute others  provided  the  latter  are  registered  and  approved 
by  the  Federal  registrar. 

Guarantee.— .\t  the  time  any  member  association  as- 
signs its  first  mortgages  to  secure  an  issue  of  Federal  build- 
ing-loan bonds  such  association  must  execute  and  deliver  to 
the  Federal  bank  an  agreement  of  guarantee  to  repay  to  it 
the  actual  money  advanced  in  equal  semi-annual  payments 
and  also  to  pay  semi-annually  the  accrued  interest  and  com- 
mission due  from  the  association  to  the  bank.  The  associa- 
tion must  also  guarantee  that  the  amount  remaining  unpaid 
on  the  mortgages  assigned  to  the  bank  shall  at  all  times  be 
maintained  at  at  least  125  per  cent  of  the  sum  remaining 
due  upon  the  principal  of  all  Federal  building-loan  bonds  is- 
sued on  account  of  such  building  loan  association. 

The  gtiarantee  shall  also  bind  the  association  to  keep  mort- 
gaged houses  insured  against  fire  and  to  arrange  for  pay- 
ment of  all  fire  losses  to  the  mortgagee  and  its  assigns.  All 
such  guarantees  are  to  run  until  all  payments  of  principal, 
interest  and  commission  have  been  paid. 

Investment  of  Money. — The  amortization  and  other  pay- 
ments on  the  principal  debt  owing  by  members  of  the  Fed- 
eral building-loan  bank  shall  constitute  a  trust  fund  in  the 
hands  of  the  bank  and  shall  be  invested  as  follows: 

(a)  To  pay  oft  Its  Federal  building-loan  bonds  as  they 
mature. 

(b)  To  purchase  at  or  below  par  Federal  building-loan 
bonds  issued  by  such  bank  or  by  any  other  Federal  building- 
loan  bank. 

(c)  To  purchase  U.  S.  Government  bonds  or  other  obliga- 
tion of  the  IT.  S.  government. 

Reserve  and  Dividends. — After  paying  expenses  from  earn- 
ings Federal  building-loan  banks  semi-annually  shall  carry  to 
reserve  account  5  per  cent  of  its  net  earnings  until  such  ac- 
count equals  10  per  cent  of  its  outstanding  capital  stock. 
Earnings  over  and  abore  sufficient  to  maintain  such  10  per 
cent  reserve  may  be  distributed  as  stock  dividends  or  held 
as  undivided  profits.  All  reserve  and  undivided  profits  shall 
be  invested  In  accordance  with  rules  and  regulations  to  be 
prescribed  by  the  superintendent  of  Federal  building-loan 
banks. 

Tax  Exemption. — The  most  fundamental  provision  in  the 
proposed   Federal  building-loan   law   is   In   Section   29,   which 
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provides  that  the  capital  and  reserve  of  such  bank  as  well 
as  all  income  derived  therefrom  shall  be  exempt  from  Fed- 
eral, State  or  local  taxation,  except  taxation  upon  real  es- 
tate purchased  and  held  under  the  provisions  of  the  act.  The 
bonds  of  such  Federal  building-loan  banks  are  considered  in- 
strumentalities of  the  U.  S.  government  and  as  such  are  ex- 
empt from  taxation. 

Building  loan  associations  are  even  under  present  laws  ex- 
empt from  taxation  in  several  states,  including  Wisconsin. 
Michigan.  Virginia  and  New  York,  on  the  theory  that  they 
are  inculcating  habits  of  thrift,  frugality  and  saving,  quali- 
ties never  so  important  as  at  the  present  time.  But  even  a 
better  reason  for  such  exemption  is  found  in  the  fact  that 
every  time  a  building  loan  association  makes  possible  a  new- 
home,  it  thereby  creates  new  taxable  property  from  which 
tax  burdens  may  be  collected  far  in  excess  of  any  taxes  as- 
sessable to  building  loan  investments.  Building  loan  assets 
can  be  invested  only  in  home  building  and  home  owning;  in 
tact,  the  activities  of  such  associations  must  always  be  the 
creation  of  new  taxable  property. 

A  precedent  for  such  an  exemption  is  also  found  in  the  re- 
cent Federal  Farm  Loan  Bank  law  which  relieves  from  taxa- 
tion both  bonds  and  incomes  derived  therefrom  when  invested 
in  buying  or  improving  a  farm.  This  law  was  passed  to  help 
change  farm  renters  into  farm  owners,  a  change  greatly 
needed  and  ultimately  in  the  interest  of  all.  It  has  greatly 
assisted  the  tillers  of  the  soil  and  will  to  some  extent  check 
the  movement  from  farm  to  city.  This  result  is  in  the  in- 
terest of  all  city  folk  as  well  because  certain  to  increase  the 
production  of  both  food  and  clothing  and  thereby  reduce  the 
cost  of  living. 

Tax  Exemption  and  Future  Housing. — In  the  public  hear- 
ings on  this  bill  recently  lield  in  t'hicago  and  other  large 
cities,  the  main  objection  centered  on  the  provision  for  ex- 
emption from  state  and  Federal  income  tax.  It  was  argued 
that  this  would  affect  mortgages  on  existing  as  well  as  fu- 
ture buildings  and  that  the  large  loss  of  revenue  must  be 
made  up  elsewhere.  New  buildings  erected  at  pre-war  prices 
arc  already  most  favorably  situated  with  reference  to  capital 
invested,  and  readily  rent  at  prices  which  assure  a  satisfac- 
tory return  to  owners."  It  has  therefore  been  proposed* 
that  the  tax  exemption  clause  should  be  restricted  to  future 
housing,  but  to  them  only  for  a  term  of.  say,  10  years.  This 
would  give  relief  where  it  is  most  needed  and  most  impor- 
tant of  all,  it  would  greatly  stimulate  new  building. 

The  exemption  from  tax  for  10  years  would  about  equal  the 
depreciation  from  present  prices  which  may  be  expected  after 
a  few  years.  If  tariff  taxes  may  be  imposed  to  protect  an 
infant  industry  or  if  imported  articles  may  be  put  on  the 
free  list  in  order  to  increase  the  supply  and  lower  prices,  it 
would  seem  that  the  tax  on  vitally  needed  homes  may  tem- 
porarily be  waived  in  order  that  America  may  save  its  moral 
and  physical  health. 

3,000,OCO  Houses  Must  Be  Built  in  Next  5  Years. — We  must 
not  lose  siglit  of  the  fart  that  we  are  facing  a  crisis  quite  as 
serious  as  prompted  the  recent  exemption  of  ship-building 
from  the  Federal  excess  profit  tax.  At  that  time  our  greatest 
need  was  ships,  hut  now  we  face  the  even  more  urgent  need 
of  houses.  The  nation  needs  at  the  present  time  about  2,000,000 
new  homes,  but  house-building  has  come  almost  to  a  stand- 
still. It  is  no  longer  profitable  to  build  and  especially  is  this 
so  of  the  type  known  as  workmen's  homes.  We  hear  a  gen- 
eral complaint  of  unrest,  labor  turnover  and  inefficiency  of 
labor  at  the  present  time,  but  the  catises  are  not  difficult  to 
find,  and  one  of  them  most  certainly  is  the  lack  of  decent 
homes — in  fact,  the  lack  of  any  kind  of  a  home.  The  hous- 
ing problem  is  the  greatest  world  problem  of  today.  Other 
nations  realize  its  importance  and  are  taking  active  steps 
to  relieve  the  pressure,  but  in  .Vmerica  we  only  talk  about 
relieving  the  situation  and  do  nothing  instead  of  adopting 
new  and  adequate  methods  of  dealing  with  the  problem.  Wo 
are  too  conservative.  The  plain  fact  is  that  we  must  build 
about  3,000.000  houses  in  the  next  five  years.  It  the  old  com- 
mercial and  speculative  builders  will  not  invest  their  labor 
and  money  in  houses,  some  other  method,  some  other  agency 
must  be  secured  in  order  that  .we  may  get  the  homes.  The 
main  difRculty  to  be  overcome  js  to  secure  the  funds.  The 
writer  believes  that  the  prompt  passage  of  bill  S2492,  which 
has  now  been  before  Congress  for  over  a  year,  will  go  far 
toward  providing  the  fund  for  home  building.  It  contains  no 
new  principle  of  legislation;   it  requires  for  its  Inauguration 
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and  continuance  no  appropriations  of  public  money;  it  simply 
makes  available  to  7.484  building-loan  associations  with  a 
membership  exceeding  4.U00.0U0  and  owning  assets  of  approx- 
imately $2,000,000,000,  the  carefully  guarded  right  to  use  60 
per  cent  of  their  first  mortgages  (now  lying  useless  in  safety 
boxes)  as  collateral  security  for  borrowing  money  to  be  used 
in  building  greatly  needed  homes  (or  our  people.  <Not  ex- 
ceeding $10,000  each.  I 

Our  national  bank.s  may  oppose  the  bill,  but  it  is  ditllcult 
to  see  why  they  should.  I'nder  the  olii  Federal  law  they  are 
forbidden  to  make  mortgage  loans  at  all  and  under  the  Fed- 
eral Reserve  Bank  Law  the  power  to  make  mortgage  loans 
Is  very  limited.  At  the  present  time  both  national  and  state 
banks  liiul  it  much  more  prolUable  to  discount  conimenial 
paper  at  high  rates  than  to  bother  with  long-time  amortizing 
real  estate  loans. 

Hank  deposits  are  subject  to  withdrawal  on  short  notice, 
and  it  would  be  poor  business  policy  to  invest  such  funds  in 
long-time  securities;  moreover  such  long-time  securities  are 
much  less  profitable  than  those  of  short  period. 

Building  loan  associations  stand  on  an  entirely  different 
footing,  for  they  have  no  demand  liabilities  whatever.  They 
are  organized  as  saving  institutions  wherein  members  de- 
posit their  savings  with  the  idea  of  allowing  them  to  accumu- 
late for  several  years.  Withdrawals  can  be  paid  only  from 
funds  accumulated  from  deposits,  hence  such  associations 
can  safely  loan  money  on  long-time  amortization  plans. 

The  present  bill  specifically  prohibits  the  proposed  build- 
ing loan  banks  from  accepting  deposits  of  current  funds  or 
from  transacting  any  banking  or  other  business  not  expressly 
authorized  by  this  act.  Therefore  the  new  building  loan  bank 
could  not  compete  with  the  present  banking  system  for  any 
business  considered  profitable  in  the  past.  The  proposed  law 
would  allow  our  present  building  loan  associations  to  extend 
their  aid  to  home  building  at  the  present  time  to  the  extent 
of  over  $1,000,000,000.  This  would  make  possible  200.000  new 
homes  giving  shelter  and  protection  to  about  1.000,000  home- 
less people,  (^erlalnly  this  is  worth  while  and  should  receive 
our  enthusiastic  support.  The  home  Is  the  >mit  of  society; 
good  homes  rather  than  armies  guarantee  the  nation's  secur- 
ity and  the  permanence  of  democracy. 


L'pward  Water  Pressure  on  Lock  Floor 

Observations  on  upward  water  pressure  on  the  floor 
of  a  lock,  made  last  year  at  Lock  No.  43,  Ohio 
River,  agree  with  theory  as  applied  to  the  design 
of  locks  and  drydocks  on  porous  foundations,  accord- 
ing to  an  article  by  Malcolm  Elliott.  U.  S,  Assistant 
Engineer,  in  the  December  Military  Engineer.  Lock  No.  43 
is  built  on  a  porous  foundation,  the  material  being  a  mixture 
of  firm  sand  and  gravel  reasonably  free  from  silt.  The  con- 
crete lock  walls  and  floor  are  supported  by  piles.  Rows  of 
sheet  piling  surround  the  area  inclosed  by  the  lock  walls 
and  miter  sills.  As  a  result  of  observations  Mr.  Elliott  con- 
cludes that  sheet  piling  has  little,  if  any.  effect  In  reducing 
the  pressure  if  vents  are  not  used,  but  probably  cuts  off 
considerable  pressure  and  flow  into  the  lock  when  vents  are 
used.  With  this  particular  foundation  the  effect  of  a  vent  is 
felt  at  a  distance  of  over  200  ft.,  indicating  that  the  number 
of  holes  need  not  be  large.  For  a  less  permeable  material 
perhaps  closer  spacing  of  holes  would  be  required.  It  is  ad- 
visable, however,  to  use  no  more  relief  holes  than  the  num- 
ber required  to  relieve  the  pressure,  because  a  surplus  of 
holes  increases  the  amount  of  water  entering  the  lock  and 
adds  to  the  expense  of  pumping.  v 


A.  A.  E.  Committee  to  Study  Bills  for  Public  Works  Depart- 
ment.--.-\  committee  of  seven  enpinoprs  has  bi-en  authorized 
by  the  American  Association  of  Engineers  for  studying  and 
reporting  on  the  various  bills  presented  for  a  department  of 
public  works.  The  members  of  the  committee  selected  are. 
(leorge  W.  Hand,  assistant  to  the  president  of  the  Chicago 
&  Northwestern  Railway.  Chicago;  Morris  Bien,  assistant 
director  of  the  United  States  reclamation  Service,  Washing- 
ton, D.  C;  W.  L.  Benham.  consulting  engineer.  Kansas  City; 
A.  N.  Johnson,  dean  of  engineering  in  the  University  of  Mary- 
land. College  Park.  Md.;  Doctor  Frederick  H.  Newell;  W.  A. 
E.  Doying,  chief  inspecting  engineer  of  the  Panama  Canal. 
Washington;  and  Dr.  A.  D.  Morehouse,  consulting  engineer. 
Washington. 


Code  of  Practice  and  Schedule  of 
Fees  for  Structural  Engineers 

A  proposed  code  of  praciiii'  and  a  schedule  of  charges  tor 
the  use  of  members  of  tht-  Structural  Engineers'  Association 
of  Illinois  has  been  prepared  by  a  committee  consisting  of 
Hugo  Flllppi,  chairman;  II.  H.  Bradley,  I.  P.  Stern,  J.  N. 
Hatch  and  E.  A.  Hossiter.  The  code  and  schedule  have  been 
submitted  to  the  members  for  discussion  and  action  on  their 
adoption  will  be  taken  at  the  lu'xt  meeting  of  the  association. 

The  proposed  code  of  i)ractlce  is  as  follows: 
Proposed  Code 'of  Practice. 

In  his  relation  to  the  client  or  to  the  public,  the  structural 
engineer  should  carefully  preserve  and  maintain  the  respon- 
sibility and  trust  which  has  been  reposed  In  him,  ever  bear- 
ing In  mind  that  a  violation  of  responsibility  or  trust  manifests 
itself  not  only  as  a  discredit  to  him.  but  casts  serious  reflec- 
tion upon  the  entire  profession. 

In  the  relations  between  the  structural  engineer  and  a 
client,  the  engineer  should  be  careful  to  so  regulate  his  con- 
duct as  to  preserve  the  dignity  befitting  the  profession.  Judg- 
ment should  be  reserved  In  all  cases  where  a  hasty,  partially 
considered  decision  might  result  In  loss  to  the  client  or  re- 
.  fleet  upon  the  engineer's  professional  ability.  Acting  In  a 
judicial  capacity  between  the  client  and  a  second  party,  he 
should  act  with  the  strictest  impartiality,  basing  his  final  de- 
cision upon  the  true  merits  of  the  case,  and  under  no  circum- 
stances should  he  permit  any  personal  interests,  either  his 
own  or  those  of  his  client,  to  influence  his  decision, 

The  profession  of  the  structural  engineer  comprises  under 
takings  of  great  responsibility,  involving  the  welfare  and 
safety  of  the  public.  The  structural  engineer  is  one  whom 
the  public  may  accept  as  eminently  qualified  to  take  this  re 
sponsibillty,  and  he  should  so  establish  himself  as  to  pre- 
serve and  maintain  all  that  is  implied  by  the  Engineering 
Act.  [Illinois  state  law  for  licensing  structural  engineers. — 
Editor.) 

Code  of  Practice— The  following  principles  have  been  form- 
ulated for  the  purpose  of  establishing  a  standard  to  which 
all  structural  engineers  can  conform.  A  uniform  observance 
of  these  principles  is  required  to  the  end  that  no  particular 
structural  engineer  or  group  of  structural  engineers  shall 
profit  by  virtue  of  special  privilege,  but  rather,  having  placed 
all  structural  engineers  on  a  common  basis,  the  success  or 
failure  of  each  will  be  determined  solely  by  his  professional 
ability  and  business  acumen. 

Professional  Relations. — The  relation  between  structural 
engineers  should  be  one  of  strictest  co-operation.  No  struc- 
tural engineer  should  unjustly  condemn  the  professional  work 
or  acts  of  another  structural  engineer,  and  any  such  unjust 
condemnation  or  criticism  by  a  member  of  this  association 
will  render  such  a  member  liable  to  suspension  from  mem- 
bership on  the  grounds  of  unprofessional  conduct. 

Expert  Evidence. — Where  a  structural  engineer  has  been 
engaged  as  an  expert  witness,  he  shall  confine  his  testimony, 
so  far  as  practicable,  to  the  necessary  exposition  of  facts, 
figures  or  engineering  theory,  as  will  permit  the  court  or  the 
jury  to  reach  a  fair  and  onuitable  decision. 

Participation  In  Public  Affairs. — This  association  puts  Itself 
on  record  as  being  heartily  in  favor  of  an  active  participation 
by  its  members  in  all  public  affairs,  particularly  those  re- 
lated to  engineering. 

The  association  believes  that  the  tendency  on  the  part  of 
the  municipality,  the  state  and  the  government,  of  naming 
laymen  only,  on  committees  whose  duty  It  is  to  Investigate 
and  report  on  matters  of  a  technical  or  quasi  technical  na- 
ture should  be  so  modified  that  at  least  a  majority  In  the 
membership  of  such  committees  will  consist  of  engineers. 

The  association  asks  its  members  to  assist  in  the  general 
dissemination  of  this  principle  and  to  spare  no  effort  in  se- 
curing this  end. 

Advertising. — This  association  stands  committed  to  the 
belief  that  advertising,  particularly  in  the  form  of  business 
cards  in  technical  magazines,  is  proper,  and  strictly  profes- 
sional, and  that  to  discourage  the  same  would  be  in  direct 
contravention  of  good  business  principles.  The  structural 
engineer  Is  urged  to  place  suitable  signs  or  placards  on  all 
structures,  the  design  or  construction  of  which  are  under  his 
direction,  and  he  should  not  hesitate  to  secure  publicity  In  the 
press  if  the  nature  of  his  work  justifies  such  a  step. 

He  should,  however,  be  careful  to  see  that  whatever  press 


025) 


604 


Eiiiiiiiaeruiij  und  Contracting  for  December  22,  1920. 


publicity  he  secures  is  of  an  impersonal  niiture.  strictly  bar- 
ring all  false  claims  or  representations. 

The  association  is  not  in  favor  of  soliciiiitiou  of  business 
through  the  medium  ot  circulars  of  a  purely  advertising  na- 
ture and  asks  all  of  its  members  to  refrain  fnim  this  form 
of  advertising. 

Competition. — .MembPi^  of  this  association  are  encouraged 
to  enter  competitions  in  a  manner  outlined  under  schedule 
of  fees,  particularly  in  the  design  of  bridsis  and  biiildings. 
In  this  way  the  profession  will  be  greatly  benefited  and  good 
design  stimulated. 

No  member  of  this  association  may  either  actively  or  pas- 
sively enter  into  or  become  a  part  of  any  pool  or  clique, 
whose  object  it  is  to  impair  the  honesty  of  any  competition. 
.\  member  of  this  association  found  guilty  oi  such  practice 
will  be  dismissed  from  membership  on  the  grounds  of  unpro- 
fessional conduct. 

A  member  of  this  association  may  not  knowingly  attempt 
to  obtain  any  professional  engagement  already  under  nego- 
tiation by.  or  in  possession  of  another  structural  engineer,  ex- 
cept by  the  specific  invitation  of  the  client,  and  then  only 
after  as<ertaiBinp  that  there  is  good  and  sufficient  reason  for 
making  the  change. 

Unfair  Compensation. — .K  member  of  this  association  may 
accept  compensation  for  service  from  one  interested  party 
only,  except  in  the  event  that  more  than  one  party  is  involved, 
when  additional  compensation  may  be  accepted,  providing 
all  parties  interested,  agree  thereto. 

N'o  member  ot  this  association  may  receive,  directly  or  in- 
directly, any  royalty,  gratuity  or  special  fee.  on  any  patented 
article  or  process  used  in  the  work  upon  which  he  is  re- 
tained, without  the  consent  of  his  client. 

Co-cperation. —  .\ll  members  of  this  association  are  urged. 
so  far  as  circumstances  will  permit,  to  assist  fellow  structural 
engineers,  by  the  exchange  of  general  information  and  val- 
uable experience,  or  by  instruction  through  the  engineering 
societies,  the  schools  of  applied  science  and  the  technical 
press. 

Copyrights. — Copyrighting  of  plans,   designs   and   specifica- 
tions, with  or  without  supporting  design  data,  is  strongly  rec- 
ommended  by   this  association,   and   ail   members  are   urged 
to  protect  thefc-  work  in  this  manner. 
Schedule  of  Fees. 

The  proposed  schedule  of  fees,  representing  the  minimum 
fee  to  be  charged,  provides  that  the  charges  for  professional 
serrice  may  be  based  upon: 

(A)     A  per  diem  rate 

(B1     A  retainer  fee 

(C)  .\  percentage  of  the  cost  of  the  work  or 

(D)  .Actual  engineering  cost  plus  a  fixed  fee. 

Per  Diem  Rate. — The  charge  for  professional  services,  for 
consultations,  studies,  investigations,  reports,  and  for  expert 
lestimony  and  preparatory  work  incident  to  law  suits,  shall 
!]•■   as   follows: 

( 1 )  For  short  engagements  on  any  of  the  above  work,  a 
minimimi  fee  of  $100  per  day  shall  be  charged. 

(2)  For  preliminary  studies,  for  investigations  and  for  re- 
ports, made  to  determine  whether  the  engineer  can  support 
'he  claims  of  the  client,  as  for  example  prior  to  a  law  suit, 
a  minimum  fee  of  $50  per  day  shall  be  charged. 

(.■?)  For  submitting  a  report  and  reviewing  the  design  pre- 
pared by  others  for  existing  or  proposed  work,  a  minimum 
fee  of  $100  per  day  shall  he  charged  for  the  first  week.  %!'< 
per  day  for  the  next  week,  and  $50  for  each  day  thereafter 
'infll  the  specified  work  is  completed. 

H>  The  above  charges  are  intended  to  cover  professional 

Illy,  unless  otherwise  previously  agreed  to.  and  any 

iicurred   in  connection  with  a   specific  engagement. 

iransportation  and  subsistence,  salaries  paid  assist- 

\i.' -  ■      .ii;ed  on  the  work,  office  and  field  supplies,  and  gen- 

■  r  expen.oe.  shall  be  charged  the  client  in  addition  to 

•  fees. 

A  Retainer  Fee. —  ('>)  Where  a  member  of  this  association 
has  been  retained  for  general  advice  by  a  firm  or  corporation, 
^nd  said  retainer  is  for  a  long  term  of  engagement,  he  may 
.iccept  such  retainers  at  a  compensation  not  less  than  that 
Indicated   tn   paragraph."!    (^^.    (2)    and    (3). 

Percentages  of  the  Cost  of  the  Work. —  (6)  For  preliminary 

■•rnTninatlnns.   studies   and    reports   on   new    projects,   or   for 

•    i'w.   ntudy   and    reports   on   existing   or   pending   projects 

•  dealt  with  by  others,  a  minimum  fee  of  3  per  cent 
'  of  the  work  shall  he  charged. 


Work  under  this  head  may  be  charged  for  under  the  terms 
of  paragraphs  (1  to  4  both  inclusive)   if  preferable. 

(7>  For  such  investigations,  plans  and  specifications  as 
may  be  necessary  to  secure  an  intelligent  bid  from  contrac- 
tors, a  minimum  fee  of  5%  per  cent  of  the  cost  of  the  work 
t-hall  be  charged. 

(S)  For  final  working  drawings  and  specifications,  together 
with  necessary  consultation  and  general  advice  during  con- 
struction, a  minimum  fee  of  1\^  per  cent  af  the  cost  ot  the 
work  shall  be  charged. 

(9)  For  professional  services,  including  preparation  of 
final  plans,  specifications  and  contract  forms,  award  of  con- 
tracts, superintendence  during  construction,  testing  of  ma- 
teria!: and  general  supervision  of  the  work,  a  minimum  tee 
of  10  per  cent  of  the  cost  of  the  work  shall  be  charged. 

(10)  For  professional  services  incident  to  engagements  in- 
volving repairs  or  alterations  to  existing  buildings  or  other 
structures,  a  fee  of  not  less  than  10  per  cent  of  the  cost  of 
the  work  shall  be  charged. 

(11)  The  percentages  indicated  in  the  above  paragraphs 
under  this  head,  shall  be  construed  as  applying  to  work  not 
exceeding  $100,000  in  cost.  The  minimum  percentage  to  be  ap- 
plied on  larger  work  shall  be  as  follows: 
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(12)  Paragraphs  (6)  to  (11)  both  inclusive,  are  to  be  com 
puted  upon  the  total  cost  of  the  completed  work,  exclusive  of 
engineering,  or  upon  a  bona  fide  estimated  cost  or  bid  pend- 
ing the  completion  of  the  work,  with  an  adjustment  when  the 
actual  cost  is  known. 

(!.■?)  The  phrase,  "cost  of  work"  as  used  herein,  refers  only 
to  such  part  or  parts  of  the  whole  work  or  project  for  which 
(he  eii;;ineor  has  been  engaged,  cle.irly  excepting,  however,  all 
buildings  and  other  similar  structures,  for  which  the  fee  shall 
apply  to  the  entire  cost  of  the  building,  not  including  special 
machinery,  lighting,  heating,  plumbing  or  ventilation,  imless 
these  items  require  special  consideration  by  the  engineer, 
in  which  event  the  percentages  shall  be  applied  whole  or  in 
])art  to  any  or  all  of  these  items  as  circumstances  may  direct. 

(14)  The  percentages  indicated  in  paragraphs  (6)  to  (11) 
both  inclusive,  include  all  the  charges  mentioned  in  para- 
graph  (4)  unless  previously  otherwise  agreed  to. 

Actual  Engineering  Cost  Plus  a  Fixed  Fee. —  (l.'>)  a  member 
of  (his  association  may  accept  an  engagement  on  this  basis 
which  contemplates  a  charge  to  the  client  to  cover  the  sal- 
aries of  assistants  engaged  on  the  work,  and  general  offlce 
expense,  with  an  addition  of  from  50  per  cent  to  100  per  c«nt 
for  overhead.  In  addition  to  (he  above,  the  charge  to  the 
client  shall  be  increased  for  the  professional  services  of  the 
engineer,  an  amount  equal  to  not  less  than  50  per  cent  of 
the  fees  indicated   in  paragraphs   (6)   to   (11)   both  inclusive. 

(16)  It  is  recommended  that  all  members  of  this  association 
require  of  the  client  a  written  agreement  stating  clearly  and 
fully  the  conditions  of  the  engagement,  the  period  during 
which  the  work  is  to  be  executed,  the  amount  of  remunera- 
tion to  be  paid  the  engineer,  and  the  terms  of  payment 
thereof. 

(17)  Where  changes  in  plans,  specifications  or  contracts 
are  required  by  the  client  after  work  has  been  commenced 
thereon,  an  additional  charge  may  he  made  against  the  client, 
for  making  such  changes  at  actual  cost  plus  a  percentage, 
as  indicated  in  the  first  clause  of  paragraph   (15). 

(15)  In  the  event  that  the  project  covered  by  an  engage- 
ment is  ordered  abandoned  upon  instructions  from  the  client, 
the  fee  which  may  be  claimed  by  the  engineer  shall  be  de- 
termined by  the  progress  made,  and  the  expenses  and  obliga- 
tions incurred  by  the  engineer. 

Xo  recommendation  is  made  to  cover  this  contingency,  and 
all  members  are  urged  to  reach  a  fair  and  equitable  agree- 
ment with  the  client  without  recourse  to  legal  proceedings 
or  arbitration,  unless  unavoidable. 

(10)  Where  an  engagement  has  been  accepted  by  an  en- 
gineer with  the  expectation  that  an  immediate  start  may  be 
made  thereon,  and  the  work  is  delayed  by  the  client,  the  en- 
gineer may  ask  for  additional  remuneration.  If  proceeding 
with  the  delayed  work  would  entail  an  additional  financial 
burden  on  him. 

(20)   Members  of  this  association  may  enter  into  competi- 
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tlons  providing  that  the  conditious  thereof  provide  (or  a  reu- 
Monable  compensation  to  cover  the  i-ost  of  preparing  the  com- 
petitive deBigns,  and  that  the  conditions  surrounding  the  com 
petitions  conform  to  the  provisions  of  the  Code  of  Practice 
relating  thereto. 

(21)  Drawings,  specifications,  notes,  letters,  exhibits,  etc.. 
as  instruments  of  service,  are  the  properly  of  the  engineer, 
and  shall  be  returned  to  him  at  the  conclusion  of  any  specific 
engagement. 

{Z2)  The  cost  of  surveys,  when  reiiulrod.  are  not  included 
in  any  of  the  fees  mentioned  in  this  schedule  and  are  to  be 
paid  (or  by  the  client,  unless  otherwis.-  specifically  agreed  to 
by  the  engineer. 

(23)  Where  the  terms 'Member  of  this  .Association."  ••Struc- 
turaJ  Knglneer"  or  "Engineer"  are  mentioned  in  the  Code  of 
Practice  and  in  this  ScheduU-  of  Kees.  they  shall  be  inter 
preted  to  mean  a  Registered  Structural  Knglneer  of  the  Stair 
of  Illinois,  in  good  standing  as  a  member  of  the  Structural 
Knglneers"  Association  of  Illinois. 


Artificial  Seasoning  of  Gage  Steels 

The  investigation  by  the  f,  S.  Uureau  of  Standards  on  the 
effects  of  various  artificial  seasoning  treatments  on  the  per- 
manence of  page  steels  has  progressed  sufficiently  far  to 
permit  the  drawing  of  certain  conrliisions.  In  this  work  hard- 
ened gages  were  heated  In  oil  at  various  temperatures  aritl 
under  varying  time  conditions,  and  also  subjected  to  season- 
ing by  alternate  dipping  in  hot  oil  and  iced  brine.  The  re- 
sults of  the  work  are  as  follows: 

Short  gages  ( H  In.)  showed  no  appreciable  changes  in 
length,  with  or  without  various  artificial  seasoning  treat- 
ment.s,  over  a  period  of  approximately  7  months,  beginning 
about  I  to  2  weeks  after  hardening.  In  general  the  long 
gages  (2  in.)  showed  no  appreciable  changes  in  planeness. 

For  studying  length  changes  with  time,  gage  blocks  of 
grtater  length  than  those  used  V-  in.)  would  be  desirable. 
About  6  to  8  In.  is  recommended. 

Duplicate  gages  show  wide  variations  in  length  changes; 
for  exaniple.  one  block  showed  no  dimensional  change  in 
217  days  between  first  and  last  measurements  while  a  dupli- 
cate decreased  eighteen  hundred  thousandths  of  an  Inch  in 
length  In  the  same  period. 

Except  In  the  case  of  plain-carbon  steel  containing  1.18 
per  cent  carbon  the  changes  In  planeness  are  not  appreciable. 
In  this  steel  relatively  large  variations  in  planeness  for  du- 
plicate gages  are  noted. 

Gages  produced  from  stainless  steel  and  ordinary  drill  rod 
are  softer  than  reference  blocks  ordinarily  produced  and 
which  are  kept  between  about  !tO  to  100  Shore  hardness. 
From  this  standpoint,  the  stainless  steel  is  unsatisfactory  as 
it  is  not  iH)sslble  with  ordinary  treatment  to  maintain  the 
hardness  within  the  limits  described.  A  higher-carbon  alloy 
of  this  type  would  be  more  desirable,  with  possibly  a  de- 
crease in  chromium  such  as  would  not  impair  its  stainless 
nualities  and  at  the  .same  time  reduce  production  costs. 

The  plain-carbon  steel  (containing  1.8  per  cent  carbon) 
appears  to  be  the  least  desirable  from  the  standpoint  of  per- 
manence, showing  in  the  main  the  greatest  changes  in  length 
and  planeness  during  a  period  approximately  7  months  from 
first  to  last  measurements.  Probably  the  most  desirable  arc 
■■iteels  HC  and  K  subjected  to  definite  seasoning  treatments, 
the  former  being  the  steel  now  generally  used  in  production 
of  reference  gages  at  the  Bureau  of  Standards. 

Measurements  at  intervals  of  approximately  1  week,  1.  2, 
4  and  7  months  after  initial  readings  of  length  and  planeness 
do  not  give  very  much  information  regarding  the  progress  of 
the  changes  taking  place.  Where  the  greatest  changes  oc- 
lur  in  either  length  or  planeness  they  appear  to  progressively 
Increase  with  time.  In  many  cases  where  these  changes  have 
been  smallest  over  the  entire  lime  interval  they  seem  to 
occur  in  the  intervals  Immediately  following  the  first  meas- 
urement, the  gages  thereafter  remaining  constant. 


November  Contracts  for  Fabricating  Shops. — The  records 
of  the  Bridge  Builders'  &  Structural  Society,  from  reports 
collected  by  its  secretary,  show  that  urding  the  month  of 
November.  1920.  49.200  tons  of  fabricated  structuarl  steel 
were  contracted  for  throughout  the  United  States,  equivalent 
to  27%  per  cent  of  the  entire  capacity  of  the  bridge  and 
structural  shops  of  the  country. 


Relation  Between   Static  and   Dy- 
namic Stresses  in  Girder  Spans 
for  Smooth  Rolling  Loads 

Numerous  recent  tests  haw  shown  that  the  dynamic  effect 
of  rolling  loads  on  bridges  lias  bei-n  much  over  estiuiated. 
This  IS  particularly  true  o(  .-ii-ilrlc  trains  in  which  the  loads 
are  smooth  rolling  wheels  and  the  mechanism  has  no  recipro- 
cating motion.  In  a  paper  prepared  (or  the  .\merlcaii  Society 
of  Civil  Engineers,  .Mr.  F.  \V  Cardiner  gives  ihe  following 
conclusions  on  this  subject,  resulting  Iroiii  an  iiivestigaiion 
of  the  relation  between  the  static  and  dyuanilc  stresses  in 
girder  spans  for  smooth  rolling  loads: 

1.  For  speeds  that  obtain  In  railroad  praciice,  the  dynamic 
effect  of  smooth  rolling  loads  is  so  small  that  ii  may  be  neg- 
lected. 

2.  There  is  a  critical  speed  that  proiluci-s  a  iiiaxliuuin  dy- 
namic increment  of  stress  for  a  single  load  and  this  speed  is 

I-  r 

equal  to  15,184  ~  ft.  per  second,  or  lii,:ii:;(  —  miles  per  hour. 

I.  L 

where  r  is  the  radius  of  gyration  and  L  the  length,  in  inches. 

;!.  The  dynamic  Increment  of  stress  for  a  single  load  for 
the  critical  speed  Is  31.8  per  cent. 

4.  That  even  for  the  maximum  speed  condition,  with  the 
wheel  spacing  usual  on  electric  trains,  the  combined  dynamic 
ofCect  of  four  wheels  may  be  less  than  the  static  effect. 

.Mr.  dardiner's  paper,  which  has  been  Issued  in  pamphlet 
form  by  the  .American  Society  of  Civil  Kngineers,  follows: 
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Fig.    1. 

The  following  is  an  investigation  of  the  stresses  produced 
in  a  beam,  .supported  at  the  ends,  by  a  load  rolling  over  it 
from  one  support  to  the  other.  The  object  of  making  the  In- 
vestigation is  to  determine  the  relation  between  the  stresses 
produced  by  a  smooth  rolling  load  and  those  produced  by  a 
static  load. 

If  the  eft'ect  of  the  mass  of  the  beam  is  omitted  in  the  in- 
vestigation, it  will  be  found  that  the  stress  produced  by  a 
smooth  rolling  load  is  equal  to  the  static  stress  plus  a  small 
increment  due  to  the  centrifugal  force  of  the  load  moving 
in  the  arc  formed  by  the  elastic  curve.  The  effect  of  cen- 
trifugal force  is  also  omitted  in  this  discussion. 

This  statement  is  not  new  and  may  be  found  in  some  recent 
textbooks  on  mechanics.  A  short  proof  of  this  statement 
is  given  because  it  is  necessary  that  it  be  made  clear  before 
proceeding  to  investigate  the  effect  of  the  mass  of  the  beam. 

Let  A  C.  Fig.  1.  be  a  beam   supported  at  A  and  C.  and   P 
a  load  rolled  on  from  A  to  C.     The  defiection.   y.  produced 
by  a  static  load.  P,  at  the  distance,  a.  from  the  support  is 
P 

y  = •  [2  a   (L  — a)-] 

6  E  I  L 

The  internal  work  done  on  the  beam  by  a  load.  P.  rolling 
from  .\  to  B.  is 


P'  a= 


W. 


(L  — a)= 


6  E  I  L 
The  average  force  acting  through  the  deflection,  y.  Is  equal 
to  the  work  divided  by  the  distance 

Wi  P'  a'  B  B  T  T>  P 

= (L— a)'X-^ =  —     ...di 

y         fi  E  I  L  P  [2  :i    I  I.       a)=]         2 

The  whole  load.  P.  has  passed  Ihnnmh  a  vertical  distance, 
y.  when  the  load  has  reached  a  position.  B.  distant  a  from  the 
sui)port.  A.  and.  therefore,  the  total  external  work  is  Py.     It 

P 
has  been  shown  that  one-half  of  this  work,  — y.  is  absorbed 

2 
by  internal  work  in  the  beam.     The  unbalanced  average  'oad, 
P 
— ,   acting  on   the   mass  of   the   load.    P,   and   accelerating   it 
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down  the  incline  formed  bv  the  elastic  curve,  will  have  stored 

P 

energy  in  the  acceleration  of  the  mass  of  an  amount.  — y. 

o 

when  the  load  has  reached  Position  B.  The  whole  work  of 
the  load  P.  is  absorbed,  therefore,  by  the  static  deflection 
and  the  acceleration  of  the  mass  of  the  load.  It  will  be  noted 
that  the  component  of  P  producing  acceleration  of  the  mass 
is  tangential  to  the  elastic  curve  and  the  change  of  direction 
of  this  acceleration  produces  a  centrifugal  force  radial  to 
the  curve. 

Is  is  true,  therefore,  as  stated,  that  the  stro.ss  produced  by 
a  smooth  rolling  load  at  any  velocity  is  the  static  stress  plus  a 
small  increment  due  to  centrifugal  force,  when  the  effect  of  the 
mass  of  the  beam  is  not  considered. 

It  is  now  proposed  to  consider  the  effect  of  the  mass  of 
the  beam. 

Let  A  C.  Fig.  2.  represent  a  beam  supported  at  A  and  C. 
and  P  a  load  rolling  from  A  to  C  with  a  con.'stant  velocity,  V. 

It  is  proposed  to  write  the  equation  of  the  distance-time 
curve  of  the  deflection  of  the  center  of  the  beam. 

Let  m  be  an  equivalent  mass  concentrated  at  the  center 
of  gravity  of  the  mass  of  the  beam,  and  assume  this  equivalent 
mass  to  be  constant  during  the  deflection.  The  relation  of 
this  mass  to  the  total  mass  of  the  beam  will  be  shown  later. 

Let  A  =  the  vertical  acceleration  of  the  mass,  m; 

y  =  the  vertical  deflection  of  the  center  of  the  beam; 
t^the  time  the  lo.id.  P.  takes  to  go  a  distance  a. 

The  deflection  of  the  center  of  the  beam  for  any  position 
of  the  load.  P,  will  be  the  static  deflection  minus  the  deflec- 
tion due  to  t)ie  force,  m  A.  applied  at  the  center  of  the  beam. 
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The  equation  of  the  distance-time  curve  of  the  deflection 
of  the  center  of  the  beam,  is,  therefore,  for  all  values  of  a 
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The  solution  of  this  differential  equation  gives 
t 

-  3  V  C,  C,  C.  L=  sin +  3  C,  C,  Ln  —  4  C,  C-' t'    ...(5) 

\'  C, 
and  this  is  the  equation  of  the  distance-time  curve  of  the  de- 
flection of  the  center  of  the  span  for  values  of  t  from  zero 
If)  a  \alue  making  the  distance  traveled  by  the  load  one-half 
'he  .span  length.  It  will  be  noted  that  in  this  equation  the 
first  term  is  the  effect  of  the  mass  of  the  beam,  and  the  last 
'wo  terms  the  elastic  deflection  in  a  beam  of  no  mass.  The 
•quation  for  the  remaining  half  of  the  beam  has  the  same 
;irst  term  and  a  remaining  term  giving  symmetrical  values 
ibout  the  center  line  with  those  given  in  Equation  (5).  This 
•■:''ion  Is.  therefore,  all   that  is  necessary  to  plot  the  dis- 

time  curve. 

'<  iiH  value  to  be  given  to  the  equivalent  mass.  ni,  acting  at 

'he  center  of  gravity  of  the  beam  was  fotmd  by  plotting  the 

'  ■  Mr  curve  for  10  positions  of  the  load  between  the  support 

he  center  of  the  beam  and  computing  the  vertical  dis- 

1.1.1.  .rnent  of  the  center  of  gravity  of  the  mass.     It  was  found 

that  for  a  deflection,  y.  at  the  center,  the  center  of  gravity  of 

2 
the  mass  was  deflected  a  little  less  than  —  y,  and  that  this  re- 

3 
lation  was  nearly  constant  throughout   the  whole  deflection. 

n 


A  value  of  two-thirds  of  the  total  mass  of  the  beam  has  been 
used,  therefore,  for  the  quantity,  m,  in  the  equation. 

tiraph  No.  1,  Fig.  3,  is  a  graph  of  this  equation  for  a  rather 
flexible  girder  39  in.  .deep  and  of  51-ft.  span,  with  four  wheels 
of  12.500  lb.  each  passing  over  it  at  a  speed  of  120  ft.  per  sec- 
ond, or  82  miles  per  hour,  representing  a  high  railroad  speed. 
The  dotted  lines  represent  the  distance-time  curves  of  a 
beam  of  no  mass.  The  increment  of  deflection  in  this  case 
due  to  the  mass  of  tho  beam  is  about  10  per  cent  for  a  single 
load  and  less  than  3  per  cent  for  tho  conibinod  action  of  four 
wheels. 

Time        in      Seconds 
02  03  04 


Fig.   3. 

A  graph  of  the  same  girder  with  the  same  load  passing  over 
it  at  a  speed  of  30  ft.  per  second,  or  20.4  miles  per  hour, 
would  show  that  the  wave  motion  caused  by  the  mass  inertia 
has  the  same  time  length  and  one-quarter  the  amplittide  of 
the  first  graph,  and  as  the  velocity  is  decreased  the  wave 
amplitude  will  decrease  and  the  graph  approach  closer  and 
closer  to  the  curve  of  no  mass. 

Graph  No.  2,  Fig.  4,  is  a  graph  of  the  same  girder  with  the 
same  load  passing  over  it  at  a  speed  of  400  ft.  per  second,  or 
273  miles  per  hour.  The  wave  in  this  case  has  the  same 
time  length  and  3%  times  the  amplitude  of  Graph  No.  1. 
The  increment  of  deflection  due  to  a  single  load  is  in  this 
case  31.8  per  cent  and  this  is  the  maximum  increment  that 
can  be  produced  by  a  single  load,  as  w-ill  be  shown  later.  For 
speeds  greater  than  400  ft.  per  second,  tho  value  of  the  de- 
flection decreases.  Graph  No.  3.  Pig.  4,  is  a  graph  for  the 
same  girder  with  the  same  load  passing  over  it  at  a  speed 
of  1,200  ft.  per  second,  or  830  miles  per  hour.  The  deflection 
in  this  case  is  about  6  per  cent  of  the  no-mass  deflection  and 
as  the  speed  increases  the  deflection  will  decrease,  approach- 
ing the  value  zero  when  the  speed  becomes  infinite. 

A  study  oV  these  graphs  makes  it  evident  that  there  is  a 
speed  which  produced  a  maximum  mass  effect  for  a  single 
load,  and  an  examination  of  the  equation  enables  this  value 
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Fig.  4. 

to  be  found.     Consider  the  first  term  of  the  equation  which, 
as  previously  stated,  gives  the  mass  effect,  that  is, 

t 

—  3   V  C,  C,  C  L=  sin 

^^c:' 

Tho  inertia  of  the  mass  produces  a  maximum  efl'ect  when 
the  velocity  has  a  value  such  that  the  wheel  load  arrives  at 
the  center  of  the  span  in  a  time,  t.  having  a  value  such  that 

t          180 
the  angle. X is   270'.   and.   therefore,   the   sin    is — 1. 

V~C,  TT 
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Lei  this  value  o(  the  velocity  be  V. 
t  180 


Then, 
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\  (a  constant). 


I.     '  2  w        L         T    ■•  2  w       L 

For  u  steel  girder  the  value  of  this  constant  is 

4  ■      30.000.000  X  32.2  x  12 

-kl =  182.213 

3.1416         '  2  X  0.283 

ami  the  value  of  the  velocity  giving  the  maximum  mass  ef- 


fect is 


r  r 

182,213 —  in.  per  sec.  or  15,184  —  ft.  per  sec. 
L                                            L 
;n  which  r  is  the  radius  of  B>Tation  and  L  the  length,  in  inches. 
The  deflection  for  velocity.  V,  or  when 
I.                                         t 
V  -  =  C,,  and  sin  =  —  1 

3   r    V    C'=  \  ^, 

is  the  no-mass  deflection  plus  the  quantity 

L*  C,  L^ 

C,r    I/  =  3    \    r.  C, = 


PL" 


(• 


3  «■  V  C,  w        48  E  I  IT 

Tilt   iii>  ii;;:.'-s  lu'ilfctioii   with  the  load  at  the  center  of  the 
P  L' 

-span  is  .    Then 

48  E  I 
Mass  increment  PL'  4K  E  1        1 

: = X  =  — 

Xo-niass  deflection         48  E  It  PL"  x 

The  ma88  Increment  of  deflection,  therefore,  has  a  maxi- 
mum value  for  a  sinple  wheel  load  31.83  per  cent  of  the  no- 
mass  or  static  deflection  and  this  occurs  only  for  the  critical 
velocity. 

r 
V,,,.,  ^  15.184  —  ft.  per  second. 
L 
The  sirilfr  for  which  the  graphs  are  shown  has  a  value  of 


:400  ft.  per  second;  or  271 


I 


—  =  0.0263  and  a  value  of  V  „„ : 
I. 

miles  per  hour.     The  graph.  Fig.   4.  is,  therefore,  the  maxi- 
mum condition  for  a  single  load. 

r 

An  average  value  for  new  elevated  railway  structures  is  — 

L 
=  0.0397.  for  which  V,„.,:=600  ft.  per  second,  or  410  miles 
per  hour. 

The  stress  in  any  girder  is  a  constant  times  the  deflection, 
and  the  relation  between  the  deflection  at  the  center,  and  the 
no  maf s  or  static  deflection  given  by  Equation  (5)  is  the  re- 
lation  soueht   to   he  f'stablished   by   this   invpstipatinn. 

Test  to  Determine  the  Deflection  of  Girders  Due  to  a  Mov- 
ing Load. — A  test  was  made  on  Feb.  17,  1918.  on  track  string- 
ers on  the  express  track  of  the  Third  Ave.  Line  of  the  Man- 
hattan Hallway  Division  of  the  Interborough  Rapid  Transit 
Co..  New  York  City.  Two  composite  cars  were  loaded  with 
brake  shoes  to  equal  the  live  load  for  a  fully  loaded  train. 
The  test  was  made  in  .Span  806  at  91st  St.  The  track  string- 
nrs  in  this  span  are  plate  girders.  4.^  ft.  long  and  39  in.  deep, 
with  '.4-in.  web  spliced  at  the  midpoint,  and  each  flange  con- 
sisting of  two  6  by  6  by  %-in.  angles. 

Two  independent  methods  were  used  simultaneously  to  as- 
certain the  deflections,  as  follows: 

Ove  method  consisted  of  fastening  a  piano  wire  to  the  end 


stiffeners  of  the  track  girder,  stretched  tightly  along  the  neu- 
tral axis  of  the  stringer  and  distant  about  4  in.  from  its  face. 
At  the  middle  of  the  span  a  board  was  wedged  lightly  be- 
tween the  top  and  bullum  fluu.i;e8.  On  the  side  of  the  board 
facing  the  wire,  and  Uirtctly  back  of  it.  a  card  was  fastened 
with  thumb  lacks  to  hold  it  in  place.  A  pencil  lirmly  fastened 
to  the  wIrt  with  its  point  in  contact  with  the  paper  regis- 
tered any  vertical  moveini-m  uf  the  girder.  After  each  test 
the  card  was  removed,  properly  labeled  for  Identlflcatlon. 
and  a  new  curd  put  in  place.  Later,  the  length  of  the  line 
scribed  on  the  card  was  scaled.  The  length  so  measured 
represented  the  true  deflection  of  the  girder  due  to  a  par- 
ticular load  at  a  deflnlte  speed. 

The  second  method  was  by  ilirect  rod  readings,  using  slid- 
ing level  rods  provided  with  strap  iron  hooks  so  fastened 
to  the  upper  sections  of  the  rod  that  it  could  be  suspended 
from  the  flange  of  the  girder  by  allowing  the  point  of  the 
hook  to  rest  on  the  lop  surface  of  the  horizontal  leg  of  the 
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Fig.   5. 

lower  flange  angle.  With  the  rod  free  to  slide  and  the  bot- 
tom of  the  lower  section  resting  on  the  street  surface  below, 
the  movement  between  the  free  sections  of  the  rod  will  indi- 
cate the  vertical  deflection  caused  by  any  live  load  passing 
over  the  girder.  At  a  convenient  place  opposite  the  sliding 
sections  of  the  level  rod.  a  horizontal  strip  of  metal  was 
fastened  on  the  side  of  the  lower  s-ection  or  fixed  part  of  tlie 
level  rod  and  extended  beyond  the  side  of  the  upper  section 
or  movable  part.  Back  of  the  strip  of  metal  a  card  was 
fastened  on  the  upper  or  movable  section.  With  the  rod 
hanging  from  the  girder,  with  the  parts  free  to  slide  and  the 
bottom  in  contact  with  the  street  below,  the  rods  in  position 
to  register  deflections.  For  each  reading  three  rods  were 
used,  one  at  each  end  and  one  at  the  middle.  When  the  rods 
were  so  placed,  a  pencil  line  was  drawn  across  the  top  edge 
of  the  metal  strip  on  the  card  and  the  point  of  the  pencil  was 
kept  in  contact  with  the  card.  As  the  load  passed  over  the 
girder,  the  mark  made  by  the  pencil  recorded  the  true  de- 
flection of  the  girder  due  to  the  live  load  at  the  center  and 
ends.  The  rod  readings  were  taken  at  the  ends  and  the 
center  simultaneously  to  eliminate  deflections  of  other  parts 
of  the  structure,  and  the  recorded  deflection  at  the  center 
was  corrected  accordingly.  As  with  the  first  method,  the  de- 
flections were  obtained  by  scaling  the  length  of  line  scribed 
on  the  card.  The  two  methods  gave  results  which  in  no  case 
difiered  more  than  1/32  in. 

The  test  was  begun  by  first  placing  the  cars  on  the  girders 
in  the  position  to  give  maximum  deflection  for  static  live 
load. 

The  train  was  then  run  over  the  track  girder  at  various 
speeds  and  the  deflection  noted.  The  speed  was  measured 
by  placing  markers  along  the  track  176  ft.  apart  or  88  ft.  each 
way  from  the  center  of  the  girder.  The  train  was  then  run 
at  various  speeds.  By  means  of  a  registering  device  on  the 
train,  the  time  required  to  pass  over  a  distance  of  176  ft.  was 
recorded,  and  read  to  tenths  of  a  second,  and  from  this  infor- 
mation the  speed  in  miles  per  hour  was  computed.  Ten  trips 
were  made,  with  speeds  varying  from  1%  to  33%  miles  per 
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hour.     The  results  of  these  tests  are  shown  on  Fig.  5.    Some 
of  these  results  indicate  that: 

1.  The  computed  deflection  for  .static  load  is  greater  than 
the  measured  deflection  caused  b.v  the  static  load. 

2.  The  observed  deflections  for  moving  load  were  less  than 
the  observed  deflection  for  static  load,  except  at  a  speed  of 
17  miles  per  hour,  in  which  case  the  deflection  was  slightly 
greater. 


Pressure  of  Concrete  Against  Forms  During 
Pouring 

Technologic  Paper  No.  175  issued  Oct.  11  b.v  the  U.  S. 
Bureau  of  Staiuiards  gives  the  result.-;  of  measurements  of 
the  pressure  of  concrete  against  forms  made  during  the  pour- 
ing of  n  large  reinforced  concrete  test  specimen.  This  speci- 
men was  poured  for  the  concrete  ship  section  of  the  Emer- 
gency Fleet  Corporation  at  the  Bureau  of  Standards  in  Wash- 
■■    "    ■'       ■    \\:\y  1"    VMS     The  spociuien  luid  a  height  of 


Construction  Features  of  a  46-Arch 
Railroad  Bridge 

The  Philadelphia  &  Reading  Ry.  is  now  replacing  its  single 
track  crossing  of  the  Susquehanna  River  at  Harrisburg.  Pa., 
by  a  double-track  reinforced  concrete  bridge,  consisting  of  4t! 
arches  measuring  appro.\iraately  76  ft.  from  center  to  ceii 
ter  of  piers.  The  new  bridge  will  replace  a  wrought-iron 
deck-truss  structure  having  23  spans,  149  ft,.  4  in.  center  to 
center  of  end  pins  and  24  ft.  9  in.  from  center  to  center  of 
\ippor  and  lower  chords,  and  one  69-ft.  throiigh  plate  girder 
bridge  spanning  the  tracks  of  the  Nortliern  Central.  The 
river  piers  were  built  originally  for  double  track,  and  the  su- 
perstructure for  single  track,  though  it  was  so  designed  that 
a  third  truss  could  be  added  whenever  two  tracks  were  re- 
quired. The  masonry  for  this  old  bridge,  which  was  com- 
pleted in  1890,  including  the  approach  work  through  the  city, 
contained  approximately  6,258  cu.  yd.  of  masonry  on  land, 
and  9.77:?  cu,  yrl.  in  the  river  piers,  the  latter  being  built  in 


The  Old   Bridge.   Showing   Work  of   Encasing  the  Old   Piers  and  the   Building    of   the    New    Intermediate    Piers. 


16  ft.  U  in.,  and  at  points  where  the  horizontal  pressure  was 
measured  it  had  a  thickness  of  2  in.  The  concrete  used  con- 
sisted of  1  part  of  a  standard  Portland  cement,  two-thirds 
part  of  Potomoc  River  sand  and  l^i  parts  of  gravel  under 
%  !n.  in  size.  Proportions  were  measured  by  volume.  The 
amount  of  water  used  was  about  12..T  per  cent  of  the  combined 
weight  of  the  dry  materials.  The  consistency  of  the  con- 
crete was  measured  by  lifting  a  6  by  12-in.  cylindrical  mold 
from  a  freshly  poured  control  specimen.  The  measured  di- 
ameter of  the  puddle  thus  formed  was  taken  as  a  measure 
of  the  consistency  of  the  concrete  entering  into  the  speci- 
men. The  pressure  measurements  were  made  by  means  of 
pressure  cells  which  have  been  developed  by  the  Bureau  of 
Public  Roads  in  investigational  work  on  earth  pressures.  The 
results  of  the  tests  are  summarized  as  follows  in  the  paper: 

The  maximum  pressure  against  the  forms  during  pouring 
of  concrete  was  found  to  be  equivalent  to  that  of  a  liquid 
weighing  about  124  lb.  per  cubic  foot. 

The  maximum  pressure  was  found  to  be  that  due  to  the 
head  of  concrete  existing  at  the  end  of  about  40  minutes. 
After  that  time  the  pressure  gradually  decreased  In  spite  of 
inrrcri-tiitr  hnad  of  concrete. 


Design   Special   Boxes  for  Transporting  T.   N,  T, — The  For- 

tut  PrniTiicts  Laboratory  of  Forest  Service.  United  States  De- 

■   of  Agriculture,  at  Madison.  Wis.,  is  at  present  en- 

'Icafgning  a  box  which  will  be  the  safest  possible 

transporting  T.  N.  T.    This  is  at  the  request  of 

division  of  the  Army  which  has  iri.non.onn  ih   of 

that  powerful  explosive  to  move. 


range-work  from  bed-rock  to  copings  and  composed  of  Clear- 
field County  sandstone,  laid  with  cement. 

An  interesting  description  of  the  new  bridge  is  given  by 
Mr.  E.  Chamberlain,  Assistant  Engineer  P.  &  R.  Ry.,  in  the 
Railway  Age,  to  which  we  are  indebted  for  the  matter  and 
illustrations  in  this  article. 

Originally  the  completed  single  track  occupied  its  double- 
track  position,  or  about  1  ft.  7%  in.  off  center  of  the  bridge 
trusses,  each  of  which  was  designed  to  carry  two-thirds  of 
a  single  track  load.  With  the  increasing  engine  and  train 
loads,  it  was  foimd  that  the  inasonry  in  the  tops  of  many 
of  the  piers  was  being  displaced,  necessitating  the  reconstruc- 
rion  of  the  tops  of  these  piers.  It  was  also  ascertained  that 
a  number  of  the  eye-bars  of  the  trusses  were  loose,  increasing 
the  load  carried  by  the  other  bars  to  an  unknown  extent. 
The  trusses  were  apparently  deficient  in  rigidity  and  swung 
considerably  during  the  passage  of  trains.  To  relieve  this 
condition,  the  track  was  shifted  so  as  to  bring  two-thirds  of 
the  single  track  load  on  the  heavier  truss,  and  the  speed  of 
trains  was  reduced  to  10  miles  per  hour  as  a  temporary  ex- 
pedient. The  traffic  is  exceedingly  heavy  at  this  point,  con- 
sisting almost  entirely  of  solid  through  trains  of  the  Phila- 
delphia R-  Reading,  the  Baltimore  &  Ohio,  the  Norfolk  & 
Western,  the  Western  Maryland  and  the  Cumberland  Valley. 
The  number  of  trains  using  this  bridge  in  completed  move- 
ments daily  is  75.  without  cotniting  switching  movements, 
and  the  daily  revenue  tonnage  averages  about  140,000. 

The  new  structure,  which  w-ill  be  built  on  the  same  aline- 
ment  and  on  practically  the  same  grade  as  the  present  bridge, 
will  have  46  arches  having  an  average  clear  span  of  66  ft.  It 
will  te  built  entirely  of  concrete  and  for  two  tracks  with  a 
total  length  of  3,507  ft.  9  in.  center  to  center  of  end  piers. 


(130) 


Tlie  Ijase  ol  rail  at  the  easteru  pier  is  about  54  tl.  abow 
normal  water  in  the  river,  and  at  the  western  pier  about  ?!« 
ft.,  the  srade  on  the  bridge  being  u.T  per  cent.  .The  depth 
of  water  in  the  river,  and  at  the  western  pier  about  7l»  ti.. 
ihe  srade  on  the  bridge  being  0.7  per  cent.  The  depth  of 
water  in  the  river  ranges  from  about  2  ft.  as  n  minimum  to 
.s  ft.  6  in.  as  a  ma.ximuni. 
Th.:  old  piers,  which  are  supported  on  a  rock  bottom 


overall  width  of  the  bridge  between  faces  of  rings  Is  32  ft. 
and  the  clear  width  belwei'u  copings  26  ft. 

The  faces  of  the  arch  rings  and  spandrels  will  be  plain 
e.vcept  for  V-grooves  at  the  construction  joints.  The  tops  of 
ihe  arches  and  the  Inside  faces  of  the  spandrel  walls  are  to  be 
waterproofed  with  two  layers  of  lotton  fabric  saturated  and 
cemented  together  with  as|itiall.  This  membrane  will  have 
u  2^-ln.  concrete  prolecllon  course  of  a  1;2:4  mix  with  »»ln. 
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Par:   Elevstion  of  New   Bridge  of  Philadelphia  A   Rcidlng   Ry.  Over       Susquehanna   River  at  Harrlsburg,  Pa. 


to  1).  iiuased  in  concrete  and  new  iiiteniiediale  piers  buill 
The  concrete  encasement  around  thi-  old  piers  will  have  ii 
iiiiiiimuiii  ihickness  of  IS  In.,  reinforced  with  -"Siin.  rods, 
spaced  .{  ft.  center  to  center  both  ways,  and  wilh  expansion 
bolts  e  ft.  apart,  anchored  12  In.  into  the  old  piers.  Kach  of 
the  reconstructed  piers  will  havi-  a  thickness  at  the  spring 
Ing  line  of  11  ft.  6  in.,  while  ihe  new  intermediate 
piers  will  have  a  thickness  of  ;>  fl.  All  foundations 
will  be  approximately  51  ft.  !•  in.  long  at  the  base 
and  35  ft.  long  above  the  nosing  and  up  to  ihe  parapet. 

The  arch  ring  Is  of  semi-circular  ilesign  with  radii  of  ;i:' 
It.  and  6*  ft.,  giving  a  crown  thickness  of  :t  ft.,  and  a  radial 
width  at  the  haunch  where  it  joins  llie  pier  section,  of  about 
U  ft.  The  ring  is  thoroughly  reinforced  for  temperature 
changes  and  will  be  poured  in  sections  in  the  usual  manner 
for  this  type  of  construction.  A  clearance  of  28 V4  ft-  has 
t"--ii  provided  for.  figuring  on  a  basis  of  ihe  maximum  high 
'  .ii>  r  in  the  past. 
The   spandrel   walls  are   reinforced   and   have  a   batter  on 


stone,  all  reinforced  by  .No.  12  electrically  welded  wire  clolh, 
with  a  4-ln.  by  4-ln.  mesh. 

Drainage  at  each  pier  will  be  secured  by  means  of  cast 
iron  pipes  8-ln.  In  diameter  curried  through  the  arch  ring. 
The  space  between  the  spandrel  walls  and  over  the  arch 
rings  will  bo  built  up  and  (Hied  with  dry  stone  packing,  of 
what  is  commonly  known  as  one  and  two-man  size,  to  about 
1  ft.  ;i  In.  below  the  top  of  the  rail. 

Th"  coffer-dams  now  being  used  for  the  river  piers  are  gen- 
erally of  the  Blaw-Knox  type  of  steel  framework,  with  two 
lines  of  Lackawanna  steel  sheet  piling,  about  18  In.  apart,  en- 
closing the  puddle  wall.  Four  and  8-in.  pumps  are  being  used 
for  unwatering  these  dams. 

Work  is  proceeding  from  both  shores,  separate  concrete 
nii.\ing  plants  having  been  installed  at  each  end  of  the  bridge. 
On  the  east  bank  of  the  river  the  mixing  plant  has  been  lo- 
cated at  ground  level  and  the  concrete  is  being  elevated  to 
the  top  of  the  bridge,  where  It  is  discharged  into  side  dump 
cars.     These  are  conveyed  to  the  work  on  a  24-in.  gage  rail- 
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Typical  Details 

the  back  focus  of  5  in.  in  12  in.  They  are  surmounted  by  a 
concrete  coping  of  simple  design  in  which  a  4-way  vitrified 
clay  duct  is  placed  on  each  side  of  the  bridge  to  carry  the 
necessary  present  and  future  wiring,  terminating  in  hand 
holes  spaced  250  ft.  apart  on  both  sides.  The  reinforced  con- 
crete railing,  4  ft.  in  height,  will  consist  of  ornamental  posts 
and  intermediate  solid  panels,  built  up  on  the  copings,  and 
having  a  clear  width  between  inside  faces  of  30  ft.  8  in.   The 


Tifpical  Crosi  Section. 
of  New  Bridge. 

way  by  3-ton  gasoline  locomotives,  and  the  concrete  is  dis- 
tributed to  the  different  foundations  through  separate  steel 
chutes.  At  the  western  end,  the  concrete  is  dumped  from 
the  mixer  to  the  cars  direct  and  then  conveyed  to  the  work  in 
a  similar  manner. 

In  order  to  continue  traffic  over  the  present  bridge  during 
construction  It  was  necessary  that  the  arch  rings  be  built  in 
two  longitudinal  sections.     On  the  completion  of  the  founda- 
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tions  the  first  section.  13  ft.  6  in.  wide,  will  he  built  on  the 
uown-stream  side  of  the  present  bridge.  In  order  to  retain 
the  stone  fill  supporting  the  traclv  a  middle  wall  will  be  built 
up  of  reinforced  concrete  2  ft.  wide  and  anchored  to  the 
spandrel  walls  by  's-in.  tie  rods.  When  completed  traffic 
will  be  transferred  to  this  section,  after  which  the  old  super- 
structure will  be  dismantled  and  the  remaining  section  of 
arch  rings  completed. 

Steel  centering  will  be  used  for  the  arch  rings.  These  will 
be  supported  upon  steel  brackets  inserted  in  pockets  formed 
in  the  face  of  the  piers  below  the  springing  line.  All  con- 
crete will  be  of  a  1:2:4  mixture,  using  a  I'-j-in.  crushed  stone 
throughout  except  in  the  railing  which  will  be  of  %-in.  size. 
The  approximate  quantity  of  concrete  in  the  new  structure 
is  88.000  cu.  yd. 

The  new  structure,  as  well  as  the  other  secondary  struc- 
tures, which  are  to  be  renew^ed  was  designed  by  and  is  now 
being  constructed  under  the  direction  of  the  engineering  de- 
partment of  the  Philadelphia  &  Reading  Ry..  Samuel  T.  Wag- 
ner. Chief  Engineer.  Clark  Dillenbeck.  .Assistant  Chief  Engi- 
neers, and  P.  S.  Baker.  Engineer  of  Bridges  and  Buildings. 
The  field  work  is  in  charge  of  C.  H.  Hitchcock  and  E.  Cham- 
berlain. .\ssistant  Engineers.  The  contractors  on  the  work 
are  the  James  McGraw  Co..  Philadelphia.  Pa.,  and  T.  L.  Eyre, 
Philadelphia,  to  whom  the  foundation  work  was  sub-let. 

Co-Operation  in  the  Building 
Industry* 

By  L.  K.  COMSTOCK. 

The  one  great  interest  we  are  all  striving  tor  is  the  regen- 
eration of  the  industry  and  the  enthronement  of  reason  where 
prejudice  now  exists,  and  the  substitution  of  harmony  for 
discord.  In  bringing  about  this  grand  result,  five  groups  are 
necessary— the  Architect.  Engineer.  Contractor,  Subcontrac- 
tor.  and  Labor.  Each  group  has  its  own  appointed  task,  and 
together  they  should  move  forward  with  the  harmony  and 
the  rhythm  of  a  great  army  under  the  leadership  of  a  gen- 
eral staff,  which,  composed  of  experts  representing  all  the 
divisions,  has  worked  out  the  grand  strategy  according  to  its 
understanding  of  the  problems  involved  and  the  objective. 

This  is  our  common  interest  and  you  will  at  once  perceive 
that  the  interest  is  complex  and  perhaps  confused  and  full 
of  cross  currents  of  individual  interest,  apparently  and  prob- 
ably at  variance  with  the  direction  of  the  grand  common 
purpose.  In  proportion  as  these  cross  currents  of  individual 
Interest  are  allowed  full  play,  the  grand  strategy  of  the  in- 
dustry is  in  danger  of  failing  to  reach  its  objective.  Our 
common  interest  demands  organization,  organization  de- 
mands direction,  and  direction  demands  conference,  confer- 
ence demands  compromise,  compromise  demands  self-subordi- 
nation, and  self-subordination  demands  courage  of  the  highest 
order. 

We  are  too  apt.  in  spite  of  our  willingness  to  regenerate 
the  industry  to  regard  its  present  characteristics,  and  group 
isolation,  as  fixed  and  unalterable.  Nothing  is  permanent  and 
beyond  alleration,  and  if  proof 'of  this  is  necessary,  consider 
the  Eighteenth  and  Nineteenth  amendments  to  the  Constitu- 
tion of  the  United  States. 

Your  architects  form  the  professional  wing  of  this  great 
industrial  army.  Despite  yo\ir  professionalism  and  what  some 
of  you  have  regarded  as  a  splendid  isolation  from  commercial- 
Jsm — because  you  sell  nothing  but  service — nevertheless  you 
are  salesmen.  The  lawyer  is  a  salesman,  the  minister  is  a 
salesman,  everyone  Is  a  salesman  whose  name  is  not  yet  on 
a  tombstone  and  who  still  has  an  idea  worth  passing  along. 
Notwithstanding  your  professional  training  and  your  broader 
culture,  you  need  in  common  with  all  other  groups  in  the  in- 
dustry a  more  vivid  realization  of  the  socializing  forces  at 
work  and  a  more  lively  perception  of  the  necessity  of  a  code 
which  shall  link  you  up  harmoniously  with  the  other  groups. 

The  orderly  arrangement  of  our  industry  is  not  going  to 
he  baaed  on  logic  but  rather  on  experience,  and  experience 
tenches  that  the  welfare  of  others  is  linked  up  with  our  own, 
no  matter  what  we  do.  Organization  of  the  industry  into  an 
industry  organization  is  not  impossible  nor  is  it  easy,  nor 
will  it  be  made  easier  by  constantly  thinking  how  hard  it  is. 
There  will  be  little  hope  for  the  rescue  of  the  industry,  ex- 
cept through  Industry-organization. 

■  liverpil   Nov.   12  before   the  meeting  of  the 
N  itlon  of  .Vrchite.-rta. 


The  Economic  Proportioning  of 
Structural  Members  j 

The  interpretation  of  Building  Codes  as  to  the  amovinl  of 
reduction  permitted  in  the  loads  carried  by  the  girders  and 
columns  of  a  building  is  very  often  very  difficult  and  even 
when  properly  interpreted  the  results  are  very  often  illogical. 
In  the  Dec.  2  issue  of  the  t^anadian  Engineer  Prof.  C.  R. 
Young  of  the  University  of  Toronto  has  analyzed  the  subject 
very  thoroughly,  including  a  review  of  the  various  building 
ordinances  in  this  problem,  and  has  submitted  a  recommenda- 
tion that  should  help  a  structural  designer  very  materially. 
As  an  example  he  shows  that  where  a  load  of  1.46.5  lb.  per 
square  foot  of  floor  is  possible  on  a  lower  floor  column  of  a 
20-story  building.  Philadelphia  permits  a  load  of  424  lb.  to 
be  used  in  the  design  of  columns,  while  New  York.  Minneap- 
olis and  Toronto  require  95!)  lb.  per  square  foot.  His  article 
follows,  practically  verbatim. 

Economic  proportioning  of  members  in  buiUlings,  bridges 
and  other  structures  requires  careful  consideration  of  the 
probability    of    occurrence    of    possible    maximum    loads.      In 


y4fva  fr/i>urary  re 
(a) 


Arao  tr/bu/ary  to 
Co/omn  C=6A 


Arfa  /r/lHJ/ory  to 

(b) 
Fig.    1  —  Relative    Areas    Tributary    to    a    Beam,   Girder    and    Column 
on    One    Floor, 

most  cases  it  would  \w  prohibitive  to  design  a  structure  on 
the  basis  of  the  usual  permissible  stresses  to  provide  for  the 
greatest  load  that  might  conceivably  be  massed  upon  the 
structure.  Instead,  it  is  universal  practice  to  discount  some- 
what the  likelihood  of  extreme  loads  being  brought  to  bear, 
and  to  provide  for  them  at  stresses  but  little  below  the 
elastic  limit  of  the  material  used.  In  bridge  work,  for  ex- 
ample, it  is  customary  to  assume  a  uniform  live  load  much 
less  for  long  spans  than  for  short  ones.  The  Dominion  Gov- 
ernment specification  for  highway  bridges  provides  that  for 
Class  I  bridges  the  uniform  live  load  shall  be  taken  as  100 
lb.  per  square  foot  for  spans  tip  to  100  ft.  in  length,  60  lb. 
per  square  foot  for  spans  of  2r)0  ft.  in  length,  and  proportion- 
ate amounts  for  intermediate  spans.  Similar  reductions  of 
live  load  are  provided  for  in  the  Ontario  Government  specifi 
cations.  In  designing  the  Manhattan  suspension  bridge  at 
New  York  City,  provision  was  made  for  a  normal  maximum 
moving  load  of  8.000  lb.  per  lineal  foot,  to  cover  heavy  reg- 
ulated traffic,  although  it  was  recognized  that  it  might  be  pos- 
sible to  produce  a  load  of  Ifi.OOO  lb.  per  lineal  foot  by  an  ex 
treme  congestion  of  traffic.  The  structure  was  so  propor- 
tioned that  if  this  should  ever  come  about,  it  still  would  lii' 
able  to  carry  the  load,  although  at  a  considerably  reduced 
factor  of  safety. 


(132) 


I 


hngineering  and  Contracting  fur  December  ;?;?,  in:i0. 


611 


■'A/V^-^64 


I 


7 
7 


y 
7 
7 


Not  only  is  it  customary  to  reduce  specififd  loads  to  pro 
vide  for  the  unlikelihood  of  extreme  occurrences,  but  in- 
creases in  permissible  stresses  are  permitted  to  provide  for 
unusual  or  unlikely  combinations  of  vertical  loading,  wind 
and  temperature.  For  example,  in  the  new  specitlcaiiuns  (or 
steel  railway  bridges  of  the  Cauadiun  Kngineerin^  Standards 
Association.  It  is  specified  that  for  the  sum  of  the  axial  and 
bending  stresses  (including  secondary  stress)  due  to  dead 
load,  live  load,  impact,  centrifugal  force,  wind  load,  longi- 
tudinal force  and  temperature  effect,  the  permissible  stress 
may  be  increased  50  per  cent. 

Variable  Loads  in  Buildings. —  "tfcff^xr 

In    building    work,   the   Improba- **"*•     ^ Z}-.a 

bility  of  specified  maximum  live     fi^of   /  /" 

.>ads  arising  over  very  large 
.crea.s  is  generally  recognized. 
While  in  warehouses  and  build- 
ings used  for  the  storage  and 
manufacture  of  goods,  the  occur- 
rence of  large  loads  on  all  floors 
.t  once  is  probable,  in  buildings 
A  here  the  human  load  is  an  im- 
portant factor,  such  as  oftlce 
t'liildings.       hotels,       apartment 

iiuses.   and    the   like,   large    re- 

luctions  from  the  maximum 
-I>ecifled  loads  are  warranted  in 
;he  case  of  large  tributary  areas. 
In  an  office  building,  for  exam- 
ple, where  very  many  different 
kinds  of  businesses  are  repre- 
-rented,  and  where  a  great  di- 
versity of  interests  on  the  part 
of  those  who  use  and  visit  the 
building  exists,  it  is  not  likely 
that  a  congested  loading  wjll  oc- 

ur  over  any  considerable  area. 

Experiment  has  shown  that  it 

;      possible,   by   selection,   to   ob- 

;ain    a    human     load     on     small 

areas  amounting  to  over  ISO  lb.  per  square  foot,  as  was  found 
in  the  classic  experiments  of  Prof.  L.  J.  Johnson.  Loads 
produced  by  a  chance  grouping  of  people,  however,  are  never 
likely  to  exceed  lio  lb.  per  square  foot,  and  even  then  such 
loads  would  be  obtained  only  over  very  restricted  areas. 
Wiien  the  area  involved  rises  to  150  square  feel  or  more,  the 
average  weight  of  a  comfortable  crowd  would  perhaps  not 
••xceed  40  to  50  lb.  per  square  foot. 

Many  observers  testify  to  tse  surprising  smallness  of  the 
:i.oving  live  load  on  the  floors  of  office  buildings.  Investiga- 
tions of  Blackall  and  Everett,  made  on  three  large  office 
buildings   in   Boston,   showed   that    the   greatest   live   load    in 

iiy  one  office  amounted  to  40.2  lb.  per  square  foot.  The 
-reatest  maximum   average  for  all   floors  of  any  one  of  the 

iilldings  investigated  was  17  lb.  per  square  foot,  or  42  per 
.  ent  of  the  maximum  observed  floor  load  on  any  one  floor. 
These  investigations,  which  have  been  substantiated  by  many 
subsequent  observers,  give  basis  for  the  belief  that  a  consid- 
erable reduction  in  specified  live  load  should  be  made  both 
for  eirder?  and  columns. 

Reduction  for  Girders. — Warrant  for  the  reduction  of  live 
load  on  girders  arises  from  the  fact   that   in  order  that  a  girder 
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Fig.  2 — Areas  Tributary  to 
Various  Column  Tiers. 


may  receive  the  maximum  possible  live  load,  a  much  larger 
area  must  be  covered  with  loail  than  must  be  covered  to  pro- 
duce the  maximum  possible  live  load  on  u  beam.  In  addition, 
the  load  on  the  girder  requires  a  much  longer  time  to  attain 
its  maximum  than  does  the  load  on  the  beam,  and  hence  the 
impa<-t  factor  is  much  less  serious  for  the  girder.  Graphical 
demonstration  of  the  soundness  of  this  contention  may  be 
obtained  from  Fig.  1.  Assuming  a  con\moii  subdivision  of 
the  panel  — that  is.  into  three  spaci-s — and  letting  the  area 
that  must  be  entirely  covered  with  load  in  order  that  the 
beam  "B"  (sketch  a)  may  receive  its  maximum  load  be  rep- 
resented by  ".\,"  the  area  that  would  need  to  be  fully  loaded 
in  order  that  the  girder  "(•  "  (sketch  b)  may  receive  its  full 
load  would  be  SA.  It  Is  evident,  of  course,  that  there  is  much 
less  likelihood  of  the  girder  "(I"  receiving  lis  full  maximum 
possible  live  load  than  there  is  for  the  lM>am  "B."  since  three 
times  us  much  area  must  be  covered  in  the  case  of  the  girder 
as  In  the  case  of  the  beam.  In  an  average  case,  the  total 
area  that  would  need  to  be  covered  to  produce  a  maximum 
load  in  the  girder  "G"  would  be  CiiO  or  "00  sq.  ft.  Very  un- 
usual conditions  would  need  to  occur  in  the  case  of  a  human 
load  for  this  to  be  brought  about,  as  upon  a  space  of  tiUO 
sq.  ft..  200  people  of  an  average  weight  of  1,">0  lb.  each  would 
have  to  be  placed  In  order  to  realize  a  live  load  of  only  50 
lb.  per  s<iuare  foot.  While  speciilcations  and  building  codes 
differ  In  the  reduction  allowance  permitled.  there  is  very  gen- 
eral disposition  to  recognize  the  improbability  of  full  max- 
imum live  load  occurring  on  girders. 

Table  I  indicates  the  practice  in  Ibis  regard  for  a  num- 
ber of  representative  codes  and  specifications,  some  of  which 
allow  a  reduction  and  some  of  which  do  not.  It  is  seen  from 
these  that  the  average  reduction  allowed  is  about  15  per 
cent.  Manifestly,  some  consideration  should  be  given  to  the 
size  of  the  area  carried  by  the  girder,  as.  for  example,  is  done 
in  the  case  of  the  Boston  code,  where  the  reduction  is  10  per 
cent  for  girders  carrying  over  lOii  sq.  ft.  of  area.  15  per  cent 
for  girders  carrying  200  sq.  ft.,  and  25  per  cent  for  girders 
carrying  over  300  sq.  ft.  These  reductions  are  very  properly 
no(  allowed  on  girders  for  buildings  such  as  warehouses, 
storehouses  and  heavy  manufaclnrina;  buildings  where  goods 
may  be  piled  up  in  large  masses  with  only  narrow  aisles  left 
between.  To  express  average  practice  with  respect  to  girder 
reductions,  the  writer  would  recommend  the  following  specifi- 
cation: 

For  all  buildings  except  warehouses,  storehouses  and  build- 
ings for  the  manufacture  and  sale  of  heavy  goods,  the  speci- 
fied floor  live  load  mav  be  reduced  by  10  per  cent  for  girders 
carrying  150  sq.  ft.  of  floor,  and  15  per  cent  for  girders  carry- 
ing 200  sq.  ft.  or  more,  of  floor.  For  intermediate  areas,  the 
reductions  may  be  proportionate  percentages. 

Reduction  for  Columns.  If  there  is  reason  for  reducing  the 
specified  floor  live  load  in  the  case  of  girders,  there  is  still 
greater  reason  for  doing  so  in  the  case  of  columns.  Whereas 
for  the  girder  "V,"  shown  in  Fig.  1,  the  area  that  must  be 
covered  with  live  load  to  produce  the  f\ill  load  on  the  girder 
is  .SA.  the  area  that  must  be  covered  with  load  in  order  that 
the  column  "C"  may  receive  its  full  live  load  from  one  floor 
is  as  shown  in  Fig.  1  (c)  namely.  6A.  or  twice  as  much  as 
must  be  covered  in  the  case  of  the  girder.  If  we  now  con- 
sider the  column  tier  between,  say,  the  11th  and  12th  floors 
from  the  top  of  the  building,  the  total  area  that  must  be  cov- 
ered  with  the  full  specified  live  load,  that  is  the  total  area 


T.VPT.K  T^RKDCCTION  TO  BE  APrLIED  TO  SPECIFIED  FLOOR  LFVE  LOADS   LV  CALCULATI.Xn   IX5ADS  ON"  OIRDERS. 
Bui!                       or             Condition."!   fnder   Which    Rule   la 
J^i  to    B<^   Applied. Rule. 


New  Y.-i  1^     .  ■_ 
Chicago.  13Ii 


Nono 


No   r'.'fliirtinn   ypcrlflrci. 


N'f>  ro'^trl^tlnn 


K'.-rhictlon   not  ov*t  IS'^. 


Boston.  1915 


For  all  bulldinirs.  except  armories 
garaee.'.  S7'nina.''luma.  storage 
buildint;?.  wholesale  storcf)  and 
assembly  halls. 


Reduction  for  piicf  rs  cirrylng  over  100  stj 
Reduction  for  girders  carrying  over  200  sq. 
Reduction  for  girders  carrylnp  over  300  »n. 


ft.  of  area,  lO^:;;. 
ft.  of  area,  l."i%. 
ft.  of  area.  25%. 


Philadelphia,  191S 

For      tenement      houses.      hotels. 

apartment  houses,  hospitals  and 

ofUce    builtiincs 
For  Ileht  manufacturing  building? 

Percontaco  of  rfductlon  =  O.RO  (Ai'-  -.  w...  i.    .K  =  area  carrlo.l. 
Percentaae  of  reduction  =:  0.40  f  A)'  T  where  .\  =  area  carried. 

MInneapol;?,  1920:  Na- 
tion.l1  Bo.ird  of  Fire 
Tnrterwrilers,     1915: 
Toronto.  1113 

None 

No  reduction  speclfled. 

Toronto.      ISZO      (pro- 
posed) 

For    all     buildings     except    ware- 
houses 

Reduction.  ]3ci. 

R.  Fleming.  1918 

For     all     buildlncs     exceot    ware- 
houses    and     heavy     mercantile 
and    manufacturing   huildini^ 

Reduction.  10%  for  girJers  carr>-ing  more  than  130  sq.  ft.  of  lloor. 

C.  R.  Young,  1920 


For    all     buiUlincs     except     ware- 
■  houses,    storehouses    and    build- 
Ines   for   manufacture   and   sale 
of  heavy  goods. 


Reduction.  Iflcj,  for  girders  carrjing  \a<\  .sq.  ft.  of  floor,  and  \^%  for 
Birders  carrying  200  sq.  ft.  or  more:  proportionate  amounts  for  In- 
termediate areas. 
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1XBl£  U— KEDrCTlON  TO  BE  .U>PLIED  TO  SPECIFIED  FLi'Oli   1.1  VK  LOAt)S  IN  CALCUU.\T1NG  LOADS  OX  COf^rMXS 


Building  Code  or      Conditljiis  undt^r  wliicU  lule  Is 

Sp<!ciil cation. to  J>«>  appUnl. 

"  ::;  tunes 


New    York.  It'lT. 


Kor     buildings     over 
hlKli. 


CnU-atiO.  1:^11. 


No  restriction  i^jeclllej. 


lioatuii.  VjVj 


Phlladelpnii..   191$. 


Miiiiiea|H>ll.s     VfM. 


Kor  ull  hulldhi.vs  exr-i.i  -i..niKi- 
bulldlnr!4,  whuU-sjIi-  ~t<'rts 
and  ptilillc  Kiinii:o.'. 


Tor  pubUc  KnraKt  s.  

For     tvnement     hou.-.s.     I'lilels, 

;i|Miri;iU'iH     houses.     lK».-pUuls 

;in<l  iiltlce  liulldlnus 
For  llKht  nmnufiicturlns  buUd- 

ings. 

For     buildlnKs    over     .>     stories 

IiIkIi.   <XCept    wurelloU.-i'S.         _ 


Rule. 

^T\-.-  lo:i(l  •in~iToor  ii«  xt  i>elo\v  lop  Moor,  tSTc  of  allowable  live  loiwi.  on  next 
lower  lloor.  i^D'o:  on  each  succt-eding  lower  Hoor.  correspondiugl.v  deereasins 
percei.t.i^ies.  but  i'l  no  ca;-.-  less  than  oQ<^,,. 

Kill!  live  load  on  roof;  live  load  on  top  floor.  Sort  of  ^peoilied  Hoor  lo;td:  on  next 
|.>wer  flooi".  SO'\n;  on  succeeding  tloor.5.  corresoondingly  decreasing:  peicentajres 
down  to  a  mliiiriium  o!  aOrir. 

rolunms  carr.vinu  I   Ili'or No  reiiuction. 

Columns  carr.vinf;  J  lloors 25%   reduction. 

Colunins  carr.ving  :'  lloors 40%   reduction. 

l^olunins  carr.vin:;  4  Hotirs B(l%   reduction. 

i.'ohinins  carr.vinK  ."   lloors ^h'7r  reduction. 

Columns  earr.vins  I'  or  moiv  doors 1)0%   reduction. 

For  all  columns.  .^  .  .^ ^^-^ -5%   reduction. [ 

Percentage  of  total  live  load  above  ^  100  —  0.8«(.\)'  -j.  where  .V   =  aria  .  arried 

Percentage  of  total  live  load  above  =  100  —  0.40(A)'.:. 

For  roof  and  top  llooi.  full  live  loads;  for  each  succeeding  lower  Hoor.  reduc- 
live  load  b.v  5%   until  ."it.%  is  reached. 


i 


Nutionul   flotird  of         For     buildings     ovir     .".     stories 

Fire   L'nderwTitcrs,         high,    i  xeept    where    load    ex- 

1S15.  ceeds    12(1   lb.    per  s.|.    n.   and 

Is   llkei.v    to  be   pirmai..nt    in 

chanicter. 

.Vio.rican  Ci  ncrete         For  all   buildings  except    ware- 
Instliiiti'.    Iii20.  house.s. 


For  warehouses. 


For  columns  supporlitig  loof  and  top  floor,  no  reduction;  for  column.-^  supporting 
oncli  .sueceedin,;  rloor.  a  reduction  of  5%  of  the  total  live  load  pir  Hoor:  thi- 
lotal  deduction  not  to  exceed  50%. 


Toronto.  1912. 


For  dwellings,  odlce  buildings, 
stores,  slablt  s  tnd  [>ublic 
buildings  when  over  .'  stories 
high.  


Full  li\e  load  ior  columns  in  top  story;  for  second  story  fnmi  lop.  85%  of 
total  live  load  alune:  lor  third  story  from  top.  st)%  of  total  liv-  load  above: 
lor  succeeding  lower  stories,  correspondingly  decreasing  per-ini  i  .s  till  a 
minimum  of  50 ;;,  is  reached. 

As  above,  except  that  ircrement  of  reduction  per  story  is  2^^%. 

For  roof  and  top  floor,  full  live  load:  for  each  succeeding  lower  noor.  live  load 
reduied  liv  .J7o  until  ."0%  is  reached,  when  such  percentages  shall  be  used  for 
all  remaining  lloors. 


Toronto.  1920  (pro- 
IMwed ) . 


For    columns    over    5    tiers    in 
height,  except  In  warenouses. 


Specified  live  load  on  lloors  commencing  with  lloor  iminediately  above  thinl  tier 
from  the  top  reduced  5%  per  floor  for  each  successive  lower  lloor.  until  a 
minimum  of  ."0%  thereof  is  reached. 


C     Schneider. 
1910. 


For  culunms  carrying  over  5 
doors,  except  In  warehouses 
and  similar  buildings. 


A.-*  interpretid  liy  Schl<  tier:  .N'o  reduction  of  loads  lor  columns  ^^upporting  roof 
and  top  tlCKir:  t<.»tal  liv<-  loa-1s  on  succeeding  lower  floors  reduced  by  percent- 
ages beginnin.j'  with  10%  for  the  seconti  floor  from  top.  and  increasing  by 
increments  of  5vt  toa  maximum  of  50%. 


n.    Fleniii-.     VMS. 


img.    1920 


lor  all  buildings  exr-pt  ware- 
houses antl  ht-avy  int-i'Mntile 
and  inanufai'turing  buiUlings. 


No  reduction  for  roof  load;  load  on  top-  lloor  90%  of  specifled  live  load;  lor 
floor  next  below  top  floor.  S5%:  for  each  succeeding  lower  floor.  correspon<llngl.\- 
decreasing  pi-rce:iiages  down  to  a  minimum  of  30%;  for  the  grounl  floor  the 
full  live  load.     > 


For  all  buildings  except  those 
for  which  maximum  floor 
loads  are  likely  to  occur  on 
many  floors  at  once. 


No  reduction  for  lirst  column  tier  from  top;  load  .jn  second  tier,  fO%  of  total 
live  load  above,  includin.g  roof  load;  for  third  tier,  S5%  of  all  live  loads  above; 
for  other  tier.-i,  percentages  diminishing  by  5%  per  tier  to  a  minimum  of  50%. 


tributary  to  the  coliinin,  is  72A,  or  24  times  as  much  as  the  TABL£    III— co.mpauison    of    RIODFCKD    uve    LOAD.S    ON 

area  tributary  to  the  girder  •«.••    It  is,  therefore,  self-evident  '''%¥^^,^^^^ri'^^,f'^^^\^S^:^':^lM^^ 

•  that   the  reduction   of  live  load    for   lower  tiers   of  columns  AND  SPEOFIC.vtions. 

<^hnuld    hf    vprv    irroat     •sincp    il    i>;   pvirpmolv    ininrnlvihlp     -ind  Assumed    area    carried    by    coluino    at    one    floor    (one-quarter    of 

snouiu    w    \ery   great,   since   it    is  exiremelv    impiobaoie.   and  tribnlarj-  area  for  typical  interior  column)   =   100  s(|.  ft. 

practically  impossible,  that  anything  like  an  area  so  great  as  Total  net  load  in  lb.  per  sq.  ct.  of  area  cat  - 

72A  would  ever  be  covered  with  the  full  specified  live  load.  -                                  ■        o  ■      '""^  "■''  '■"'^"'"  '''  "'"'  "'""■ 

Practically   all    building   codes   and    building   specifications  £                              =  .     ^uSS                        £       ^?\       = 

make  provision  lor  some  measure  of  reduction  for  live  loads  ~                      E       c: »     S  .^ ■;•        d         ^       ,=  -       2         ?i          ,. 

for  columns.     In  Table  II  provisions  for  a  number  of  repre-  g                      'T      '=1'     jilS     "        S        2       ^J       ._•        S          i' 

sentative  codes  and  specifications  have  been  set  down,  and  ~                     -       J'*     ob£     ■=          -        %       ^'%       -a         «         ~. 

tn  Table  III  a  comparison  of  the  actual  loads  on  the  various  :                     -="d    ■?-     'T  c  o     "        2         «       '?  o       1         I          = 

column   tiers  of  an  office  building   20   stories   high   is   made.  6i-                  %^    ^^     i-o    %.        §        2       I*       %        %          E 

In  the  case  of  the  latter  table,  it   is  assumed  that  the  live  ^^^j                -^^     E-w     ^SH     u.gl        c       <Z       k        b.         >■ 

load  on  the  roof  is  40  lb.  per  square  foot,  and  that  the  live  load  40       40       40       40       40       if>       40       40       40 

on  all  floors  is  7.5  lb.  per  square  foot,  in  order  that  the  loadins        ' '5     „5      „5      ,04      U5 ii 98      115      10$      104 

may  fairly  represent  that  specified    in   the  existing  building       2 75 

by-law  of  the  city  of  Toronto.     Of  course  it  is  assumed  that  ,                     .j.     190      186      164      143      iss      152      l.S3     172      161 

the  load  specified  for  any  floor  will  be  determined  by  the  use  ?65      254      220     159      180      199      243      2S2      212 

to  which  the  floor  is  to  be  put ;  for  instance,  greater  live  loads        ' -5   1^      sag      ,73      1,0      ,18      238      235      288      255 

would  be  specifled  for  assembly  or  dance  floors  than  for  office       5 75 

or  bedroom  floors.  415       378       322     ■  187       253       270       340       340       290 

An  f?xamination  of  Table  II  will  show  that,  as  in  the  case  490      434      367      196      282      294      178      o89      318 

of  gir.'.er8.  it  is  generally  provided  that  no  reduction,  or  very       ' "5  —^      ^^^     ^^^      ,,^      ^^^      ^^^      ^^^      ^3^      33^ 

little  reduction,  may  be  made  for  the  columns  of  warehouses        s 75 ^. 

and    nn.nlogous   buildings.     Certain    codes,   as   those   of   New  .,                     „     640      535     446      256      333      320      430      475      352 

York.  Minneapolis.  Toronto,  the  National  Board  of  Fire  IJn-        "     715      580      484      286      3.'".3      337      440     512      35S 

derwrlters.  and  specifications  of  C.  f.  Schneider,  restrict  the      '» ''^  ~^ — T^i — 1^^ ^ — ^ — 7^ — aT^ — ^ — ?^ 

reduction  rule  to  buildings  over  flve  stories  tn  height.     For      ii 75 

this  there  does  not  seem  to  be  any  logical  basis,  since  it  is  ,                       c     ^^5      6?9      559      346      3S6      432      499     587      432 

ver)-  unlikely  that  full  maximum  load  on  all  floors  of  a  4-story        ' 940      696     igi      376      398      470      328      625      470 

hotel,  for  example,  would  be  attained  at  one  time      It  is  the      ''' "5 — 

„,ii„,'„  „„.«. .,    „.i,      .K    .   f        V.     ,,,            \.  I-OIS       734       634       406       407       .=>07       566       662       507 

writers  opinion,  consequently,  that  for  buildings  where  a  re-      11 75 

ductlor.  rule  Is  permissible  at  all,  it  should   be  applicable  to  .  .    1.090      771      671      436      414      345      602      700      543 

hiilldinKs  of  any  height  in  excess  of  one  story.  ' '     fi65      809      709      466      419      582      640      737      ssi: 

16 73 

Illogical  and  Extrenne  Rules,— The  form  in  which  reduction  1,240      846      746      496      422      620     675     775      62n 

nilos  arc  «tated   has  been  greatly  infltienced   by  the   earlier      '' "5  1,315      334      784.     526      424      657      715      812      657 

building  codes  of  the  city  of  New  York,  in  which  reduction      18  75 

was  madp  by  a  progressive  scaling  down  of  the  floor  loads  ,,,                     ^g  1,390     921      821      556      424^'    695      752      850      695 

from    the  top  of  the   building  to   the   lower  levels.     It   thus        1.<65      959      859      686      424*    732      790      887      732 

arose  that  under  clauses  of  this  kind  the  floor  load  for  col-  ,  .'T!""  "T'^';'"  '^^''  assumed  that  It  Is  not  intended  '.hat  the  Phlla- 

,      ,                    »    ,      ■  J      .L                  .  ,L              _  il'lohli  rule  be  applied   to  the  pomt   of  reducing  the  live  load  for 

limn  designs  was  taken  in  the  case  of  the  top  floor  at  100  per  ,inv   given    column    tier   below   that    for   the    tier  above.       A   strict 

cent  of  the  specifled  value  for  beam  design,  v^-hereas  on  the  it'l'llciitlon  of  the   rule  would,   for  the  live  loads  assumed   In   the 

-,.,     -           •            ....         ..               .    ,             .         ,      _.        "o   "i.    i"^  above   table,   give   decreasing  total   live   loads   below    the    18th   floor 

llfh  floor  from  the  top  tt  was  taken  at  only  hO  per  cent  of  from  the  top. 

fl34) 
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that  specifled  value      It  is,  of  course,  illogical  to  assume  a  would  suggest  the  following  speeltlcatiou  (or  reduction  of  live 

heavier  load  on  the  upper  floors  of  a  tall  building  than  on  the  loads  on  columas: 

lower  floors.  While,  therefore,  the  method  of  reduction  pro-  For  all  buildings  exti/pi  those  for  which  maximum  floor 
vlded  for  in  the  New  York  code  and  in  that  of  Minneapolis,  loads  are  likely  to  occur  on  many  floors  at  once,  as  ware- 
Toronto  and  many  other  cities,  may  give  reasonable  results,  houses,  storehouses  and  analogous  buildings,  the  live  loads 
provided  the  percentage  increments  are  properly  chosen,  the  on  columns  may  be  reduced  as  follows:  For  the  first  column 
basis  of  the  rule  is  illogical.  -\ny  rational  rule  should  pro-  tier  from  the  top  there  shall  be  no  reduction;  for  the  second 
vide  for  a  reduction  of  all  live  loads  above,  counting  not  only  tier  from  the  top  the  load  may  be  taken  as  90  per  cent  of 
those  on  all  the  floors  but.  In  the  cases  of  the  second  and  the  total  live  load  above,  ineludliig  the  roof  load;  for  the 
subsequent  tiers,  on  the  roof  as  well,  to  represent  the  rapidly  third  tier,  85  per  cent  of  all  live  loads  above;  and  for  other 
diminishing  prolmbility  of  full  simultaneous  live  loads  on  all  tiers,  percentages  diminishing  by  r.  per  cent  per  tier  to  a 
areas  above.    The  rule  should  not  be  based,  as  In  the  case  of  minimum  of  50  per  cent. 

New   York,   Minneapolis  and  Toronto,  on  the   Increasing   re-  The  reduction  of  all  live  loads  above  the  second  tier  from 

action  of  floor  live  loads.  the  top  by  10  per  cent  was  arrived  at  on  the  assumpiion  that 

From  Table  3  may  be  obtained  not  only  the  total  live  loads  not  over  85  per  cent  of  the  area  tributary  to  the  column  on  the 

•;  all  combined  areas  above  the  column  tier  in  question  per  '"P  """r  should  he  considered  as  being  covered  with  the  full 

,uare  foot  of  horizontal  projection,  but  also  the  reduced  live  specined  floor  load,  since  a  15  per  cent  reduction  of  live  load 

ids.  according  to  various  specifications,   for  every   column  for  girders  is  reasonably  made  for  all  floors.    If.  for  the  usual 

•r  for  a  building  20  stories  high.     In   Table   IV  the  ratios  i"'*""  of  "oor  loads  to  root  load   In  such   buildings  as  office 

liich  these  reduced  loads  bear  to  the  total  loads  above  are  buildings,  the  full  roof  live  load  be  added  to  S5  per  cent  of 

-  iven  In  percentages.     It  is  seen  from  this  table  that  whiTeas  "i"'  "ve  load  on  the  top  floor,  the  sum  will  be  found  to  be 

the  New  York.  .Minneapolis  and  Toronto  codes  require  a  col-  about  90  per  cent  of  the  sum  of  the  full  live  loads  above  the 

•imn  tier  between  the  11th  and   ll'th  floors   from   the  top  to  second  tier.     The  sum  of  the  full  roof  live  load  and  of  80  per 

proportioned    (or   76   per  cent    of   all    possible    live   loads  cent  of  the  full  live  loads  on  the  flrst  and  second  floors  from  the 

Nove.  the  other  codes  and   specifications   tabulated   require  top    would    be    about    S5    per    cent    of    the    total    live    loads 

nsiderably  smaller  percentages,  and  in  the  case  of  Boston  above    the    third    tier.     Similar    percentages,    diminishing   by 

.^  low  as  40  per  cent.     The  severity  o(  the  New  York,  Min-  5  per  cent  per  tier,  may  be  found  (or  the  remaining  tiers.     It 

i.-apolls  and  Toronto  codes  in  this  regard  is  well  Indicated  Is  ""t  generally  considered  advisable  (or  the  present,  however, 

when  it  is  remembered  that  many  building  codes  permit  a  re-  to  proportion  any  column  tier  for  less  than  50  per  cent  o(  the 

letion  o(  live  load  on  girders  of  as  much  as  20  per  cent,  al-  sum  of  all  possible  lii.                ibove. 

ough  the  area  to  be  loaded  to  produce  the  maximum  load  on  

111.  girder  would  be  only  12-1  as  much  as  the  area  to  be  loaded  ContraCtOF  HaS  Complete  Dispefl- 
to  produce  a  maximum  load  on  the  column  tier  in  question.  _,  •  T  U 
Considering  the  observation  of  Blackall  and  Everett,  to  which  Safy  Oil  dOnStrUCtlOIl  JOD 
reference  has  been  made  above,  it  does  not  seem  necessary  i_,ist  time  and  compensation  costs  were  greatly  reduced  by 
to  provide  (or  more  than  50  per  cent  o(  all  live  loads  above  ,|,e  maintenance  o(  a  complete  dispensary  on  a  construction 
on  column  tiers  below  the  ninth  from  the  top.  since  in  the  jqi,  ^j  tj,g  Thompson  Starrett  Co.  at  Cleveland,  O.  This  par- 
Investigations  mentioned  the  maximum  average  load  for  all  ticular  feature  is  described  by  Dr.  Herbert  L.  Davis  In  the 
floors  amounted  to  about  42   per  cent  of  the  maximum  load  pgp    20  National  Safety  News. 

observed  on  any  one  floor.  Tt,e  Thompson  Starrett  Co.  secured  the  services  of  two  in- 
Suggested  Reduction  for  Columns. — Based  upon  a  study  of  dustrial  surgeons  at  Cleveland  and  eqiilpped  a  dispensary  on 
the  figures  given,  and  of  others  not  here  presented,  the  writer  the  job   which  compares  favorably  with  any  modern  perma- 
___^  nent    dispensary.      Every    man.    from      the      superintendent 

_ „„ „  .  „,_  ,  _.„  down,  who  receives  an  Injury,  no  matter  how  trivial,  reported 

TABI-Ti:  IV— PKUCK.VT.VOES  OF  TOT.M.  SPKCIFIKD  I.rVE  LOAD  .      ,.        ,,  .  o    .   ,      ^     n    .i  ,,-.[., 

ON  ALL  Fl-C>oi{S  AND  ROOF  ABOVE  FOR  SUCCRSSIVE  to  the  dispensary  at  once.     Safety  bulletins  advising  the  im- 

COLUMN  TIERS.  portance  of  early  treatment     of     scratches     and     puncture 

witii  roof  live  load  =:  40  lb.  per  sq    ft.,  and  floor  live  load  =  75  wounds  were  posted  conspicuously  all  over  the  job.     As  a  re- 

.^  "*■  "*""  *''•  "■  suit  of  this  system  there  have  been  no  disastrous  accidents; 

0  fjS"  'ft  there  has  been  little  compensation  to  pay;  there  has  not  been 
**                       a"."^      _•           .         -          c£       S         <=  a  serious  in(ection;   there  has  not  been  a  case  of  lockjaw; 

1  "-=5      2  5        S  ^J       '*-  2  S  there  is  not  a  cripple  on  the  list. 

c  g i o'       c  "-        •t  ^=  ^  "^  ^  '^^^  dispensary  is  equipped  to  take  care  of  any  emergency 

^  >Sc^  oji  i".  "S  -I  ^^  work.    A  registered  nurse  is  in  charge  during  working  hours. 

-  I- o       -  c        5-  I"  5  c  ?  One  of  the  two  surgeons  makes  one  or  more  dally  calls  at 

'3  SsSt"      0  C3        6.2  <o  oi  E  t-  the  dispensary  and  both  are  subject  to  call  at  any  time  (or 

100%    100%    100%    100%    inn%    ioo%    ino%    ioo%      serious  cases. 

1 With  an  average  of  1,000  men  on  the  job  there  were  dur- 

100         90       100         77         S5       100         94         90  j^^^   ^^^   months.   820   examinations   following   accidents   and 

98         86         75         73         v'>         l-f.         9]         85  1,266    Subsequent    treatments.      There    were      140      puncture 

wounds  and  four  fracture  cases.  Out  of  the  820  cases  treated 
It  is  significant  that  there  were  only  14  infections,  or  1.7  per 
cent  o(  the  total,  which  emphasizes  one  particularly  Impor- 
tant advantage  o(  immediate  treatment  o(  all  injuries,  large 
or  small.  Seventy  foreign  bodies  lodged  In  eyes  were  re- 
ported, 12  cases  of  conjunctivitis;  9  burns;  1  amputation,  a 
toe;  2  dislocations,  a  thumb  and  a  shoulder.  There  were  In 
all  only   27  lost  time  cases,  and   only   10  cases  where   com- 

J{         1^        ^  ~~i^        ^^        "^       pensation  had  to  be  paid,  the  total  mount  of  compensation 

1" ^ ■ being  only  $191.14.    

' ■ — Personal    Error  In    Measurement  of  Sieves. — Owing     to     a 

12 question  raised  by  a  sieve  manufacturer  as  to  the  diameter 

of  wire  of  certain  sieves,  an  Investigation  of  personal  error 
and  of  methods  of  measurements  of  wire  was  made  by  the 
U.  S.  Bureau  of  Standards  with  several  Interesting  results. 
The  method   of   setting  two   parallel   cross   hairs   in   the  ml- 

,g  --  crometer  microscope  so  that  the  edge  of  the  wire  Is  mld- 

C-.         Go         40         34         50         55         S2         50  w-ay  between  them,  was  used  In  the  case  of  these  sieves,  and 

■ rr rr — — — — -; -—       five  observers  each  made  a  series  of  observations  with  the 

18 -. ■  ""         ^         result  that   personal   error  was   quite  evident.     This  merely 

.,  ^^         "^         -">         30         50         54         61         50  confirms  the  more  or  less  well-known  metrological  principle 

66         59         40         29         50         64         CI         50  that   It   Is   difficult   to   match   an   equal   width   of  bright   and 

♦Assumed  area  carried  by  column  at  one  floor  =  400  sq.   ft.  dark  space. 
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Confidence  and  Production  the 

Need  of  the  Construction 

Industry* 

By   B.   F.   AFFLECK, 

PrcslOent  I'nlvcrsal  Portland  Conitiit  Co..  Chicigo,  111. 

To  account  for  the  present  inactivity   iu   the  construction 

industry  it  is  necessary  only  to  recount  briefly  some  of  tlie 

occurrences  that  have  affected  the  industry  in  the  last  year  or 

two. 

Before  the  signing  of  the  armistice  the  construction  indus- 
try was  hampered  by  war  restrictions.  After  the  armistice 
these  war  restrictions  were  removed  but  many  of  those  inter- 
ested in  construction  worlc  hesitated  to  go  ahead  until  condi- 
tions generally  had  settled  on  a  reasonably  firm  basis.  The 
result  of  both  these  factors  was  a  large  accumulation  of  work 
waiting  to  be  done,  the  most  important  items,,  perhaps,  be- 
ing dwelling  places  and  highways.  In  mid  summer  of  last 
year  activity  was  resumed  and  the  demand  lor  labor  and 
building  materials  reached  its  height  in  the  early  months  of 
1920.  By  July  1  the  demand  for  labor  and  materials  for  new 
projects  had  begun  to  recede  because  of  obstacles  in  the 
way  of  prosecuting  the  work.  These  included  high  money 
rates,  restricted  credits,  high  prices  for  labor  and  materials, 
difficulty  in  securing  materials  because  of  curtailed  produc- 
tion and,  perhaps  most  serious  of  all,  inadequate  transpor- 
tation. 

In  addition  to  the  other  difficulties  retarding  building,  a 
disposition  apparently  growing  out  of  war  restrictions  has 
continued  to  curtail  through  credit  and  the  use  of  railroad 
cars  that  part  of  the  nation's  construction  program  that 
might  otherwise  have  been  carried  out.  The  New  York  Times 
on  Sunday,  Sept.  26,  1920,  in  an  article  signed  by  Allen  E. 
Beals,  referred  to  "the  notorious  No.  7  Service  Order,  which 
when  the  companies  protested  against  its  enforcement  so 
rigidly  as  to  exclude  all  limestone  from  cement  plants,  even 
to  the  point  of  forcing  mill  shutdowns  recently,  was  answered 
by  the  assertion  that  if  further  complaints  were  heard  it 
would  he  applied  so  as  to  make  it  even  more  rigorous."  The 
article  states  further,  "Had  this  order  not  been  promulgated 
there  would  have  been  produced  some  7.000,000  more  barrels 
of  cement  at  the  then  mill  operating  rate  of  70  per  cent  of 
capacity  and  much  of  the  present  stress  for  cement  supply 
would  have  been  avoided  and  building  would  have  been  much 
further  along." 

The  order  referred  to  is  Interstate  Commerce  Commission 
Service  Order  No.  7,  which  successively  under  Orders  No.  9, 
13  and  20  has  been  extended  indefinitely,  and  restricts  open 
top  cars  with  sides  of  less  than  38  in.  in  height  largely  to  the 
movement  of  coal,  causing  curtailment  of  the  movement  of 
building  materials  and  other  materials  used  in  the  manufac- 
ture of  building  materials. 

.Va  a  result  of  the  obstacles  named,  and  others,  there  is  still 
a  large  accumulation  of  construction  work  waiting  to  be  done, 
and  reports  from  architects'  offices  and  other  sources  are 
that  a  great  deal  of  work  is  being  held  at  the  point  of  pre- 
paredness ready  to  go  ahead  with  the  disappearance  or  al- 
leviation of  some  of  the  retarding  influences. 

Improvement  Already  Noticeable.— Happily  improvement  is 
already  noticeable  in  some  directions.  The  railroad  situation 
which  has  been  probably  the  most  troublesome  factor  in  the 
situation,  is  much  better  than  some  weeks  ago.  Labor  is 
available  and  equally  important,  it  is  increasing  in  efficiency. 
although  wages  are  still  high.  These  two  circumstances 
alone  will  go  far  toward  improving  other  factors.  Better  rail- 
road operation  will  make  possible  the  movement  of  farm 
products  and  other  materials,  thus  releasing  money  now^  tied 
np,  and  at  the  same  time  will  increase  production  which  is 
the  fundamental  requirement  of  prosperity. 

Such  difficulties  as  the  car  shortage  and  the  switchmen's 
strike,  as  well  as  others  mentioned,  offset  not  only  outgoing 
shipmpnts  from  manufacturing  plants,  but  also  production  at 
these  plants  by  interrupting  the  supply  of  coal  and  raw  ma- 
terials and  by  curtailing  the  switching  of  cars  In  yards  neces- 
sary to  the  operation  of  the  plants,  and  curtailed  production, 
of  course,  means  higher  cost  of  production  with  resultant 
higher  prices. 

ITsIng  cement  as  an  example,  the  difficulty  in  this  year  of 
'inuatially  heavy  demand  has  been  not  lack  of  manufacturing 

tem'>tit   at   hearlnc  of  V.   S.   Senate   Committee   on   Recon- 
Ml.  lion  anr'  t.,.  ,i,,,.tinn,  Chicac'-.    v..v    11 


capacity  but  inability   on  the   part  of  the  manufacturers  to 
keep  their  plants  operating  at  capacity.     The  curtailment  in    , 
cement  production  was  caused  by  strikes  and  scarcity  of  labor    ] 
at  cement  plants,  strikes  in  other  lines  of  industry,  on  which    j 
the   cement    plants   are   dependent,   such   as   strikes    in    the 
gypsum  plants,  the  strike  of  coal  miners  last  fall,  the  strike 
in  the  Illinois-Indiana  coal  fields  in  July,  the  strike  of  rail- 
road switchmen  which  extended  through  the  greater  part  of 
this  year,  and   the  general   lack   of  transportation   facilities, 
including  embargoes  on  the  railroads. 

The  ratio  of  cement  production  to  manufacturing  capacity 
for  the  entire  year  1919  was  only  about  54  per  cent,  and  for 
the  first  nine  months  of  1920  about  67  per  cent.  The  rated 
capacity  of  all  cement  mills  in  the  United  States  is  about 
125,000,000  bbl.  annually.  The  most  cement  ever  used  in  the 
country  in  a  year  was  about  94,000,000  bbls.  in  1916.  That  is 
to  say,  the  country  has  never  used  as  much  as  75  per  cent  of 
its   productive  capacity,   conservatively   estimated. 

How  One  Cement  Company  Handled  Deliveries. — In  the 
case  of  the  cement  company  operated  under  my  direction, 
'  our  difficulties  date  back  to  Aug.  1,  last  year,  since  which 
time  strikes  have  interfered  seriously  with  our  mill  opera- 
tions. As  a  result,  some  jobs  for  which  we  could  have  sup- 
plied cement  and  which  might  have  been  completed  last  fall, 
carried  over  into  this  year.  The  year  opened  with  an  extra- 
ordinary heavy  demand  so  that  by  Feb.  1  our  mills  were  about 
2,300  cars  behind  on  shipments,  and  about  March  1  this  figure 
had  grown  to  3,600  cars.  The  peak  came  in  the  first  week 
in  May  when  we  were  about  6.100  cars  behind,  the  oldest 
order  dating  from  January. 

The  direct  cause  of  these  delays  was  the  acute  car  short- 
age which  was  continuous  over  the  first  half  of  the  year. 
There  w-ere  times  early  in  the  year  w-hen  our  cement  bins 
were  taxed  to  capacity,  making  it  necessary  to  adopt  un- 
usual means  of  delivery  to  make  room  for  continuous  opera- 
tion of  our  mills.  One  of  these  means  was  the  use  of  re- 
stricted railroad  cars,  privately  owrned  cars  furnished  by 
customers  and  by  ourselves,  stock  cars,  open  top  cars  which 
involved  the  use  of  tarpaulins  to  protect  the  contents,  and 
bad  order  box  cars.  Cement,  of  course,  under  ideal  condi- 
tions is  shipped  in  box  cars  in  good  order,  but  this  year  we 
have  had  to  take  what  we  could  get  regardless  of  expense 
and  inconvenience. 

Use  of  restricted  and  privately  owned  cars,  for  instance,  to 
some  extent  took  the  distribution  of  our  product  out  of  our 
own  hands.  We  were  offered  at  our  Buffington,  Ind.,  plant, 
one  day  by  a  certain  railroad,  a  number  of  cars  restricted 
to  movement  to  Minneapolis  and  St.  Paul.  Aside  from  the 
fact  that  freight  rates  to  the  Tw-in  Cities  are  much  higher 
from  our  Buffington  mill  than  from  our  Duluth  mill,  we  did 
not  want  at  the  time  these  cars  were  offered  us  to  move  so 
much  cement  at  one  time  into  the  Twin  Cities,  preferring 
rather  to  distribute  it  among  a  number  of  customers  else- 
where whose  needs  were  most  urgent.  Many  times  through 
the  season  we  have  received  bunches  of  these  restricted  cars 
and  have  used  them  only  because  we  did  not  have  enough 
unrestricted  cars  to  distribute  our  product  equitably  and  to 
keep  our  loading  and  packing  forces  occupied  and  our  mills 
going. 

Another  means  adopted  to  keep  our  product  moving  was 
the  use  of  motor  trucks,  involving,  of  course,  additional  ex- 
pense to  ourselves  and  our  customers.  From  all  our  plants 
about  2,250.000  bbls.  of  cement  were  moved  by  truck  for  the 
nine  months  ending  Sept.  30.  The  movement  from  our  Chi- 
cago plant  at  Buffington,  Ind.,  was  just  under  2.000.000  bbl. 
of  which  about  250,000  bbl.  moved  to  team  tracks  of  trunk 
lines  that  do  not  enter  our  mills,  and  more  than  250.000  bbl. 
to  a  dock  where  the  cement  was  loaded  onto  boats  for  trans- 
portation to  lake  ports.  The  extreme  to  which  our  Chicago 
plant  went  in  truck  deliveries  is  shown  by  the  fact  that  as 
many  as  613  trucks  were  loaded  in  a  single  day,  the  equivalent 
of  about  120  cars.  This  was  at  the  rate  of  more  than  a  truck 
per  minute. 

Our  truck  deliveries  to  customers  in  the  Chicago  district 
have  boen  about  1.500,000  bbl.,  the  equivalent  of  7,500  car- 
loads of  200  bbl.  each.  This  means  that  the  cement  require- 
ments of  Chicago  this  year  have  been  more  satisfactorily 
supplied  than  perhaps  any  other  city  in  the  country,  and 
that  about  7,500  railroad  cars  in  a  time  of  acute  car  short- 
age would  have  been  required  to  accomplish  the  work  done 
by  trucks.  It  wotild  seem  unnecessary  to  advance  any  other 
fact  than  this  as  an  argument  for  the  construction  of  well 
paved  highways  and  city  streets.    Truck  traffic  must  be  avail- 
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able  to  supplement  railroad  service,  and  trucks  must  have 
permanent  roads  to  run  on.  The  Chicago  district  has  been 
fortunate  in  its  cement  supply  and  is  assured  of  its  supply 
next  year  to  the  extent  that  manufacturing  conditions  will 
permit.  It  can  use  (rucks  Instead  of  cars  if  necessary,  but 
this  fact  cannot  overcome  the  effect  of  occurrences  like  the 
coal  strike  in  the  Illinois-Indiana  fields  last  July  which  cost 
about  200.000  bbl.  of  production  at  our  ChioaRo  plant. 

It  should  be  borne  in  mind  that  if  all  cement  users  in  Chi- 
cago and  elsewhere  had  been  able  this  year  to  secure  all  the 
cement  ordered  by  them  it  is  very  probable  that  they  would 
have   found   themselves   in   the   position   of   being   unable   to 
use  all   the  cement   so  ordered.     This   means   that   so  many 
factors  were  present  to  delay  work,  that  the  disappearance 
of  one  ot  these  factors  such  as  failure  to  get  cement  would 
not  have  eliminated  the  other  factors.     In  other  words.  If  a 
particular  job  had  been  able  to  secure  all  the  cement  needed 
it   vfould   not   have  been   able   to   secure   sulllclent  sand   ami 
pravel  or  stone;  If  these  materials  had  been  forthcoming  there 
■  uld  hav»  been  a  scarcity  of  or  trouble  with  labor,  and  if 
tor  had  been  available  and  efficient,  there  would  have  been 
■  liitUulty  in  securing  credit  to  allow  the   work  to  proceed. 
Production    the    Need   of   the    Construction    Industry. — The 
islanding  fact  in  the  whole  situation  is  that  need  for  struc- 
res  of  many  kinds  is  present  throughout  the  country  and 
ist  be  filled  sooner  or  later.    The  way  for  building  activity 
ill  clear  as  soon  as  all  or  at  least   some  of  the  obstacles 
mentioned   begin   to   disappear.     In   other   words,   the   crying 
noed  in  the  construction  industry  is  production  in  its  broad- 
•    sense,  not  only  of  building  materials   but   of  everything 
i-essary  to  keep  the  industry  going — transportation,  labor, 
fuel,  credits,  confidence,  and  the  last  perhaps  Is  greatest  ot 
all  since  the  others  will  follow  it.    Confidence  and  production 
are  needed,  and  lack  of  them  simply  adds  in  a  greater  or  less 
degree  to  the  high  cost  of  living,  and   forms  a   part  of  the 
"vicious  circle"  that  has  been  with  us  through  these  war  and 
post-war  times. 

.\  further  consideration,  and  a  most  important  one.  is  that 
all  effort,  whether  It  be  in  the  form  of  money,  credits,  mate- 
rials, labor,  transportation  or  what  not.  that  goes  into  con- 
struction work,  unlike  that  going  into  work  of  many  other 
kinds.  Is  not  consumed.  At  a  time  like  this  when  owners, 
contractors  and  others  may  be  discouraged  from  undertak- 
ing new  projects,  this  thought  should  be  given  prominence. 
Effort  that  is  being  expended  throughout  the  country  on  many 
things  that  are  consumed  might  well  go  into  construction 
work,  where  the  materials  and  labor  and  other  things  in- 
volved are  not  consumed  but  transformed  into  houses.  In- 
dustrial buildings,  improved  highways,  water  power  devel- 
opment and  other  valuable  improvements  that -form  additions 
to  the  permanent  taxable  wealth  of  the  country  as  well  as 
tools  for  production  of  additional  wealth. 


Income  of  College  Graduates. — The  average  yearly  income 
of  members  of  the  class  of  1910  of  Cornell  University,  ac- 
cording to  statistics  collected  by  .Andrew  Whinery.  secretary 
of  the  class,  is  $5,385.     The  average  incomes  by  professions 

given  in  the  Cornell  Civil  Engineer,  as  follows: 

III — Bankprs  and  brokei-s {11.040 

•     M-;pii!'ncturcr8    8.524 

:  ■  -1! -M.  i.ins    7.944 

■'r    ■■    ••cts    7.230 

nts    7.136 

■  s    6,905 

'n     5,690 

o — Purchasing  agents    5,600 

4 — Adve'tl.slni;    5.476 

." — X<^w?paper    5.180 

'~\r.'r,unta  and  statistics 5.004 

•;-  Insurance 4.533 

!i— Farmors    4.461 

:".  — luil.i.rs  and  contractors 4,287 

7— V.  t.  rinarlans    3,921 

S— I  ^nKineors    3.724 

33 — Teachers    3.137 


3S2— Members  ot  class $5,385 


Industrial  Machinery  in  France  and  Belgium. — "Industrial 
Machinery  in  France  and  Belgium"  has  just  been  published 
for  the  benefit  of  American  machinery  manufacturers,  engi- 
neers, and  contractors  interested  in  supplying  the  equipment 
necessary  to  rehabiltate  the  Industries  of  the  two  countries 
so  seriously  affected  by  the  war  so  that  they  can  resume 
their  former  status  in  the  peace-time  markets  ot  the  world. 
Copies  can  be  obtained  for  10  ct.  each  from  any  of  the  Dis- 
trict or  Co-operative  Offices  of  the  Bureau  of  Foreign  and 
Domestic  Commerce,  or  from  the  Superintendent  of  Docu- 
ments. Washington,  D.  C. 


Pouring  Tests  of  Concrete 

in  order  to  doteruiine  ti)  wlml  extent  a  satisfactory  job  of 
concreting  could  be  secured  under  conditions  likely  to  exist 
in  field  work  during  the  construction  of  concrete  ships,  the 
Bureau  of  Standards  has  recently  conducted  some  very  in- 
teresting tests.*  To  be  satisfactory  there  should  be  no  voids 
in  the  finished  product,  and  the  work  would  be  expected  to 
have  a  smooth  surface  finish,  and  the  concrete  should  have 
strength  commensurate  with  the  mix  and  should  be  of  uni- 
form quality.  The  tests  were  nuide  at  the  Emergency  Fleet 
Corporation  at  the  concrete  latioratory  ot  the  Bureau  of  Pub- 
lic Roads,  Arlington,  Va.,  on   May  4,  1918. 

The  pouring  specimen  used  was  a  slab  6  ft.  high.  0  ft.  wide, 
and  4  in.  thick,  having  a  mass  of  reinforcement  designed  to 
reproduce  conditions  such  as  would  occur  in  pouring  the  shell 
of  :i  reinforced  concrete  ship.     IMkuip  1  shows  the  reinforce- 


Fig.   1 — Assembled   Reinforcement  and   Form  tor  Specimen   Used   In 
Pouring   Test. 

nient  assembled  and  in  position  with  one  side  ot  the  form 
temporarily  removed. 

Wedge-shaped  strips  cut  from  lV4-in.  square  stock  were  at- 
tached to  both  ot  the  side  forms  horizontally  at  intervals  of 
12  in.,  marking  V-shaped  grooves  along  which  the  slab  was 
later  broken  into  sections  for  testing  transversely.  The 
wedge  strips  also  served  the  purpose  ot  choking  the  open- 
ing through  which  the  concrete  had  to  pass  and  therefore 
made  pouring  very  much  more  difficult.  The  percentage  of 
tension  reinforcement  was  taken  large  enough  to  insure  fail- 
ure of  the  concrete  in  compression  in  the  transverse  tests 
of  the  slab  sections,  unless  the  strength  ot  the  concrete,  as 
computed  by  the  parabolic  formula,  should  exceed  3,500  lb. 
per  square  inch. 

An  Austin  cube  mixer  having  a  rated  capacity  ot  1  cu.  yd. 
per  hatch  was  used  for  mixing  the  concrete  for  this  test.  The 
concrete  was  proportioned  by  volume,  using  1  part  ot  a  stand- 
ard Portland  cement.  %  part  ot  Potomac  River  sand,  and  1% 
parts  ot  gravel.  The  gravel  was  graded  in  size  from  %  to 
%  in.  The  amount  ot  water  used  in  mixing  was  12.5  per 
cent  of  the  combined  weight  ot  the  dry  materials.  The  ma- 
terials were  weighed,  and  the  proportions  by  volume, 
1:%:1'^.  were  computed  from  the  weights. 

The  cement  and  aggregate  were  mixed  dry  for  about  30 
seconds  after  which  the  water  was  added  and  the  mixer  was 

•T.'cnnologic  paper  No.  175,  "Pouring  and  Pressure  Test.s  of  Con- 
crete." by  W.  A.  .Slater.  Engineer  Phyplelst.  Bureau  of  Standards, 
anJ  A.  T.  GolclbecU,  Engineer  of  Tests.  Bureau  of  Public  Roads. 
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run  for  1   i  :iJ  43   seconds  before  dr.mping   the   first 

wheelbarrow  load  of  concrete.  It  was  generally  1  minute 
more  or  longer  before  the  remainder  of  tlje  batch  had  been 
removed  from  the  mixer.  At  the  best,  an  appreciable  amount 
of  concrete  remained  in  the  mixer  from  one  batch  to  the  nest. 
The  concrete  in  the  lower  half  of  the  slab  was  placed  In 
the  form  by  means  of  shovels  and  trowels  through  an  open- 
ing in  the  side  of  the  form  10  in.  high  and  with  its  lower 
edge  3  ft.  1  in.  above  the  base  of  the  fonn.  The  location  of 
this  opening  is  indicated  in  Fig.  2  by  the  words  "window 
panel."  The  form  was  vigorously  pounded  with  heavy  hand 
hammers  throughout  the  pouring.  .Air  bubbles  were  released 
by  the  pounding  and  rose  to  the  surface  of  the  concrete.  The 
rising  of  air  bubbles  continued  for  a  considerable  length  of 


rig.    2 — Pouring    Test    Specimen    Removed    from    Form. 

time,  and  had  not  entirely  stopped  when  pouring  was  com- 
pleted and  the  pounding  was  discontinued. 

Cylinders  6x12  in.  were  filled  with  concrete  taken  from 
the  wheelbarrow  as  it  was  wheeled  to  the  form.  These  molds 
were  placed  on  a  smooth  floor  and  when  filled  were  lifted 
at  a  uniform  rate,  as  nearly  vertical  as  possible.  The  di- 
ameter of  the  puddle  thus  formed  was  taken  as  a  measure  of 
the  consistency.  The  same  concrete  was  replaced  in  the 
molds  and  later  the  cylinders  were  used  as  test  specimens 
for  the  compressive  strength.  Table  I  gives  the  consistency 
reading  for  these  control  specimens,  and  also  the  compres- 
sive strength  when  tested  at  the  age  of  31  days. 

The  concrete  at  the  top  of  the  slab  was  struck  off  even 
with  the  edge  of  the  form  in  order  to  provide  a  means  of 
measuring  the  amount  of  settlement  during  setting.     Later 


TABLE  I— COKSISTEXCY  AND  CO^rPRESSIVB  STRENGTH  OP 

CONTROL,  CYLINBERS. 

(Water  12.5  per  cent  of  combine'!  wolirht  of  dr>'  matprials.) 
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observations  showed  that  a  settlement  of  about  %  in.  had 
occurred  in  a  total  depth  of  6  ft. 

One  side  form  was  removed  the  second  day  after  pouring  \A 
order  to  examine  the  surface  of  the  specimen.  This  surfac? 
is  shown  in  Fig.  2,  and  its  appearance  indicates  that  the 
pouring  was  satisfactorily  completed.  A  smooth  surface 
was  obtained  at  all  points  on  the  face  of  the  slab.  Even 
under  the  wedge-shaped  strips  used  to  separate  the  individ- 
ual slabs  only  one  place  was  observed  where  a  perfect  fill- 
ing was  not  obtained.  This  imperfection  was  so  slight,  how- 
ever, that  it  is  not  noticeable  in  the  photograph. 

Strength  Tests. — It  was  desired  to  see  if  any  variation  ex- 
isted in  the  strength  of  the  concrete  caused   by   differences 
in  position  in  the  specimen.     Accordingly  the  specimen  was  i 
divided    into    shallow    beams    for    testing    separately    under  I 
transverse  loading.     A  large  amount  of  steel   was  used   for  1 
tension  reinforcement,  with  the   intention   of   forcing  failure 
by  compression  in  the  concrete.     In  spite  of  that  provision 
all  of  the  specimens  failed  in  tension,  and  the  full  strength 
of  the  concrete  was  not  developed. 

Six  sections  were  made  by  dividing  the  specimen  into  beams 
12  in.  wide  and  6  ft.  long.  This  separation  was  made  at  an 
age  of  about  3  days  by  breaking  the  slab  along  the  lines  of 
the  V-shaped  grooves  shown  in  Fig.  2.  The  beams  were  num- 
bered from  1  to  6,  inclusive,  starting  with  the  bottom  of  the 
specimen  as  poured.  They  were  stored  under  wet  burlap 
and  were  tested  at  an  age  of  31  days. 

The  reinforcement  in  each  shallow  beam  consisted  of  4 
%-in.  square  bars  in  the  bottom  and  3  %-in.  plain  round 
bars  in  the  top.  The  top  and  bottom  layers  of  reinforcement 
were  separated  by  11  transverse  %-in.  square  spacing  bars 
12  in.  in  length.  The  amount  of  bottom  reinforcement  varied 
from  4  to  4.7  per  cent  on  account  of  the  variation  in  thick- 
ness caused  by  uneven  spreading  of  the  form  during  the  pour- 
ing. The  beams  were  tested  on  a  span  of  5  ft.  6  in.,  with 
the  load  at  two  points  12  in.  apart  and  each  6  in.  from  the 
center  of  the  span.  All  bearing  blocks  were  bedded  in  plas- 
ter of  paris.  Deflections  were  measured  at  midspan  by 
means  of  an  Ames  dial  reading  to  0.001  in. 

The  measured  thickness  of  the  sections  Into  which  the 
slab  was  divided  was  greater  than  the  nominal  dimension  of 
4  in.,  indicating  that  there  was  a  slight  bulging  of  the  forms 
due  to  the  pressure  of  the  concrete. 

The  compressive  stress  in  the  concrete  at  the  maximum 
load,  as  computed  by  the  parabolic  formula,  exceeded  the 
psj-umed  value  of  3,500  lb.  per  square  inch,  and  none  of  the 
shallow  beams  failed  by  compression  in  the  concrete.  Table 
11  gives  the  results  of  the  beam  tests. 

The  computed  compressive  stress  in  the  concrete  of  the 
shallow  beams  at  the  maximum  load  was  greater  than  the 
strength  of  the  control  cylinders,  even  though  the  ultimate 
strength  of  the  concrete  in  the  shallow  beams  had  not  been 
reached.  The  average  strength  of  the  control  cylinders  was 
3,670  lb.  per  square  inch.  The  average  computed  compressive 
stress  developed  in  the  beams  at  the  maximum  load  was  4,400 
lb.  per  square  inch  by  the  parabolic  formula  and  6,075  lb. 
per  square  inch  by  the  straight-line  formula.  The  ratios  of 
the  computed  flexural  stress  at  maximum  load  to  the  cylinder 
strength  were  1.20  and  1.66  for  calculations  by  the  parabolic 
and  the  straight-line  formulas,  respectively.  These  ratios  are 
consistent  with  results  found  in  previous  tests.t 

Summary  of  Tests. — (a)  The  test  indicated  that  with  the 
gravel  aggregate  used  it  was  practicable  to  obtain  a  smooth 
dense  surface,  such  as  is  required  in  the  shells  of  concrete 
ships,  in  spite  of  the  narrow  and  constricted  space  between 
forms  and  the  obstruction  of  the  reinforcement. 

(b)  In  the  pouring  test  the  maximum  compressive  stress 
developed  in  the  concrete  in  flexure  gave  computed  values 
averaging  66  per  cent  higher  than  the  ultimate  compressive 
strength  of  the  concrete  as  determined  by  tests  of  control 
cylinders. 

(c)  The  quality  of  concrete  obtained  by  pouring  into  forms 
which  were  well  pounded  during  the  pouring  was  quite  uni- 
form, the  maximum  loads  and  computed  stresses  obtained  in 
flexure  tests  of  shallow  beams  made  from  the  pouring  test 
specimens  were  reasonably  consistent. 

(d)  No  variation  in  the  strength  of  the  beams  due  to  dif- 
ferences in  position  in  the  pouring  test  specimen  was  deter- 
minable on  account  of  the  fact  that  none  of  the  failures  oc- 
curred by  compression. 

(e)  The  factors  of  safety  against  compression  failure  are 

tiiater  and  Zipprodt.  Comores-sive  Strength  of  Concrete  in  Flex- 
ure.  Proc.  Amer.   Concrete   Inst.;   1920. 
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TABI^  n— RBSLXTS  OF  SHAULOW  MEuS-M  TE^^TS. 

Tiiisili'  Uailo  computed 

:lif;isal  stress   at    timx- 

Coniprvsslvi'  iiuixt-  iniuiii  load  to 

DrllfC-  stri'ss  at  nuixi-  iiiiiin  wor*liiK  stress. 

Ten-  tlon  at  iiiutii  K  ud  U^iid.  ''oiii- 

Meas-  IVpth         slon  re-  Ma\i-  inaxi-  1c  stiMlnht-  pros-  Ten- 

ured to  ten-        liiforce-  mum  mum  I'ara-         StralKht-  luir  t<T-  siont  slont 

thick-  slon  ineiil.  luaiL  lund.  bolU*  line  f>>r-  inula  ic  fs 

Beam  .  ness.  steel'  Pet.  Llw.  In.  formula  mula.  la  

No  In.  In.  Lbs.  in.=         Llw.  Iii.>         U«.  in  »  l.Sno  IC.OOO 

1    4. IS  2.75  4.7  10,300  0.99  4.460  (i.3:;o  40.CU0  4  :".'  2.64 

Z 4  $0  3.'.i;<  4.4  12.680  .91  4,770  6.630  16,400  4  42  2.84 

J    4.88  3.13  4.2  11.630  .«8  4,060  6,6!'iU  40,200  3.76  2.61 

4   6.19  3.2S  4.0  13.290  .98  4,240  6,910  ^3.S0O  3.i6  2.7J 

5    6.13  3.25  4.0  12,430  .86  4,250  5,650  41.000  2.77  2.66 

6   4.44  2.91  4.5  11.280  .91  4,620  6.260  11,900  4  17  2.6J 

•The  depth  of  tensile  steel  given  assumes  that  the  reinforcement  rem.ilned  as  orlelnally  placed  In  tin-  fi.rm.  and  that  the  form  bulged 
equally  In  both  directions. 

tin  determining-  the  ratio  of  the  compressive  stress  at  maximum  load   to  the  worklnt;  stress   thi'   value  of   Ic  used   was  computed   by 

the  straiKbt-line  fomiula,  takinK  "  —  1"  imd  k       0.6.     The  workinc  sir-ss  was  1.500  pounds  per  square  imh.     The  top  layer  of  bars  was 

not  counted  as  relnfon-emenl   as  It   came   practleally  at    the   neutral  axis. 

IThe  ratio  of  the  tensile  stress  at  MiKAimum  lojid  to  the  working  .str.ss  Is  the  factor  of  safety  nRnl>l^l  failure  by  tension  In  the  re- 
inforcement. 

not  known,  as  the  boams  failed  by  tension.     1.   ,  .  arent.  ganlzutions  as  to  broaden  their  Held  of  service  and  co-oper- 

however,  that   if  sufliclent   reinforoomont   had   been   provided  ate  most  eCfoctlvely  in  briiiKlii);  about  ciiKinoering  sididiirlty 

to  jircvent  tension  failure,  the  (actors  of  safety  against  com-  thiouRhout  the  nation  and   ultimately  throughout  the   world, 
pres.-iion  failure  would   have  been   found   to  be  greater  than  The  Cause  of   Engineering  Solidarity. — The  cuuse  of  engl- 

the  values  in  Table  II.  given  as  the  ratio  of  the  stress  com-  neering  solidarity  has  been   niudi  advanced   recently   by  the 

putod  by  the  straight-line  formula  for  the  maximum  load  to  frank  acknowledgment  of  public  purpose  as  the  goal  of  en- 

the  working  stress.  gineerlnp  as  expressed  in  the  Preamble  to  the  Constitution 

(f>  The  working  stress  used  in  concrete  ship  design.  1.500  of  tlie  Federated  American  Engineering  Societies,  which  reads 

lb.  per  square  inch  in  flexural  compression,  provides  an  ample  as  follows: 

factor  of  safety  against  compression  failure  with  concrete  of  ■•li:n.rlnoerinf:  is   the  science   of   eontrollliiK   the   for.-os  and   of 

the  quality  used  in  lliii^i^  te^its  utUlzInK  the  materials  of  nature  for  the  bonedt  of  man.  and   the 

art  of  oresnizing  und  of  directing  human  activities  in  connection 

The     Inspiring     Outlook     for   AmGr-  "•^«  seri-lce   to  others  is  the   expression   of  the  highest  motive 

.  .  to   which   nicn   respond   and   as   duty   to   contribute   to    the   public 

lC3n     iLn^inGGrin^  welfare  demands  the  best  efTorts  men  can  put  forth,  NOW  TIIERE- 

^  _  ^  I'"ORK,  the  engineering  and  allied  technical  societies  of  the  i;nited 

By  MOKKIS   LLEWELLYN   COOKE,  States  of  America,  through  the  formation  of  The  Federated  Amer- 

Consulting  Engineer,  Philadelphia.  itan   Kiiglneering  Societies,   realize  a  long  cherished   ideal— a  com- 

The    hour    of   opportunity    for    the    engineering    profession  pr -h.'nsive  organization  dedicated  to  the  service  of  'he  community. 

really  seems  to  have  arrived.     All  the  problems  of  our  com-  state,  and  nation." 

••.\nr.  life  have  come  to  be  recognized  as  of  a  size  and  com-  American    engineering    solidarity    must    ultimately    involve 

;  1.  \ity   requiring  basic  solutions.     The   public   is  apparently  the  working  out  of  a  scheme  by  which  every  engineering  ac- 

l. winning  to  loose  faith  in  shorts  cuts  and  political  expedi-  tivity    and    every    engineering   organization— local,    state,    re- 

ency  and   will  more  and  more  demand   social   and  economic  gional    and    national — is    each   given    its    logical    place    in   a 

readjustments  based  on  a  full  understanding  of  all  the  facts  living  and  vibrant  whole.     One  of  the  chief  purposes  of  such 

and  a  thorough-going  orientation  of  all  the  elements  in  any  an  American  engineering  union  should  be  to  take  a  leading 

given  situation.     And  there  is  clearly  discernible  throughout  part   in  effecting  international  engineering  solidarity.     Work 

our  profession  a  growing  sense  that  somehow  the  engineer-  already   done    in   adopting    international    standards    suggests 

ing  approach  is  what  Is  needed  if  ordered  progress  is  to  be  the  illimitable  field  for  international  engineering  co-operation 

the  watchword  for  a  civilzation  in  the  agonizing  process  of  witli  the  public  welfare  as  its  motive. 

seeking  new  levels.  Every  day  sees  us  ready  to  broaden  Passing  of  the  Ail-Round  Engineer. — Obviously  engineering 
our  definition  of  engineering.  To  the  fields  of  design  and  solidarity  will  be  impossible  except  as  we  break  down  the 
construction  we  are  adding  operation  with  ever  Increasing  distinctions  between  men  practicing  in  different  branches  of 
emphasis.  In  fact  there  Is  every  reason  to  believe  that  our  the  profession.  The  throat  and  nose  specialist,  the  gynecolo- 
work  In  the  field  of  the  management  of  men — the  engineer-  gist  and  the  orthopedist  find  their  work  In  different  parts 
Ing  of  men  as  contrasted  with  the  engineering  of  materials —  of  the  human  body,  but  their  tools  and  their  technique  and 
is  the  one  thing  which  Is  elevating  our  profession,  placing  their  science  are  largely  the  same.  No  medical  profession 
it  on  a  plane  with  the  other  professions  which  have  dealings  would  have  been  possible  except  through  the  recognition  of 
with  men  as  distinguished  from  dealings  with  things.  May  the  essential  similarities  In  all  medical  and  surgical  work, 
we  not  look  forward  to  a  favored  position  among  the  pro-  The  day  of  the  all-round  engineer  has  gone.  It  Is  really 
tesslons  In  view  of  our  dealings  with  both  materials  and  men.  through  the  travail  brought  about  by  our  widespread  special- 
No  one  has  stated  this  expansion  in  the  scope  of  the  field  ization  that  a  genuine  profession  of  engineering  is  being 
of  our  profession  In  a  more  Illuminating  fashion  than  Her-  evolved. 

bert  Hoover,  when,  in  speaking  of  the  engineer,  he  said:  All  our  current  schemes  of  organization  of  engineering 
"Unllko  the  doctor,  ho  Is  not  the  struggle  to  save  the  weak.  bodies— our  management,  administrative'  and  directive  meth- 
Unlike  the  soldier,  destruction  Is  not  his  prime  function.  Unlike  ods — are  really  very  crude,  permit  much  duplication  of  ef- 
the  lawyer,  quarrels  are  not  his  daily  bread.  Ehiginecrlng  Is  the  fort  and  anxiety  over  -nonessentials.  In  the  light  of  its  hls- 
profession  of  creation  and  of  construction,  of  stimulation  of  human  torical  development  perhaps  it  could  not  be  otherwise.  But 
effort  and  accomplishment."  jjj  ^.jg^  „(  j^p  (ggj  ^^at,  management  and  its  allied  activl- 
Such  a  job  is  certainly  there  to  be  done.  Even  If  we  have  (jgs  are  now  a  recognized  part  of  engineering  it  behooves  ub 
not  been  offlcially  tagged  or  designated  to  do  it  we  must  to  study  the  problems  of  our  own  organizations.  We  should 
admit  that  there  is  no  other  agency  or  division  of  society  com-  bg  a  model  in  this  respect  for  other  social  agencies, 
peting  with  us  for  the  opportunity.  It  therefore  resolves  it-  Character  of  the  Engineer's  Task.— And  now  let  us  discuss 
self  Into  a  question  as  to  our  capacity  to  embrace  an  oppor-  ve,y  briefly  what  is  to  be  the  general  character  of  this  In- 
tunity  as  splendid  as  it  Is  obvious.  ^  spiring  task  which  lies  before  our  profession.  In  a  word.  Is 
Given  a  job  to  do  the  wise  workman  first  looks  to  his  tools.  n  pot  the  complete  fulfillment  of  our  obligations  to  science 
What  then  should  be  included  in  the  equipment  of  American  ^nd  to  humanity?  To  accomplish  this  we  must,  of  course, 
engineering  when  launching  forth  on  such  a  noble  and  en-  keep  on  doing  In  ever-Increasing  measure  the  same  high  grade 
nobling  task?  The  appointment  in  recent  years  (1)  of  Or-  technical  work  the  doing  of  which  in  the  past  has  given  U8 
ganizations  and  Aims  and  (2)  Development  Committees  by  our  present  position.  But  no  matter  how  thorough  and  pains- 
various  representative  engineering  organizations  and  the  taking  our  technical  work  may  be  nor  how  much  real  genius 
changes  which  are  resulting  from  their  activities  may  be  ^.g  bring  to  bear  on  It,  It  will  not  fully  answer  the  expecta- 
taken  as  an  evidence  of  a  desire  to  so  revamp  individual  or-  tions  of  our  time.     Where  in  the  past  we  have  more  or  leas 

— I^  ,,  ^  .    -^   X.  ,       ...    T-     ,  ,  -.•  I.    »  r,r.„  drifted  to  our  results  we  must  now^  lay  out  and  consolidate 

•From  an  address,  Oct.  19,  before  the  Engineers    Club  of  Phlla-  "'"•■•=       "  .  ...  ,     ,  , 

delnhH.  our  field  of  action  and  sweep  on   to  wider  and   deeper  solu- 
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tions  not  only  by  predetermined  methotis  but  on  predeter- 
mined time  schedules.  We  must  introduce  into  engineering 
something  akin  to  the  vaulting  character  to  he  found  in  the 
work  of  any  great  artist. 

The  Engineer's  Responsibility.— The  line  of  our  engineer- 
ing attack  on  world  problems  is  terribly  ragged.  Here  and 
there  we  have  pushed  our  defense  deep  into  the  enemy  coun- 
try. But  at  myriad  points  our  ignorance  and  wastefulness 
are  so  supreme  as  to  invite  disaster.  To  maintain  a  reason- 
ably steady  line  of  engineering  advanco  i,"!  our  responsibil- 
ity. The  great  fact  to  be  remembered  is  that  we  gladly  ac- 
cept it  and  thank  God  for  all  the  opportunities  thus  opened 
up.  It  has  just  dawned  on  us.  for  instance,  that  our  coal 
mines  are  only  working  200  days  in  the  year  and  further 
that  on  the  days  when  they  do  operate  the  output  per  indi- 
vidual is  conservatively  estimated  at  less  than  half  that  com- 
mon in  metal  mining.  Herbert  Hoover  has  recently  charac- 
terized coal  mining  as  "the  worst  functioning  industry  in  the 
country."'  Some  of  our  best  engineering  minds  are  now 
sifting  out  the  facts  in  the  situation.  I  have  no  hesitation 
in  predicting  immediate  and  revolutionary  improvementts  in 
methods  of  mining  coal,  many  of  which  have  remained  un- 
changed for  over  100  years. 

In  conclusion.  I  would  direct  your  attention  especially  to 
three  or  four  aspects  or  attributes  which  all  engineering 
must  take  on  If,  as  a  profession  we  are  to  play  a  major  role 
in  the  Great  State  now  being  forged  out  of  a  world's  agony 
and  turmoil. 

First  we  must  see  to  it  that  engineering  is  democratized 
In  the  sense  that  art  has  been.  It  must  be  brought  to  or 
within  reach  or  control  of  the  people,  to  quote  the  diction- 
ary. We  must  seek  out  all  the  ways  in  which  the  man  on 
the  street  with  a  thousands  interests  can  be  made  to  feel  a 
sense  of  satisfaction— even  proprietorship— in  engineering 
advance.  We  engineers  must  avoid  building  up  a  cult  and 
looking  upon  ourselves  as  a  class  apart.  On  the  contrary  we 
must  invidually  more  and  more  seek  to  widen  our  contacts 
with  all  the  pulsating  life  of  our  times.  Let  us  study  the 
technique  of  reaching  the  people  through  non-technical  pub- 
lications and  throw  open  our  engineering  laboratories,  libra- 
ries and  halls  to  the  widest  possible  public  use.  bet  us  seek 
to  have  engineering  grow  up.  as  it  were,  out  of  the  necessi- 
ties and  desires  and  life  of  the  people. 

Cultivation  of  Aesthetics.— Again,  I  need  not  tell  this  audi- 
ence that  nothing  can  be  truly  great  unless  it  is  beautiful. 
And  so  as  my  second  point,  I  suggest  the  cultivation  of 
aesthetics  as  a  feature  of  every  branch  of  engineering.  Some- 
times in  a  sinister  mood  we  associate  noise  and  ugliness  and 
eTen  flith  with  accomplishment,  with  "getting  things  done." 
as  we  say.  But  it  is  all  like  a  bad  dream.  It  is  not  true. 
Largely  because  we  need  the  influence  of  their  love  of  the 
beautiful  I  hope  we  can  get  closer  and  closer  to  the  architects 
so  that  ultimately  we  may  find  ourselves  one  profession.  For 
this  reason  we  engineers  should  all  be  profoundly  grateful 
that  the  American  Institute  of  Architects  was  one  of  the  first 
organizations  to  join  the  new  Engineering  Federation.  We 
have  come  to  recognize  beauty  as  an  element  in  some  of  the 
work  of  the  engineer.  Some  of  our  recent  bridge  work  has 
really  been  quite  inspiring.  But  think  of  the  room  for  im- 
provement  in   the   average   industrial   establishment! 

Introduction  of  Romantic  Quality.— And  then,  we  must  more 
and  more  resent  the  imputation  that  because  we  engineers 
try  to  be  reasonably  sure  of  our  facts  engineering  itself  must 
necessarily  be  either  dull  or  prosaic.  On  the  contrary,  we 
begin  to  see  that  engineering  may  have  a  romantic  quality— 
Indeed,  that  all  great  engineering  work  must  have  it.  In  an 
article  in  the  October  Atlantic,  the  later  Francis  B  Gummere 
professor  of  English  at  Haverfnrd  College,  defines  romance 
as  "the  audaurious  but  not  irresponsible  treatment  of  fact" 
and  again  as  "the  control  and  combination  of  facts  by  imagi- 
nation and  hope."  Perhaps  we  engineers  have  too  frequently 
eoueht  to  (lomblne  and  control  facts  without  the  aid  of  imagi- 
nation and  hope.  But  we  do  not  have  to  persist  in  this  er- 
ror. And  win  not  this  best  of  world's  be  even  better  when 
onr  engineering  becomes  tinged  with  romance  as  Professor 
Onmmere  has  defined  It? 

Spiritual  Value*.— And  finally,  if  we  are  planning  a  pro- 
fession which  shall  largely  affect  progress  in  God's  uni- 
verse, we  must  Introduce  .something  akin  to  spiritual  values 
Into  engineering.  Nothing  short  of  this  will  give  us  real 
leadership  in  a  world  where  nothing  but  moral  values  really 
count. 


Closed   or  Open  Shop  Policy  for 
Construction  Labor? 

By  CHAS.  F.  DIXGMAN. 
Sooner  or  later  every  organization  engaged  in  building  con- 
struction finds  itself  confronted  with  this  question,  'Shall 
we  employ  union  labor?"  By  this  I  do  not  iftean  that  they 
must  decide  whether  they  will  permit  one  or  more  union 
men  to  work  in  the  organization,  but  that  they  must  decide 
definitely  whether  the  labor  policy  shall  favor  the  unioniza- 
tion of  the  entire  organization  or  whether  they  will  adhere 
to  a  strictly  open-shop  policy. 

This  question  is  much  more  complicated  than  it  seems  to 
be  at  first  sight  and  there  are  many  factors  which  must  be 
considered.  For  instance,  the  territory  in  which  the  organiza- 
tion intends  to  solicit  business  may  be  the  governing  factor 
in  determining  its  labor  policy.  There  are  many  sections  of 
the  country,  notably  a  very  considerable  portion  of  the  state 
of  Connecticut,  in  which  it  is  absolutely  futile  for  a  construc- 
tion company  operating  upon  a  strictly  closed-shop  basis  to 
solicit  contracts  from  the  larger  manufacturing  plants. 

This  is  not  because  they  must  figure  to  charge  higher 
prices  for  their  work;  I  have  attended  openings  of  bids  where 
the  numbers  of  open-shop  and  closed-shop  bidders  were  about 
equal  and  the  bids  showed  the  same  range  as  if  all  were 
closed-shop  bidders;  it  is  because  the  manufacturers  in  that 
section  are  all  strongly  opposed  to  the  employment  of  union 
labor  on  their  work. 

There  are  also  a  great  many  manufacturers  who,  while  not 
definitolj'  opposed  to  union  labor,  have  a  very  strong  prefer- 
ence for  the  open-shop  basis  and  the  representative  of  any 
closed-shop  organization  finds  himself  called  upon  to  show 
what  actual  advantage  for  the  client,  If  any,  is  gained  by 
adhering  to  the  closed-shop  basis. 

Though  I  am  strongly  opposed  to  the  lump-sum  bid  as  a 
means  of  securing  business,  lump-sum  bids,  when  publicly 
opened,  have  one  good  feature,  and  that  is  that  they  give  the 
several  bidders  an  occasional  opportunity  to  compare  their 
bases  of  figuring  with  that  of  their  competitors.  And,  as  I 
have  stated  above,  lump-sum  bids  submitted  upon  a  great 
variety  of  work  fail  to  disclose  any  advantage  to  either  side, 
sometimes  the  low  bidder  will  be  an  open-shop  concern,  some- 
times a  closed-shop  concern. 

It  might  even  be  thought  that  an  open-shop  concern  would 
probably  be  paying  lower  wage  rates  than  the  closed-shop 
organization  would.  Yet.  I  have  never  found  anything  to 
bear  this  out.  I  have  heard  of  small  shops,  employing  only 
a  few  non-union  men,  where  the  rate  w-as  apparently  lower 
than  the  prevailing  union  rate  but  it  usually  develops  that 
these  men  are  kept  on  the  year  around,  whether  times  are 
busy  or  slack,  and  so  they  actually  receive  a  higher  income 
than  their  more  casually  employed  union  friends. 

In  fact,  I  have  talked  with  representatives  of  some  fairly 
large  organizations  who  do  business  on  an  open-shop  basis, 
and  I  have  yet  to  meet  one  who  claimed  that  he  was  able  to 
employ  non-union  men  at  a  lower  cost  per  imit  of  work  pro- 
duced than  that  at  which  he  could  have  employed  union  men. 
In  most  cases  I  was  told  that,  because  of  not  having  the  union 
as  a  reservoir  to  draw  upon  for  additional  men  when  needed. 
It  was  necessary  to  pay  wages  equal  to  the  union  rate  and 
to  find  some  means  of  keeping  the  men  on  the  pay-roll  all 
of  the  time. 

Of  course,  in  times  when  there  is  more  than  enough  work 
to  go  around,  the  union  rate  really  becomes  the  minimum 
rate  for  the  least  competent  and  the  more  competent  men, 
whether  union  or  non-union,  will  demand  and  he  offered  a 
higher  rate.  It  is  then  that  the  union  fails  to  perform  Us 
function  as  a  reservoir  for  additional  men.  When  work  is 
plentiful  as  compared  to  the  number  of  men  available,  as 
during  the  season  just  passed,  we  find  employers  bidding 
against  one  another  for  men  and  the  union  rate  ceases  to 
have  anything  but  a  nominal  significance,  the  point  from 
which  the  rate  TTtarts  its  upward  climb,  as  it  were. 

Then,  too,  the  production  of  work  per  man  begins  to  di- 
minish and  the  men  begin  to  lose  a  sustained  interest  in  their 
work.  When  anyone  can  get  a  job  at  any  time,  a  job  is  not 
such  a  valued  possession  as  at  other  times,  and  the  short- 
age is  thus  still  further  aggravated.  It  doesn't  matter  much 
then  which  basis  you  are  working  on,  if  you  need  men  the 
only  way  to  get  them  is  to  hire  them  away  from  some  com- 
petitor who  happens  to  be  working  on  the  same  basis  as  you 
are  and  to  meet  the  offers  of  the  man  who  tries  to  hire  them 
(140) 
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away  frons  you.    Of  course,  in  the  well  organized  trades,  union 
men  and  non-uniop  men  won't  mix. 

If.  then,  uon  union  labor  cannot  produce  work  more  cheaply 
than  union  labor,  why  is  there  such  a  strong  preference  for 
the  open-shop  on  the  part  of  many  men  all  over  the  country 
and  such  a  determined  opposition  to  union  labor  in  certain 
loctions?  This  feeling  is  so  strong  that  there  are  some  of 
the  very  large  building  organizations  who  do  business  en- 
tirely upon  the  open-shop  basis  and  who  make  that  one  of 
their  selling  points  when  soliciting  contracts. 

It  is  nothing  but  the  desire  to  be  in  control  of  a  situation. 
It  is  the  feeling  that  the  union  and  not  the  employer  will 
dictate  the  method  of  conducting  thi-  work,  and  that  the 
Interests  of  the  union  will  receive  preference  over  those  of 
the  client. 

Of  course,  on  an  open-shop  Job  there  is  no  union  to  be  con- 

-iil' Ti  1?  at   all,  but  when  men  are  scarcer  than  jobs,  it  does 

:   much,  anyway;  the  same  tendv-ncy  to  get  as  much 

•  and  to  ^Ive  as  little  in  return  will  manifest  itself 

m  either  case.     And   it   is  also  true   in   such  times  that   the 

union  officials,  from  the  sheer  necessity  of  preserving   their 

k     own    functions,    would    be    constrained    to    hold    the    men    in 

check  as  much  as  possible,  while  no  such   restraining  influ- 

■  tice  would  exist  among  non-union  men.     Union  otllcials  re- 

.ilize  that  their  salvation  lies  in   their  ability  to   induce  the 

•neiiiben-hip  to  keep  and  live  up  to  the  agreements  which  the 

'tflcials  make. 

In  ordinary  times,  however,  there  is  always  a  greater  or 
less  surplus  of  men  over  jobs  and  there  are  always  places 
where  this  surplus  is  comparatively  large,  while  In  other 
places  an  actual  shortage  of  men  exists.  It  Is  then.  If  ever, 
that  the  conflict  of  interests  between  the  union  on  the  one 
hand  and  the  employer  and  client  on  the  other  hand  takes 
place.  Of  course,  the  interest  of  the  union  Is  primarily  to 
keep  Its  entire  membership  employed  at  the  union  rate  at  all 
times  and,  naturally,  each  local  union  seeks  to  enforce  the 
employment  of  Its  local  membership  In  preference  to  out- 
siders. 

The  Interest  of  the  employer  or  client  is.  conversely,  only 
to  employ  as  many  men  as  are  necessary  for  the  efliciem 
conduct  of  the  work  and.  of  course,  to  choose  those  men  who 
are  believed  to  be  most  likely  to  deliver  the  greatest  volume 
of  work  per  dollar  of  wages. 

When  no  union  Is  In  control  of  the  situation,  the  only  fac- 
tor which  need  govern  the  employer  in  handling  the  employ- 
ment question  is  the  relative  supply  of  and  demand  for  the 
different  classes  of  men  needed.  It  a  surplus  of  men  of  any 
trade  exists  conditions  of  employment  may  be  made  more 
stringent  and  a  greater  production  demanded;  if  there  be  a 
shortage  of  such  men.  the  conditions  may  be  made  more 
lenii'nt  or.  what  is  usually  Impracticable  under  union  condi- 
tions, an  attempt  may  be  made  to  break  in  new  men  and 
teach  them  sutncient  of  the  rudiments  of  any  trade  to  enable 
them  to  fill  the  gap.  In  this  case  their  rate  of  pay  would 
bear  some  relation  to  their  acnuirement  of  proficiency. 

With  the  conditions  of  employment  entirely  in  the  hands 
of  the  employer,  as  long  as  a  sufficient  supply  of  men  is  avail- 
able, the  tendency  is  to  discharge  men  as  soon  as  the  need 
for  their  services  ceases  and  to  employ  them  again  only  as 
needed.  This  would  seem  entirely  practicable  if  experience 
had  not  already  demonstrated  that  the  men  thus  discharged 
are  very  likely  to  drift  off  into  other  forms  of  employment 
and  not  be  available  when  needed  again,  then  their  places 
must  be  filled  with  new  men  who  must  be  taught  all  over 
from  the  beginning.  This  has  developed  the  necessity,  pre- 
viously mentioned,  of  finding  some  means  of  keeping  all  mod- 
eraiHly  valuable  men  on  the  payroll  at  all  times.  In  many 
Industries  this  might  be  no  problem  at  all  to  the  employer, 
but  in  building  construction,  which  is  subject  to  so  many 
varying  conditions,   it   may  often   be   necessary  to   take   un- 

I  profitable  contracts  in  order  to  carry  men  who  may  be  needed 
In  the  future. 

Aside  from  the  fact  that  union  officials  are  sometimes  in- 
clined to  arrogance  and  that  union  rules  are  often  onerous 
to  the  employer,  that  jurisdictional  disputes  have  often  made 
the  employer  the  "goat"  during  inter-union  quarrels,  there 
are  many  building  organizations  which  have  concluded  that 
they  can  give  their  clients  better  service  by  operating  on  a 
union  basis.  This  is  just  as  true  of  concerns  operating  over 
wide  stretches  of  territory  as  It  is  to  those  operating  in  par- 
ticular localities. 

In  fact,  the  concern  operating  locally  need  ordinarily  only 
consider  whether  the  trades  in  the  place  where  it  operates 


are  well  organized  or  not  to  determine  its  labor  policy,  while 
the  organization  operating  over  a  large  territory  must  be 
prepared  to  convince  prospective  clients  everywhere  that  It 
has  chosen  the  wiser  policy. 

The  outstanding  reason  tho.si<  days  that  induces  employers 
to  relinquish  the  so-called  ••freedom  of  contract"  and  to  deal 
with  labor  unions  Instead  of  Individuals  is  that  the  greater 
nunibi-r  of  the  best  mechanics  in  all  of  the  building  trades  are 
union  men.  1  do  not  mean  to  say  that  there  are  not  just  as 
good  men  out  of  the  unions  as  in  them,  but  there  are  not 
as  many  good  men  outside. 

Another  reason  is  that,  in  normal  limes,  the  unions  do 
perform  their  function  of  ai^ting  as  a  reservoir.  Whrti  a 
man  Is  laid  off  at  one  job.  he  Is  not  more  or  less  permanently 
detached  from  the  trade  bui  is  available  through  the  union 
office  for  any  other  employer  wlio  needs  him  and  few  em- 
ployers would  feel  called  upon  to  carry  him  on  the  payroll 
just  to  bo  able  to  get  him  again  when  needed. 

Then.  too.  most  trades  which  are  organized  at  all  are  so 
orgiinlzed  that  practically  the  same  rules  govern  any  particu- 
lar trade  In  all  parts  of  the  country,  and  a  concern,  operat- 
ing on  a  union  basis,  can  go  into  almost  any  section  and 
pick  up  the  men  which  it  needs  there  and  employ  them  under 
practically  the  same  conditions  as  in  its  own  town.  I  am 
aware  that  in  certain  districts  there  are  agreements  be- 
tween building  trades  employers'  associations  and  the  unions 
that  are  intended  to  hamper  out-of-town  concerns  who  at- 
tempt to  come  in.  but  these  are  comparatively  few  and  are 
mostly  confined  to  very  large  cities. 

Of  course,  when  you  employ  union  men  you  must  pay  the 
poorest  man  on  the  job  the  full  rate,  and  the  chances  are 
that  If  you  pay  the  better  men  a  premium,  you  will  have  to 
raise  all  of  them  to  the  premium  rate.  However,  the  very 
fact  that  the  union  has  established  a  scale  of  rates,  usually 
by  agreement  with  the  employers'  association,  gives  that 
scale  a  definite  standing  as  the  basis  and  practically  assures 
any  employer  that,  unless  employers  start  bidding  against 
one  another  for  men.  each  will  purchase  labor  power  on  the 
same  basis  as  all  others  and  removes  just  one  more  factor 
of  nncerfain»y  from  the  business. 


United    States    Has    105.708.771     Population.-- Final    figures 
for  til','  Hill  census,  announced  Hee,  17  by  the  Census  Bureau, 
show  that  on  Jan.  1.  1!)20.  the  United  States  had  a  popula- 
tion   of  1 0.1.708.771.     The  figures  by  stales  are  as  follows: 
Alali.imn 
Arizona 
Arkansas 


2.34S.174 

333.903 

1.7.T2.20I 

Califrirnia    3,425. S6] 

Colorado     939.629 

ConniTticut   l.SSO.fiSl 

Delawarp   223.003 

Dl.«trk-t    of    Columbia...  437.r.Tl 

Floriila    9GR.I7n 

GeorKla   2,.<!95.R:!2 

Trtaho     JSl.Sfifi 

lUinoi.s     fi.4SS.2Sn 

Infllan.i   2.93n.3!in 

Iowa    2.101. n'Jl 

Kansas    1.7(;9.2.'>7 

Kontuiky     2.410. r,30 

I.,oulsiana    1.79S.5n9 

Maine     7ns. 014 

.Mar.vlariO   1.449.G(;i 

^ras.sachuselts    3.8S2.3."i6 

Mlrhli;an    3. CBS. 412 

Minnesota    2.3S7,12r. 

Mississippi    1.7nn.(ilS 

.^^iss..ll^l   3.ioi.or,.>; 

Montana    r)1S.S89 


N'el.raska     l,2nfi.372 

Nevada    77.407 

New   Hampshire 143.083 

.\'e\v  .I.rspv    3.155,900 

Niw  Mexico 3150,350 

.New    York     10.3S1.S29 

.North  Carolina   2.559.123 

North    Dakota    R45.680 

Ohio    B.759.394 

Oklahoma    2.02S.2S3 

Orecon    783.389 

Pennsylvania     8.720.017 

Rhoile  Islanrt    004.397 

Soiilh  Carolina    LOSS. 724 

.South   Dakota   036.517 

Tennessee   2.337.RS5 

Texa.s    4.003.228 

riah     449.396 

Vermont     352.428 

VIrirlnIa    2.309.187 

Washlnirton    1.356.621 

•vVest    VirKlnia    1.403.701 

Wisconsin    2.632.067 

WyomInK     194.402 


Decarburlzatlon  of  Steel  by  Heating  In  Vacuo.  Tests  at 
the  U.  S.  rtiireaii  of  Standards  are  summarized  as  follows 
in  a  Technical  News  Bulletin  of  the  Bureau:  Specimens  have 
been  healed  in  vacuo  for  periods  as  long  as  24  hours  at  ap- 
proximately 760'  C.  The  carbon  content  of  the  material  was 
reduced  from  0..52  per  cent  to  0.36  per  cent.  Previous  work 
described  in  Scientific  Paper  ."JSG  has  shown  that  a  very  ap- 
preciable surface  decarburlzatlon  occurred  in  specimens  of 
low  carbon  steel  after  30  minutes  at  760°  C.  This  material 
was  iron  carbon  alloy  prepared  at  the  Bureau  to  which  no 
additions  other  than  carbon  had  been  made.  The  explana- 
tion suggested  for  the  loss  of  the  carbon  in  vacuo  at  high 
temperatures  assumes  the  presence  of  oxygen  in  some  form. 
Commercially  prepared  steel  (metal  which  has  been  deoxi- 
dized) behaves  very  differently  from  the  small  melts  made 
in  the  Bureau's  experimental  foundry  without  deoxidation 
treatment,  thus  substantiating  the  validity  of  the  assumption 
made,  that  30  minutes'  heating  in  vacuo  at  760°  C  produces 
Tio  appreciable  change  in  "commercial"  steel — several  hours 
are  required  to  reduce  the  carbon  content  to  any  extent.  The 
investigation   will   be  continued. 
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Deteriorating  Effects  of  Acids 
Upon  Concrete 

With  a  view  to  clearing  up  many  contradictory  statements 
and  notions  with  regard  to  the  effect  of  acids  upon  concrete, 
a  series  of  tests  was  made  by  the  German  Concrete  Associa- 
tion (Deutscher  Beton  Verin),  and  the  results  compared  with 
available  data  on  this  subject.  The  report,  according  to  an 
article  by  C.  A.  Heise,  Berlin,  in  the  November  Concrete,  cor- 
rects many  erroneous  views  formerly  held. 

According  to  the  report  by  the  Research  Committee  it 
may  now  be  definitely  stated  that  practically  all  acids  have 
a  disintegrating  effect  upon  concrete  and  that  the  period 
of  the  process  of  disintegration  is  in  direct  proportion  to  the 
heat  temperature  of  the  respective  chemicals. 

As  regards  salt  and  saliferous  water  no  hard  and  fast  rules 
can  be  laid  down,  while  the  effect  of  acid  solutions  and  acid- 
iferous  water  does  not  merely  depend  upon  the  concentration 
of  acid,  but  also  varies  with  the  different  kinds.  Some  of 
the  worst  enemies  of  concrete  were  found  to  be  nitric  acid, 
hydrochloric  acid  and  acetic  acid,  due  to  their  tendency  to 
combine  with  oxide  of  calcium,  thus  producing  soluble  calcium 
salts.  On  the  other  hand.  It  was  shown  that  sulphuric  acid, 
sulphurous  acid,  hydrofluoric  acid  and  other  acids  were  com- 
paratively less  dangerous.  Extensive  experiments  have 
proved  that  the  process  of  disintegration  caused  by  the  lat- 
ter is  less  intensive  and  more  retarded  on  account  of  the  in- 
soluble calcium  salts  resulting  from  the  chemical  action  of 
the  acids  which  produce  a  sort  of  protective  coating.  It  is 
also  interesting  to  learn  that  while  dry  sulphuric  acid  vapors 
of  a  low  temperature  failed  to  produce  any  deteriorating  ef- 
ects,  disintegration  of  concrete  when  subjected  to  wet  vapors 
of  a  high  temperature  was  complete  within  a  short  time. 

Even  milk  was  shown  to  possess  destructive  properties, 
penetrating  into  the  finest  pores  it  tends  to  produce  acidify- 
ing effects,  while  as  regards  the  action  of  muriatic  acid  va- 
pors there  are  many  contradictory  statements. 

Reports  from  tanneries  using  chromium  are  emphasizing 
the  «ervlceableness  of  concrete  in  every  respect,  but  sugar 
and  benzine  are  its  sworn  enemies.  Contrary  to  the  notions 
of  many  engineers  and  others  it  has  been  ascertained  that 
carbon  alkalis,  such  as  carbonate  of  potassium,  carbonate  of 
sodium,  carbonate  of  ammonium,  do  not  attack  concrete  and 
chloride  of  calcium,  potassium  nitrate  and  sodium  nitrate  are 
likewise  considered  to  produce  no  deteriorating  effects. 

On  the  other  hand,  there  is  perfect  agreement  among  ex- 
perls  with  regard  to  the  disintegrating  action  of  chloride 
of  magnesium  and  sulphates  soluble  in  water,  as,  for  in- 
stance, sulphate  of  potassium,  sulphate  of  sodium  and  ferrous 
sulphate.  Chloride  of  potassium  and  ammonium  chloride  are 
often  considered  harmless,  but  the  report  states  that  in  face 
of  the  experience  of  the  alkali  industry  the  correctness  of 
this  view  Is  open  to  doubt.  All  potassium  salts  are  destruc- 
tors of  concrete,  while  sodium  chloride  does  not  possess  de- 
structive properties.  This  fact  has  already  formed  the  sub- 
ject of  many  controversies,  it  being  pointed  out  that  sea  water 
has  In  many  cases  had  a  rather  destructive  effect,  hut  the  re- 
search committee  holds  that  such  effects  were  principally 
due  to  the  presence  of  chloride  of  magnesium  and  sulphate 


practically  useless  and  covers  of  lead,  ebonite,  or  acid-proof 
ceramic  slabs  with  their  joints  filled  up  by  acid-proof  cement, 
became  necessary.  Attention  was  also  drawn  to  the  elec- 
trolytic effects  often  caused  by  the  connection  between  con- 
crete and  metallic  coverings,  an  insulating  coating  between 
the  two  materials,  preferably  tar.  being  suggested  as  a  rem- 
edy. 


of  magnesium 

A  series  of  further  experiments  proved  that  even  water 
of  ,1  reltalvely  high  degree  of  purity  containing  but  a  mini- 
mum percentage  of  mineral  matter  may  destroy  concrete,  in- 
asmuch as  it  dissolves  and  washes  away  the  hydrate  of  lime 
which  Is  separated  in  the  hardening  of  concrete.  The  process 
of  destruction  will  even  be  precipitated  it  the  water  contains 
carbonic  acid,  for  the  latter  will  soon  cause  the  formation  of 
bl-carbonate  of  lime. 

On  the  whole,  the  experiments  proved  that  ordinary  port- 
land  cement  Is  not  suitable  for  concrete  subject  to  the  action 
of  acids  or  salts  and  It  Is  suggested  that  In  such  cases  ferrous 
Portland  cement  or  any  other  containing  a  minimum  of  lime 
should  be  used.  As  regards  the  use  of  protective  coatings. 
asphalt  varnish  proved  very  serviceable  In  protecting  con- 
crete against  the  disintegrating  effects  of  water  containing 
a  high  percentage  of  carbonic  acid,  while  the  effect  of  other 
acids  of  low  concentration  were  successfully  countered  by 
a  coating  which  proved  Immune  against  the  action  of  the 
respective  acid.  Whenever  acids  of  a  highly  concentrated 
form  were  used,  including  benzine,  protective  coatings  were 
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Strauss  Bridge  Patent  Case  Settled 
By  Chicago 

The  suit  of  the  Strauss  Bascule  Bridge  Co.  against  the  city 
of  Chicago  for  infringement  of  the  Strauss  patent  No.  995813, 
issued  June  20,  1911,  by  the  U.  S.  Patent  Ofllce,  was  finally 
settled  Nov.  19,  when  the  city  paid  the  company  the  sum  of 
1348,500. 

The  Strauss  patent  in  question  relates  to  a  method  of  sup- 
porting the  bascule  leaves  which  eliminates  the  interference 
of  the  inside  trunnion  supports  with  the  movements  of  the  tail- 
end  of  the  leaf  or  the  counterweight  and  thus  does  away  with 
the  costly  means  otherwise  necessary  to  meet  this  difficulty. 
The  testimony  showed  that  this  is  a  vital  fundamental  of  de- 
sign and  not  an  incident  or  minor  detail;  that  it  embraced  a 
new  type  of  bascule  truss  which  permits  a  cross  girder  to 
be  passed  through  it  without  limiting  its  full  opening  and  on 
which  the  trunnions  are  mounted,  allowing  necessary  room 
for  the  large  volume  required  for  a  low  cost  counterweight, 
such,  for  example,  as  concrete.  The  large  volume  low  cost 
counterweight  was  one  of  the  chief  underlying  aims  and  ob- 
jects of  "the  Strauss  construction  and  was  first  applied  in 
service  in  the  Strauss  through-trunnion  supporting  girder 
bascule  bridge  of  the  W.  &  L.  E.  R.  R.  built  at  Cleveland  in 
1904.  The  truss  construction  with  the  through-trunnion  sup- 
porting girder  and  large  bulk  counterweight  was  employed 
by  the  city  of  Chicago  for  the  first  time  in  the  Washington 
St.  Bridge,  completed  about  1913  (the  bridge  named  in  the 
infringement  suit). 

The  suit  was  filed  March  11.  1913,  and  all  proceedings  have 
been  in  the  Federal  Courts.  The  testimony  was  taken  before 
a  Master  in  Chancery,  who  rendered  a  decision  holding  that 
none  of  46  permits  claimed  by  the  defendants  as  anticipations 
of  the  Strauss  bridge,  nor  the  Tiber  River  Bridge,  anticipated 
the  Strauss  invention,  that  the  Strauss  patent  was  valid  and 
that  the  city  had  infringed  it. 

The  city's  attorney  then  filed  objections  to  the  Master's  re- 
port, and  the  matter  was  then  taken  up  before  Judge  Carpen- 
ter, who  affirmed  the  Master's  report,  holding  the  Strauss  pat- 
ent valid  and  infringed  by  the  city.  The  city  then  appealed 
the  case  to  the  U.  S.  Circuit  Court  of  Appeals,  which  unani- 
mously affirmed  Judge  Carpenter's  decision.  The  city  was 
now  at  the  end  of  its  efforts  to  have  the  patent  declared  in- 
valid, and  the  only  thing  left  was  the  accounting  before  the 
Master  to  ascertain  the  amount  due  the  Strauss  Bascule 
Bridge  Company. 

In  the  negotiations  for  settlement  a  tentative  figure  of  $527,- 
095  was  arrived  at.  This  is  7Vi  per  cent  of  the  cost  of  the 
superstructure  of  13  bridges,  10  of  which  were  completed  or 
under  construction,  and  3  more  designed. 

The  finance  committee  of  the  City  Council  then  took  up  the 
matter  and  appointed  a  sub-committee  to  investigate  the  en- 
tire situation.  This  sub-commiltee  in  turn  selected  its  own 
attorneys  and  engineers  to  advise  it.  appointing  Robert  H. 
Parkinson  of  the  firm  of  Parkinson  fr  Lano,  patent  lawyers, 
to  make  an  independent  invest  igation  and  report,  and  ap- 
pointing J.  H.  Prior,  an  engineer  and  member  of  the  West- 
ern Society  to  co-operate  with  Mr.  Parkinson  and  a  commit- 
tee of  the  Western  Society  of  Engineers  in  the  investigation. 
Nothing,  however,  was  developed  to  warrant  reopening  the 
case. 

The  finance  committee  then  resumed  settlement  negotia- 
tions. The  Strauss  Company  finally  accepted  a  settlement 
of  $348. .SOO  on  the  basis  of  10  bridges  instead  of  the  original 
13;  that  is.  the  10  bridges  then  built.  The  other  three  bridges 
which  had  progressed  no  further  than  the  design,  were  ex- 
cluded from  the  settlement,  and  included  in  the  injunctive 
order  to  be  granted  by  the  court.  This  settlement  figure, 
w^hich  represents  6.98  per  cent  of  the  cost  of  the  superstruc- 
ture (for  royalty  alone  exclusive  of  engineering  services  of 
the  company,  i.  e.,  the  preparation  of  designs,  plans  and 
specifications),  was  presented  to  the  Master  and  incorpo- 
rated in  the  Master's  report.  This  settlement  agreement 
was  reached  in  July,  1920. 
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Should  the   Builder  Be  Licensed?* 

iJy  O.  W.  ItOSKNTlIAL. 
Proi'ldent  O.   W.  Rosenthal-Cornell  Co.,   Chicago. 

That  the  protection  of  the  public  against  unscrupulous,  dis- 
honest, inefficient,  and  careless  person.^  must  necessarily  be 
a  primary  consideration,  is  unquestioned. 

The  efforts  of  the  state  to  give  to  the  public  this  protec- 
tion have  brought  about  a  supervision  of  private  industr.v 
that  to  many  seems  extreme.  It,  however,  is  generally  ad- 
mitted that  in  most  instances  some  supervision  or  control  Is 
necessary. 

The  necessity  for  state  control  in  the  practice  of  medicine, 
pharmacy,  dentistry,  law,  architecture  and  engineering  of 
bunks  and  the  sale  of  securtles.  and  of  the  many  other 
branches  over  which  the  state  has  extended  its  supervision 
is  unquestioned  by  any  who  have  given  the  matter  thought. 

There  have  been  no  acts  passed  by  our  legislature  that 
would  have  been  productive  of  greater  good  than  those  for 
the  control  of  architecture  and   engineering,  bad   they   gone 

rone  step  farther  and  enacted  some  legislation  for  the  control 
of  the  builder.  As  the  matter  now  stands,  the  protection  is 
incomplete  and  largely  fails  of  its  purpose. 

The  registration  of  architects  and  engineers  leaves  no 
question  that  the  legislature  is  alive  to  the  hazardous  nature 
of  a  building  operation  and  recognizes  Its  public  character. 

The  mechanics'  lien  law,  the  workmen's  compensation  act. 
and  the  many  precautionary  measures  for  the  protection  of 
the  workineman  and  the  public  which  are  left  for  enforce- 
ment to  the  state  factory  inspector  are  further  evidence  that 
our  law  makers  realize  the  perilous  and  unusual  character  of 
a  building  operation. 

The  various  building  codes  and  sanitary  measures  give  fur- 
ther assurance  that  every  effort  is  being  made  to  safeguard 
the  public  health  and  welfare,  but  the  one  great  fundamental 
protection  to  which  the  public,  the  workingman,  the  future 
occupant  of  the  building,  the  Investor,  and  the  seller  of  ma- 
terials Is  entitled.  Is  control  of  those  who  practice  the  art 
of  building  by  a  license  board  created  by  the  state.  A  license 
board  with  power  so  broad  that  it  could  demand  of  anyone 
desiring  to  engage  in  the  practice  of  building  that  he  give 
satisfactory  evidence  of  bis  ability  to  practice  the  art  in  the 
best  and  most  efficient  manner.  A  board  with  the  power  of 
revocation  of  licenses. 

The  registration  of  architects  and  engineers  assures  the 
public  that  the  codes  will  be  adhered  to  so  far  as  the  design 
is  concerned,  and  that  the  architecture  and  engineering  will 
be  sane  and  safe,  but  the  execution  of  the  design  is  In  the 
^  hands  of  an  unregistered  builder  who  has  never  been  re- 
quired to  give  evidence  of  his  ability  to  carry  on  successfully 
so  dangerous  and  important  and  so  public  an  undertaking. 

The  enforcement  of  the  various  codes  covering  a  building 
operation  must  of  necessity  be  perfunctory  and  left  largely 
to  the  honor  of  the  builder  when  building  Is  at  its  height. 
Where  an  infraction  of  the  code  is  discovered,  the  wreck  Is 
stopped  temporarily  or  the  correction  is  ordered.  The  penal- 
ties are  absolutely  insufficient.  The  architect  and  engineer 
do  not  necessarily  supervise  the  execution  of  the  design.  The 
responsibility  resting  upon  the  builder  is  one  that  should 
be  placed  only  upon  the  shoulders  of  one  who  has  given  evi- 
dence of  the  necessary  ability,  and  who  is  under  state  con- 
trol. 

There  is  expressed  everywhere  throughout  our  statutes  the 
feeling  that  control  of  building  is  regarded  as  of  extreme  Im- 
portance. Yet  the  efforts  to  control  as  evidenced  by  the  va- 
rious building  and  sanitary  codes,  the  mechanics'  lien  law. 
the  workmen's  compensation  act.  the  architects'  and  engi- 
neers' registration  acts,  and  the  various  safety  measures  fail 
of  complete  potency  so  long  as  the  builder  (the  one  who  car- 
ries on  the  actual  construction  of  the  building)  Is  not  directly 
answerable  to  the  state. 

The  economic  waste  and  the  loss  of  life  due  to  Incompe- 
tence, inefficiency,  and  lack  of  moral  responsibility  would  be 
surprising  could  the  facts  be  known.  The  factors  of  safety 
employed  by  architects  and  engineers,  based  of  course  largely 
upon  experience,  is  based  not  entirely  upon  the  uncertainty 
of  materials  and  the  natural  carelessness  of  the  craftsman, 
but  also  upon  the  inefficiency  and  the  lack  of  even  reasonable. 
to  say  nothing  of  thorough  supervision  or  knowledge  on  the 
part  of  the  builder.    WTiat  seems  to  be  an  excessive  cost  of 


liability  insurance  and  contractors'  bonds  also  Is  due  largely 
to  these  conditions. 

Public  welfare  demands  that  fraud  and  collusion  practiced 
in  connection  with  building  operations  be  stopped,  and  this 
can  be  done  only  by  state  control. 

The  question  of  the  efficacy  of  the  mechanics'  lien  law  as 
it  Is  now  drawn,  and  which  Is  Intended  us  protection  against 
the  unscrupulous  or  careless  builder,  will  not  be  Important 
when  the  Interest  of  the  selltr  of  materials,  the  Investor,  and 
the  public  are  protected  by  the  slate  control  of  the  builder. 

There  are  many  engaged  in  the  practice  of  building  who 
are  wholly  une(iulpi)ed  by  experience,  temperament,  or  a 
sense  of  moral  responsibility  to  engage  In  so  dangerous  and 
difficult  a  profession.  To  periiilt  others  to  engage  In  the  prac- 
tice without  making  an  effort  to  ascertain  their  fltness  would 
indeed  be  a  mistake. 

We  are  at  the  present  time  facing  a  most  unusual  situation 
as  regards  a  lack  of  building  In  the  face  of  a  most  unprece- 
dented need  of  buildings  of  every  description.  It  can  reason- 
ably be  expected  that  this  condition  will  soon  be  corrected, 
and  with  the  revival  of  building  operations  the  public  should 
be  protected  from  the  dishonest.  Incompetent,  inefficient  and 
irresponsible  builder. 

It  Is  almost  unbelievable  that  any  one  without  previous  ex- 
perience can  engage  In  so  dangerous  a  profession  and  he  an- 
swerable to  no  one.  Under  our  present  laws  one  can  be  a 
doctor,  a  lawyer,  a  butcher,  or  a  baker  today,  and  a  builder 
tomorrow,  for  no  reason  other  than  he  so  wills  It,  with  no 
previous  experience,  without  control,  and  without  regard  to 
the  interests  of  the  public.  This  Is  not  a  healthy  condition, 
and  should  not  be  permitted. 

The  honest  builders  of  this  state  should  be  in  favor  of  any 
legislation  that  will  eliminate  the  unscrupulous  builder  who 
evades  the  building  codes,  and  in  many  other  ways  conspires 
to  defraud  the  public  with  no  regard  for  the  dangers  of  such 
a  practice. 

Consequent  to  the  establishment  of  such  a  board  will  be 
a  great  moral  awakening  in  the  building  profession.  A  bet- 
ter understanding  of  the  duties  and  obligations  of  those  en- 
gaged in  the  practice  will  result.  The  tendency  of  many  build- 
ers to  put  up  the  building  at  a  profit,  regardless,  will  be 
greatly  lessened.  It  will  cause  to  be  established  a  code  of 
ethics  and  will  compel  obedience.  It  will  bring  about  a  rec- 
ognition of  the  real  standards  of  the  profession,  and  the  pub- 
lic, the  workingman,  the  architect,  the  engineer,  and  the  seller 
of  materials  will  be  reassured  when  it  is  known  that  the 
art  of  building  Is  In  the  hands  of  competent  builders  who  are 
under  the  control  of  a  state  board  which  has  the  power  to 
enforce  its  rulings. 

The  establishment  of  this  board  Is  a  public  necessity. 


•Prom   tht    .\merican  Contractor. 


Teredo  Damage  in  San  Francisco  Bay  $25,- 
000,000  Within  Two  Years 

A  serious  emergency  has  been  caused  in  San  Francisco 
Bay  by  the  enormous  increase  in  damage  from  marine  borers 
to  water-front  structures  wnhin  the  past  two  years.  This 
recent  damage  Is  most  serious  in  the  upper  Bay.  from  Mare 
Island  Navy  Yard  up  Carquinez  Straits  and  the  lower  Sacra- 
mento River.  A  survey  of  the  damage  and  an  investigation  look- 
ing to  the  best  means  of  combating  the  marine  borers  have 
been  undertaken  by  the  Forest  Products  Laboratory  of  the 
U.  S.  Forest  Service.  In  co-operation  with  the  San  Francisco 
Bay  Marine  Piling  Committee  of  the  American  Wood  Pre- 
servers' Association,  under  the  chairmanship  of  Mr.  F.  D. 
Mattos,  Superintendent  of  Creosoting  Plants  for  the  Southern 
Pacific  Co.  This  committee  is  composed  of  the  engineering 
representatives  of  the  State  Board  of  Harbor  Commission- 
ers, the  principal  railroads,  oil  companies  and  shipping  inter- 
ests having  waterfront  structures  in  the  Bay,  and  who  are 
financing  the  Investigation,  together  with  representatives  of 
the  Army,  Navy,  U.  S.  Engineering  Corps,  Immigration  Com- 
mission and  Lighthouse  Board,  and  the  University  of  Cali- 
fornia, the  latter  through  Professor  C.  A.  Kofold,  marine 
biologist,  who  Is  studying  the  biological  aspects  of  the  prob- 
lem. The  Forest  Products  Laboratory  is  represented  by  Mr. 
Geo.  M.  Hunt,  Chief  of  the  Section  of  Wood  Preservation, 
and  Mr.  T.  G.  Townsend.  Engineer  in  Forest  Products,  who 
are  conducting  the  survey.  The  executive  officer  of  the  com- 
mittee, to  whom  communications  may  be  addressed.  Is  Mr. 
C.  L.  Hill.  Chief  of  the  Office  of  Forest  Products,  U.  S.  For- 
est   Service,    Ferry    Bldg .    San    Francisco,    Calif.      Its    fiscal 
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agent  is  Mr.  E.  M.  Blake,  who  is  also  secretary  of  the  com- 
mittee. 

Marine  borer  attack  upon  waterfront  structures  has  existed 
for  a  long  time  in  San  Francisco  Bay,  due  chiefly  to  liuuioria. 
and  to  one  of  the  teredo  laniily  called  xylotrya.  From  Mare 
Island  up  the  Sacramento  River,  however,  there  has.  until 
within  the  past  three  years,  been  little  trouble  from  marine 
borers  on  account  of  the  large  volume  of  fresh  water  dis- 
charged into  the  bay  by  the  river.  A  decrease  of  fresh  water 
flow,  caused  by  several  past  dry  years,  and  the  increasing 
diversion  of  irrigation  water  from  the  riv.r.  has  apparently 
coincided  with  a  new  invasion  of  the  teredo  navalis.  which  is 
the  species  of  shipworm  that  has  caused  such  heavy  damage 
to  miirine  structures  all  over  the  world  for  centuries,  but 
which  has  cot  previously  been  known  in  San  Francisco  Bay. 
This  teredo  has  pone  in  great  numbers  to  the  upper  parts  of 
the  bay.  There,  by  reason  of  the  past  immunity,  there  were 
large  quantities  of  untreated  wooden  piling,  and  ^he  attacks 
of  the  teredo  have  been  so  rapid  and  severe  that  structures 
valued  at  many  millions  of  dollars  are  already  practically 
destroyed.  Docks  have  been  failing,  and  frequently  drop- 
ping off  into  the  bay,  with  accompanying  menace  to  other 
structures,  during  the  entire  year  past.  The  damage,  which 
has  been  estimated  by  the  committee  at  $25,000,000  up  to  the 
present  time,  bids  fair  to  greatly  exceed  that  sum  in  the  near 
future. 

This  study  will  be  the  first  unit  of  a  nation-wide  investiga- 
tion under  the  auspices  of  the  United  States  Forest  Service 
and  cooperating  associations  of  wood  preservers,  lumber- 
men, railroads  and  many  other  industries  having  interests 
at  stake,  which  will  cover  the  entire  coastal  waters  of  the 
continental  United  States.  Its  ultimate  object  will  be  to  find 
the  best  possible  means  of  combatting  these  attacks  and  to  in- 
crease the  effectiveness  of  the  means  now  employed. 

As  complete  a  report  as  possible  is  to  be  prepared  by  the 
San  Francisco  Bay  Marine  Piling  Committee  on  the  findings 
to  date  for  presentation  before  the  17th  Annual  Meeting  of 
the  American  Wood-Preservers'  .Vssociation,,  which  will  he 
held  in  the  St.  Francis  Hotel  at  San  Francisco.  Calif.,  on  Jan. 
25.  26  and  27,  1921.  This  report  will  contain  several  maps  and 
diagrams,  a  number  of  plates  made  from  a  selection  out  of 
a  large  number  of  photographs  and  photomicrographs  taken 
during  the  investic-i'inn  .ind  « ill  iip  published  in  form  for 
distribution. 

Concrete  Piles  on  2-Ut.  (Centers  in  Build- 
ing Foundation 

Concrete  piles  spaced  2i.i  ft.  centers  were  used  in  construct- 
ing an  addition  to  the  Hotel  Bond  at  Hartford,  Conn.  The 
original   6'story   structure  rests   on   spread    footings,   but   the 


piles.  The  soil  consisted  of  almost  incompressible  clay  and 
it  was  recognized,  presented  the  worst  possible  conditions  fo! 
close  driving.  The  contract  for  the  piling  work  was  let  by 
the  tJeorge  A.  Fuller  Co.,  the  general  contractors,  to  the  Mac- 
.Vrthur  Concrete  Pile  &  Foundation  Co.,  New  York  City,  who 
drove  their  concrete  pedestal  piles  by  their  standard  meth- 
ods. Owing  to  the  incompressible  nature  of  the  soil  the  sur- 
face ot  the  ground  raised  some  2  ft.  during  driving  opera- 
tions, but  the  tops  of  the  piles  remained  at  their  original  level, 
indicating  that  they  were  unaffected  by  the  adjacent, soil  dis- 
turbance. For  demonstration  of  this  fact  a  numbei*  of  clus- 
teis  of  piles  were  uncovered.  Each  pile  was  found  to  be  per- 
fect and  uniform  in  section. 


Large  Manufacturing  Center  to  Be  Developed  at  Jackson- 
ville, Tenn.-  -The  Nashville  Industrial  Corporation,  composed 
of  business  men  of  Nashville,  Tenn..  have  purchased  from  the 
U.  S.  Covernment  the  Old  Hickory  Powder  Plant  at  Jackson- 
ville, Tenn..  located  12  miles  east  of  Nashville,  on  the  navi- 
.gable  Cumberland  River.  The  purpose  ot  the  Nashville  peo- 
ple is  to  industrially  develop  this  immense  war  undertaking 
into  a  large  manufacturing  center,  having  available  immense 
housing  and  manufacturing  buildings  and  facilities.  The  vil- 
lage had  a  population  of  35,000  when  the  plant  was  closed  in 
191 S,  and  is  now  completely  equipped  with  all  necessary  pub- 
lic utilities,  schools,  banks,  club  houses,  etc.,  and  offers  many 
attractive  inducements  to  new  industries  or  those  desiring  a 
change  in  their  location.  This  government  manufacturing 
undertaking  cost  over  $87,000,000.  It  occupies  5,100  acres  of 
land,  has  "a  water  filtration  system  capable  of  supplying  a 
city  the  size  of  Boston,  one  of  the  largest  steam  power  plants 
in  the  world,  a  double  track  railroad  connecting  with  trunk 
lines.  35  miles  of  industrial  track  connecting  manufacturing 
buildings,  an  immense  refrigeration  system,  complete  water 
works,  sewerage  system,  fire  departments,  concrete  and  ma- 
cadam roads.  A  great  quantity  of  surplus  material  in  the 
manufacturing  area  will  be  dismantled  and  sold. 


\ 


Personals 

John  Klorer,  assistant  state  engrineer  of  Liouisiana,  has  resigned 
to  heconu'  city  engineer  of  New  Orlean.s.  La. 

B.  B.  Steiber,  467  Wood  Ave'.  Bridgeport,  Conn.,  and  R.  G. 
Milliken  of  Stratford,  Conn.,  have  organized  the  Hagrlo  Construction 
Cci.  of  Bridgeport,  and  will  engage  in  contracting. 

Samuel  W.  Dudley,  chief  engineer  of  the  Westinghouse  Air  Brake 
Co.,  has  be<ri  chosen  Professor  of  Mechanical  Engfheering,  on  the 
.Str.athcona  Foundation  by  the  Yale  Corporation,  it  was  .announced 
Dec.  14.  Professor  C.  J.  Tilden  of  the  Department  of  Rngineering 
Mechanics,  the  announcement  also  says,  has  accepted  the  di- 
riotorship  of  a  national  movfcmcnt  which  has  tor  its  immediate 
object  a  broad  educational  program  along  highway  engineering  and 
hi?hw.iy  transportation  lines,  the  details  of  which  are  yet  to  be 
announced. 


Obituaries 

Michael  Stanton,  a  contractor  of  Leavenworth.  Ivan.,  died  Dec. 
l:;.  aged  SI. 

Col.  Amos  Rood,  founder  of  the  Chicago  Sand  &  Gravel  Co., 
Chicago,  tliid  Uc'c.  14  at  Grand  Rapids.  Jlich.    He  was  82  years  old. 

Manus  J.  Fish,  formerly  superintendent  of  public  buildings  of 
Boston.  Mass..  died  Dec.  14  at  his  home  In  Dorchester.  Mass.  He 
w.is  61  y-'ars  old. 

H.  B.  Kelsey,  district  n-anager  at  Pittsburgh  for  the  Foundation 
Company,  died  in  a  New  York  hospital  after  an  illness  of  three 
weeks.  He  was  3G  years  old  and  had  been  with  that  company  for 
more  ihan  15  years.  He  was  in  charge  of  the  Pittsburgh  district 
for  ihe  last  two  years. 


Pile  Cluster  Uncovered  for  Inspection. 
addition  Is  to  be  12  stories  in  height  and  the  arcbiects  and 
engineers  considered  that  for  this  addition  concrete  piles 
would  be  more  economical.  To  save  expense  In  excavation 
and  the  concrete  caps  on  piles  it  was  desirable  to  drive  the 
piles  on  aa  close  centers  as  possible  and  it  was  decided  to 
use  2-ft.  6-ln.  centers,  which  meant  that  16-in.  piles  would 
only  be  separated  by  14  in.  measured  from  edge  to  edge  ot 

(144) 


Industrial  Notes 

The  Mundle  Mfg.  Co.,  Peru,  111.,  announces  that  it  has  adopted 
the  (_'Iimax  model  "T,"  ^^A  in.  by  7  in,  motor  as  standard  power 
i<Hiipment  for  its  No.  8  10  m.  by.  10  in.  "Zin-Ho"  compressor.  This 
model  "T."  5'^  in.  by  7  in.  engine  Is  the  very  latest  design  of  heavy 
duty  engine  developed  by  Climax  Engineering  Co.  of  Clinton,  la. 

The  Republic  Iron  Works,  Tecumseh,  Mich.,  has  been  brought 
•nto  the  control  of  \V.  F.  MacGlashan.  president  of  the  Beaver 
Hoard  Comfjanies,  and  J.  B.  Carson,  president  of  the  Acme  Steel 
antl  Matleatyle  Iron  Works,  and  other  metal  working  institutions. 
.\n  improved  line  of  concrete  mixers  will  be  brought  out  In  1921. 
The  plant  will  concentrate  on  the  production  of  two  sizes,  one  of  10 
eu.  ft.  capacity  and  one  of  6  cu.  ft. 

Chas.  T.  Topping,  formerly  of  the  Chas.  T.  Topping  Machinery 
'"o..  Pltlsbi;rKh,  dealers  in  contractors'  equipment,  who  has  been 
associated  with  the  I^akcwood  Engineering  Co.,  Cleveland  and  New 
York,  the  past  two  years,  '■eslgned  reoently  to  re-cngago  in  the 
construction  machinery  business  for  himself.  He  has  ostabli.shed 
his  organization  in  the  House  BIdg.,  Pittsburgh,  and  will  act  as 
district  sales  representative  for  the  Austin  Machinery  Corporation, 
('hle.iso.  manufacturers  of  concrete  mixing,  excavating,  road  build- 
ing and  material  handling  machinery  and  equipment. 
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Reduce  Expenses  in  Handling  Materials 

A  LINK-BELT  Portable  Loader  will  enable  two  men  to  do  the 
work  of  from  five  to  ten  in  loading  loose  materials  of  all 
kinds,  such  as  sand,  stone,  gravel,  coke,  coal,  clinkers,  etc.,  from  ground 
storage  into  trucks  and  wagons. 

Such  materials  can  be  loaded  at  the  rate  of  a  ton  per  minute.    A 
Link-Belt  Portable  Loader  enables  each  team  and  truck  to  make  many 

more   trips   pt-r   day.     It  will    relievo  yard   conjestion.     It  provides    the-  lowest  possible 
loading  cost  per  ton.    Enables  you  to  cut  costs  by  reducing  labor. 


Made  in  various  types  and  sizes,  hand  or  power  propelled,  swiveling  and  non-swivel- 
ing  types;  suitable  buckets  for  loading  any  given  kind  of  material, 

Our  80  page  book  No.  450  giving  complete  details  mailed  on  request. 

link-Belt  Company 


Link -Belt 

" InduMtriat  Type" 

CoUapBiblm, 

Self-PropeUmd 

Loader. 

ThtM  machine  is  de- 
signed to  handle  alt 
materiaU,  and  ia  rug- 
gedly built  to  with- 
stand the  hardest 
service. 
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JjJSTA.  FE^  of^  the  many 
companies  who  have  tried 
one  Erie,  and  then  bought 
more. 
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\n  unequalled   Stram 
Shovel 
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Let  us  submit 

DEFINITE  PROOF 

that  you  will  prefer  the  ERIE 

We  are  practically  sure  that  you  will  prefer  the  ERIE  after 
you  try  it — and  here  is  why  we  are  sure: 

Although  there  are  more  than  1 400  ERIE  Shovels  in 
service,  we  know  of  only  three  concerns  who  have  bought 
some  other  make  of  1-yard  or  2-yard  shovel  after  buying  their 
first  Erie.  And  one  of  these  three  concerns  was  glad  to 
come  back  to  the  ERIE  again,  by  buying  another  ERIE  a 
year  later. 

That  leaves  a  total  of  just  two  steam-shovel  owners  who 
can  be  counted  as  strayed  from  the  ERIE  Shovel  fold. 

^BUln  contrast  with  the  two  we  have  lost,  just  look  at  some 
of  the  companies  who  keep  coming  back  to  us,  buying  more 
and  more  and  more  ERIES. 


Nearly  all  these  are  experienced 
steam-shovel  users,  who  have  owned  several 
other  makes  of  steam-shovels  before  buying 
their  first  ERIE.  They  know  enough  about 
steam-shovels  to  truly  appreciate  what  the 
ERIE  is. 

THEY  HAVE  FOUND   the   ERIE 

so  speedy  that  it  docs  work  which  would  other- 
wise require  a  larger  and  far  more  costly  ma- 
chine. The  Erie  saves  them  thousands  of 
dollars  In  plant  Investment. 


IHEY  HAVE  FOUND    that    the 

Erie  can  be  depended  on  to  work  steadily  with 
few  renewals,  and  practically  no  attention  for 
repairs.  The  ERIE  is  built  far  stronger  than 
the  usual  standard  of  construction.  More 
strength  at  every  point  of  wear  and  strain. 


THEY    HAVE    FOUND  that   the 

Erie  is  efficient  on  many  different  kinds  of 
work:  cellar  excavation,  street  grading,  loading 
rock  in  quarry  service.  Trench  excavation. 
Coal  stripping  and  loading.  The  ERIE  with 
its  crane  boom  handles  clam-shell,  orange-peel 
or  drag-line  bucket  with  splendid  results. 

We  would  like  to  send  you  a 
Bulletin  which  shows  the  different  kinds  of 
work  that  the  ERIE  can  do,  and  also  gives 
yardage  and  cost  figures.  Write  for  a  copy  of 
Bulletin  E.     Address: 


Ball  ENGINE  Co.,  Erie,  Pa.,  U.  S.  A. 

Builders  of  Erie  Steam-Shovels  and  Locomotive 
Cranes.  Railway  Ditchers 

Ilrnnch  Offices:         New    ^*ork,         Boston.        Chicaen 
kvprcscntntocs  throuRhout  U.   S.  A. 


nt       16  Eriks 
Co.. 

.    1  Knrrs 
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WATER 

Over  Four  Million  Gallons  Per  Day 

Supplied  by  one 

Layne  Vertical  Turbine  Pump  Installed  in  a  Layne  Rotary  Well 

FI\'£  units  like  this  are  furnishing  the  entire  water  supply  for  a.  large  city, 
and  saving  the  city  fifty  per  cent  of  the  amount  originally  spent  for 
operating  the  old  fashioned  plant. 

Our  specialty  is  installing  complete  water  supply  plants  or  making  over 
"sick"  plants.  If  in  need  of  a  new  water  supply,  an  addition  to  your  present 
supply,  or  if  you  have  a  plant  which  is  costing  too  much  to  operate,  let  our 
engineers  go  over  your  proposition  and  ascertain  what  you  need  to  save  real 
money.    Their  services  are  yours  for  the  asking,  with  no  obligations  on  your  part. 

WRITE  FOR  OUR  LATEST  BULLETIN. 

LAYNE  &  BOWLER  COMPANY 

■WORLD'S  LARGEST  WATER  DEVELOPERS" 

MEMPHIS  -  -  -  TENNESSEE 
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BUCYRUS 


In    an    Undermanned    World 

The  BUCYRUS  30-B  Universal 
Shovel— Dragline—Crane 

Is  the  last  word  ui  j.ractical  efficiency  aiul 
.coiiomv.  Now  wlieii  winter  is  on  anil 
working  forces  are  reduced,  is  the  tune  to 
look  over  vour  equipment  and  see  where 
N  ou  can  meet  the  severe  competition  of  19^1. 
Ihe  30-B  Universal  shovel  is  a  combination 
..I  steam  shovel,  dragline  excavator,  sewer 
.ligger  or  crane  (with  or  without  clam  shell 
LC|uipment). 
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AX-OUND  swings  the  drivt-r— while  one  spirall\ 
reinforced  steel  shell,  driven  and  left  in  the 
ground,  is  being  tilled  with  concrete  another  is 
being  driven — no  delays — no  holdups — no  danger. 
Because  the  protection  rendered  to  the  concrete 
pile  column  by  the  steel  shell  makes  certain  that 
no  unfavorable  underground  conditions  can  weaken 
'•r  distort  the  pile.  The  Raymond  ways  is  the  safe 
w  ay — also  the  cheapest  in  the  end. 

Raymond  Concrete  Pile  Company 

NEW  YORK:   140  Cedar  St.  CHICAGO:   111  W.  Monroe  St. 

Montreal,   Canada:   Raymond   Concrete   Pile   Company,   Ltd. 

A  Form  for  Every  Pile^     A   Pile  for  Every  PurpoMe 


RAYMOND 

Concrete 
Piles 
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SKIMMERS 


PAVERS 
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The  Austin 

Specialized  Machines 

Most  people  who  succeed  are 
specialists — the  fellows  who 
stick  to  one  thing  and  do  it 
well;  you  know  that. 

We  knew  it  too,  40  years  ago; 
so  we  started  out  to  become 
specialists  in  the  manufac- 
ture of  coal  handling,  earth 
moving  and  concrete  mixing 
machinery;  and  still  we're 
specializing. 

No  matter  what  kind  of  an 
Austin  machine  you  buy 
today  you  may  be  certain  of 
this:  its  design  and  construe- 
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for  General  Jobs 

tion  are  what  we  have  found, 
in  40  years  of  "on  the  job" 
experience,  to  be  best  suited 
to  meet  actual  everyday 
working  conditions. 

That  experience  cost  us  a  lot; 
we  protect  what  it  taught  us 
with  the  Austin  trade-mark 
registered  in  39  countries. 


We  have  interesting  informative  book- 
lets on  every  machine  in  the  Austin 
line:  write  for  Booklet  No  C.L.9 


Austin  Machinery  Corporation 

(F.  C.  .\ustin  Consolidation 

Chicaso  Office:  Railway  Exchange  Building 
Atlanta  Office  :   lU  West  Harris.  Street 
New  York  Office  :  30  Church  Street 


LO.\DERS 


ll.\CK  FILLERS 


SHOVEI,S 


MLXERS 
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STANDARD 
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^leltIng  snows  oi  Mt.  Rainier,  high- 
est peak  m  continental  United 
States  are  converted  into  light, 
bfat  and  power  through  the  agency 
of  wire-wound  wood  pipe. 


Finished  pipe  through  which  0ow^ 
the  water  that  is  used  to  light  the 
mountain. 


Illustrating  how  the  sections  of  wire 
wound  wood  pip<  art  joined  together 
with  wood  couplings,  making  i.  per- 
fectly tight  joint  without  the  use  of 
packing. 


Rg  cl\^ood 


DoUr^tas  Fir 


CONTINUOUS  STAVE  -WIRE  WOUND-BORED 
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Lighting  a  Mountain 

How  Wire  Wound  Wood  Pipe  Is  Used  to  Furnish 
Light,  Heat  and  Power  on  Mt.  Rainier 

Ease  of  transportation  and  unequalled  adaptability  of  Wood  Pipe  are 
illustrated  in  the  installation  of  a  water  power  development  high  up  on 
the  sides  of  Mt.  Rainier — tallest  peak  in  continental  United  States.  At 
Longmire  Springs,  where  thousands  of  sight-seers  every  year  view 
the  Mountain  in  all  its  grandeur,  new  development  will  convert  the 
eternal  snows  into  electric  light,  heat  and  power. 

Wire  Wound  Wood  Pipe  for  this  installation  was  transported  with 
ease  up  the  sides  of  Mt.  Rainier,  and  was  put  in  place  w^ith  facility. 
Covered  with  snow  much  of  the  year,  subject  to  severe  freezing 
weather.  Wood  Pipe  was  selected  for  the  qualities  that  go  to  make  per- 
manence and  efficiency. 

Wood  Pipe  is  providing  the  means  for  unlocking  America's  great 
water-power  wealth.  Of  the  estimated  horsepower — from  50.000,000 
to  200.000.000 — available  in  this  country  only  the  smallest  fraction 
has  been  developed.  Wherever  water  runs  down  hill  you  find  water- 
power  possibilities  awaiting  development.  Everv  state  in  the  Union, 
with  two  exceptions,  offer  marked  possibilities  for  water  power  de- 
velopment. 

Wood  Pipe  is  unlimited  in  its  range.  Wire  wound  Wood  Pipe  is  fur- 
nished in  sizes  from  2  inches  up  to  32  inches  inside  diameter.  Con- 
tinuous stave  pipe  installations  have  been  made  up  to  I  4  feet  inside 
diameter,  and  the  limit  has  not  been  reached.  Wire  wound  Wood 
Pipe  comes  complete  w^ith  couplings.  Continuous  stave  is  shipped 
:  "knocked  down"  and  is  assembled  on  the  ground  into  a  completed 

pipe  line. 

Wood  Pipe  economically  solves  any  w^ater  conveyance  problem.  Put 
yours  up  to  our  engineers. 

WESTERN  WOOD  PIPE  PUBLICITY  BUREAU 

WMI TK   BLILDINU.  SEATTLE.  U.  S.  .A. 

Address  All  Inquiries  for  Details  and  Prices  to  the  Following: 
Continental  Pipe  Manufacturing  Companv.  Seattle  Pacific  Tank  and  Pipe  Company,  San  Francisco 


American  Wood  Pipe  Corr.pany.  Tacomr: 


Redwood   Manufacturers  Company,  San  Francisco 


/?c^  c/wnad 


TDnnr*tcJS  Fir 
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PIERCE^ARROW 

2-ton,  3i-ton,  5-ton 

Dual  Valve  Trucks 
Mean  Added  Power 


Increased  valve  area^ 

larger  intake  and  quicker  exhaust— 

and  complete  gasoline  consumption 

assure  full  power  delivered  by 

each  explosion  of  gas» 

THE  result  not  only  is  power  equal  to  any  de- 
mand, but  many  signal  economies:  time-saving, 
easy  handling,  minimum  strain,  labor  saving  and 
surprisingly  small  gasoline  consumption. 

All  of  these  savings  reduce  cost  of  operation  and 
increase  profits  to  the  owner. 
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PIERCE-ARROW   has  been  noted 
always    tor   freedom    from    break- 
downs  and   minimum  repair  expense^ 

The  accessibiUty  of  every  part  materi- 
ally cuts  down  labor  cost  of  necessary 
repairs^  Keepin<2;  trucks  running  is  an 
essential  of  successful  operation  and  a 
major  Pierce- Arrow  objective. 


AC^  of  the  FIRST  FIFTY 
I  O  trucks     still     running 
after  9  vears'  service. 


lerce 


Ar 


row 


Dclivcrfi  more  work  in  a 
given  timr. 

l-tihcs  loss  time  on  the  jt»b 
and  off  the  job. 

Costs  less  to  operate  and 
less  to  maintain. 

I^hts  longer,  depreciates 
less,  commands  a  higher 
resale  price. 


THE    PIERCE-ARRcnX'    MOTOR    CAR    COMPANY.    BUFFALO,    N.    Y. 
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ROBERTSON 

X.V    METAL    FOR    ROOFS  i 
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HEAVY 
WATERPROOFING 
ENVELOPE- 


Ti;>M  -ili..^^  the  thrcriMX^- 
teftivr  cootinga  wnirh 
proviJc  on  imprcgnobW 
khicM  fof  the  spexUUv 
annrolcd  »tcel  which 
form»  the  core.  An  in'- 
IuaI  untplr  will  be  sent 
to  you  upon  request. 


Robertson  Process  Metal 

Light,  Strong  and  Permanent 


A  square  of  Robertson  Proc- 
ess Metal  weighs,  on  the 
average,  only  200  pounds.  Its 
covering  area  per  ton  is  greater 
than  that  of  any  other  per- 
manent building  material. 

This  "three-time"  protected 
metal  can  be  erected  as  quickly 
and  economically  as  corrugated 
iron.  Its  lightness,  strength 
and  permanency  reduce  build- 
ing costs.  The  light-weight 
feature  insures  minimum 
freight  charges.  It  is  especially 
suitable  for  industrial  building 
construction  where  combined 
smoke,  fumes  and  moisture  soon 
rust  unprotected  metal. 


Robertson  Process  Metal  is 
the  ideal  material  for  roofing 
siding,  trim,  skylights  and  ven- 
tilators. It  saves  first  costs 
and  maintenance  costs.  It  is 
immune  to  the  corrosive  action 
of  weather,  strong  acid  and 
alkaline  fumes.  Three  imper- 
vious coatings  (a)  Asphalt  (b) 
Asbestos  (c)  Waterproofing 
provide  this  immunity. 

A  sample  like  that  illustrated 
above  will  be  gladly  sent  to  you 
upon  request.  Interesting 
literature  explaining  further  ad- 
vantages of  Robertson  Process 
Metal  will  alsobe  mailed.  Write 
for  them  today. 


^ 


H.  H.  ROBERTSON  COMPANY,  Pittsburgh,  Pa. 

Formcfly  Atbcitos  Protected  Metal  Co.  i  A.  P.  M.) 

Factories:  Ambridge,  Po.;  Woitham.  Mau.;  Akron.  N.  Y.;  Samia,  Ont. 

Branch  Offices  :  In  all  principal  cities  in  the  United  Statej. 

For  Cmnmda  ■  H.  H.  Robertion  Co..  Limited.  Saroia.  Toronto.  Montreal.  Vancouver.  Winnioea, 

St.  John.  N.  B.;  Halifax.  N.  S. 
Export  Division-     31  Union  Square.  We«,  Ne-*r   York  City;    London.  E.  C.  Eng'and:    Edw. 
LeBas  *  Co  .  Dock  House.  BiUiter  St. 

PROCESSflP 

SIDING    AND    TRIM    j/Jfc 
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The  Pacific  Lumber  Company's  Mills,   Yards  and  Employees'   Homes 


IF  YOU  SHOULD  GO  TO  CALIFORNIA  | 

WM  WOl'I.l)  like  vdu  to  gx)  up  to  Jlunilxildt  County — into  tlu'  heart  of 
ihc  Redwood  re,i>ion.  You  could  hardly  fail  to  he  inspired  by  the 
rugged  grandeur  of  these  magnificent  Redwood  Forests;  and  you  would 
be  truly  interested,  we  believe,  to  get  a  glimpse  of  the  great  industry  by 
which  this  beautiful  and  romantic  timber  is  turned  into  hiinher  for  so 
many  practical  puri)oses. 


Two  Kinds  of  Redwood 

\  ou  would  soon  learn  that  the  Red- 
wood used  for  conmiercial  lumber  is  not 
the  .Sequoia  Gigantea — the  famous  "Big 
Trees"  in  the  National  Parks  of  the 
.Sierra  Nevadas — but  is  a  different  spe- 
cies, the  Sequoia  Sempervirens  (Ever- 
living),  which  grows  in  ample  commer- 
cial quantities  along  the  nortliern  coast 
of  California. 

Scotia     The  Home  of  Redwood 

In  the  bean  i>i  Humboldt  County  you 
would  find  the  town  of  Scotia,  where 
The  Pacific  Lumber  Company's  big  mills 
are  located,  and  where  the  population  of 
.^500  is  made  up  almost  exclusively  of 
Company  employees  and  their  families. 
To  these  mills,  producing  half  a  million 
.eet  of  lumber  every  eight  hours,  the 
giant  Redwood  logs  are  transported  on 
the  Company's  own  logging  trains,  after 
the  trees  have  been  felled,  cross-cut  and 
peeled  by  the  Company's  woodsmen. 
The  mills  and  yards  are  equipped  with 
a  complete  system  of  electrically  oper- 
ated overhead  monorails  and  cranes, 
-iirting  tables,  and  other  mechanical  de- 
vices, so  that  every  log  and  everv  piece 
•  'f  lumber  is  handled  in  the  most  efficient 
•ind  erf>noiiiion1  waw 

Efficient  Production  Aided  by 
Wholesome  Living  Conditions 

In  its  man-power,  also,  you  would  find 


.Scotia  well  equipped,  lly  means  of  its 
model  logging  camps  with  toilets  and 
showers,  clean  sleeping  quarters,  neat 
kitchens,  serving  excellent  food  in  com- 
fortal)le  dining-rooms,  by  its  pleasant, 
cottage-homes,  its  Men's  Club.  Com- 
munity Theatre,  and  Recreation  Center. 
The  Pacific  Lumber  Company  has  at- 
tracted to  its  mills  the  most  substantial 
type  of  lumber  workers.  These  facili- 
ties, both  human  and  mechanical,  are  of 
direct   ad\antage  to  our  jiatrons. 

Properties  of  Redwood 

A  natural  preser\;itive  which  perme- 
ates Redwood  accounts  alike  for  the 
great  age  of  the  timber  ( Redwood  trees 
are  the  oldest  living  things)  and  for  the 
lumber's  remarkable  resistance  to  decay. 
A  Redwood  log  buried  in  the  ground  for 
600  3'ears  was  found  to  be  still  sound 
and  was  actually  cut  into  first-class 
lumber. 

Containing,  as  it  does,  no  pitch  or 
other  resinous  substance.  Redwood  is 
slow  to  ignite,  and  its  resistance  to  fire. 
(as  demonstrated  in  the  San  b'rancisco 
conflagration  of  1906)  adaj^ts  it  to  mauA- 
commercial  pmposes. 

These  properties  of  rot  and  fire  resist- 
ance, minimum  warp  and  shrinkage,  lack 
of  odor,  close  grain  and  easv  working 
texture,  have  created  a  wide  demand  for 
Redwood  for  iiiaiu    industrial  uses  and 


Dec.  29.  1920. 
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In  I  he  Town  of  Scotia.  California       The  Home  of  Redwood 


for  tlic  iiiaiuilatiiirc  ul  wood  specialties 
like  caskets,  incuhators,  silos,  tanks, 
\ats.  pipes  and  tluiues.  ci.L;ar  and  candv 
i)Oxes,  chests,  lurnilure  cores,  storage 
battery  separators,  fire-door  cores,  and 
many  forms  of  railroad  constrnction  and 
maintenance. 

The  same  characteristics  adapt  Red- 
wood for  many  building  purposes,  such 
as  siding,  moulding,  window  frames, 
l)orch  columns,  balusters,  interior  and 
exterior  finish,  and  shingles. 

Conservation 

Conservation  is  intelligent  use.  We  are  op- 
erating on  that  principle,  not  only  in  our  log- 
Sfingf,  where  waste  is  reduced  to  the  minimum, 
but  in  our  manufacturing,  where,  due  to  the 
completeness  of  our  facilities  and  the  demand 
for  Redwood  for  such  a  wide  range  of  uses, 
we  are  able  to  cut  up  and  retine  our  lumber  so 
as  to  utilize  every  part  of  the  log.  both  high 
and  low  grades — even  the  sawdust  and  bark. 


This  makes  not  t)nly  for  conservation  of  limber 
but   for  stTvici'  and  economy  to  uur  patrouN. 

Nation-wide  Service 

.\s  the  demand  lor  KcKmmmI  lia-i  increased 
The  I'acilic  Lumber  Company  hu>  e.\tciulcd  its 
distributing  facilities,  and  is  today  prepared  to 
serve  lumber  users  in  any  section  of  the  coun- 
try. I'acitic  Coast  business  is  handled  through 
tiie  Company's  main  ortice  at  San  Francisco 
and  a  brancii  at  Los  .Angeles.  Kast  t>f  the 
Rockies,  trade  is  served  by  a  subsidiary  com- 
pany, The  Pacific  Lumber  Company  of  Illi- 
nois, having  general  sales  offices  at  Chicago, 
a  branch  at  Kansas  City  and  also  sales  offices 
at  New  York  for  the  convenience  of  Atlantic 
Coast  buyers.  .At  Qiicago  is  located  a  ware- 
iunise  and  quick-shipment  depot  for  the  con- 
venience of  customers  who  cannot  wait  for 
shipments  from  the  Coast.  Our  offices  are  pre- 
pared to  consult  with  any  lumber  user  con- 
cerning his  needs  and  to  advise  as  to  the  suit- 
ability of  Redwood  and  its  economical  use. 

If  you  are  interested  in  the  adaptability  of 
Redwood  for  your  requirements,  we  shall  be 
glail  to  give  yon  full  information  and  advice 
without  obligation  on  your  part. 


7/k  Pacific  Lumber  Go. 


'/'Ik  l(iri;,tsl  Md)!iifnrlurrrs  ami  Dialrihnfnn;  of  California  Rrdivond 

SAN  FRANCISCO:  311  California  St.  LOS  ANGELES:  Central  Bank  BIdg. 

Eastern   Sales   Organization 

THE  P.AC/FfC  LUMBER  CO.  OF  ILLINOIS 

1104   Lumber  Exchange  Bldg..   Chicago 

\f:W    YORK:     i22   Fi/lh   Aic.  KANSAS   CITY:     Grand  Air.    TrmpU    Bldg. 


Write  Chicago  addret*   for  any  or  all  of  these  information  sheet* 


V» 


i.il   l>at.'i  Sh--c't  on  Ketlwou<l;  Its  IToduction  aii-l 


Trenk."   and    Vats   for    Water,    Add   and    Alkali   Solu- 

llon.'.   ..n.l    Oil. 

I  :i..     fir    Water.    Chemicals   anil    SewaKO   Conveying. 

•  '...-k.  1.-.    Burial   Boxes.   Clothlnic    Boxes  and  Chests. 

K'-friKt  rators.    Ice    Cre.im    Cabinets.    Flreleas    Cook- 

•■r-*.     Brooders.    Incubfttof*.    Beohlv*")*.    etc. 

Kami    .Tnd    Dalrv    RuiMttik-fl    and    E'lulpment.      Slloa. 


•i.ml: 

Urii 

.Sm 


Irrigation      Kiuniv 


Boxen,    Toya,    Bat- 

••■' .  ; I'attern  Stock,  etc- 

'>    Cases,    Talking    Machines,    Filing 
'  'c. 
•.' ;..-Lructlon    and    Equlfmii^nt 

10.  Iniluixrlul    Uulidlng    Materials 

11.  [(esldentlnl    Building    .Mafriali 
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nOLT 

PEORIA     STCXKTON 


ir 

^^a^ 

Power  is  the  problem 

of  the  road  builder.  From 
the  clearing  of  the  right- 
of-way  thru  the  grading, 
leveling  and  hauling,down 
to  the  completion  of  the 

road  every  operation  depends  on  the  power 
equipment. 

Teams  at  best  are  slov^,  ex- 
pensive, and  limited  in  their  per- 
iod of  operation;  motor  trucks 
depend   upon  speed,  but  require 

uniformly  good  roads;  round  wheel  trac- 
tors, regardless  of  rated  power  and  speed, 
can  be  used  only  on  solid  surfaces. 
In  contrast,  the  "Caterpillar"  puts  the 
equivalent  power  of  dozens  of  horses 
under  the  easy  and  constant  control  of 
one  operator. 

There  is  only  one 


HOLT  builds  it 


Dec.  29,  1920. 
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HOLT 


PEORIA     STOCMTON 


The  flexible  roller 

frame  trucks(an  exclusive 

Holt  feature)  which  carry  the  en- 
tire wi'itlhtof  the  tractor,  alluw  the  tracks 
to  conft>rin  to  the  unevenness  of  the 
iJrounil.  enahlinjl  the  "Caterpillar"  to  ne- 
jjotiate  roiijll)e>t  soils  anti  softest  places, 
yet  the  "Caterpillar"  will  not  damage  im- 
proved highways. 


i 


The  three  speed  transmis- 
sion provides  the  proper  vvorkinji 

speed  for  clearinji,  ^radinji,  levelinjj  and 
haulinii  and  insures  lowest  cost  of  operation. 

The  ^'Caterpillar"  has  an 

unmatched  record  for  endurance 

and  economy.    Its  ability  to  pull  the  largest 

size  implements  and  graders,  to  operate  and  turn  in 
narrow  cuts,  to  work  continuously  without  beinj}  han- 
dicapped by  soil  or  weather  makes  it  the  choice  of  the 
foremost  contractors  and  road  builders  everywhere. 


The  HOLT  Manufacturing  Company 

Peoria,  Illinois 

Spokane.  Wash..   New  York  Office.  50  Church  St. 
Factories   at   Stockton,  California    and   Peoria.   Ills. 
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Giant  Mixer  with  Power  Loading  Skip. 


The  poworful  brake,  operated  by 
the  same  iQver  thai  operateH 
the  clutch.  A  real  automatic 
ktck-out  when  skip  Is  raised  to 
dumplDK    DOsUlon. 


The  new  drum  head  conatruc- 
tlon  used  on  all  Giant  Mixers. 
Note  the  heavy  lugs.  This 
new  typo  of  construction  Is 
far  superior  to  the  ordinary 
types. 


Sectional  view  of  hub  of 
Giant  Truck  Wheel.  These  bear- 
ings, with  Giant  axle  and 
frame  construction,  provide  a 
long  wearing,  easily  hauled 
truck. 


■■k. 


The  Fastest  Discharging  Mixer 
Ever  Produced 

The  patented  bucket  and  paddle  construc- 
tion of  Giant  Mixers  enables  the  mix  to  be 
discharged  much  faster  than  in  the  usual 
mixer.  The  paddles  throw  all  of  the  batch 
into  the  buckets — leaving  the  drum  excep- 
tionally clean. 


I 


I 
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The    Strength    of   Any  Machine 
Is  Measured  by  Its  Weakest  Part 

T  X  (iiant  LOncrclc  Mixers,  weak  poinls.  skiiu|)e(l 
^  parts  and  faulty  construction  are  as  nearly  elimi- 
nated as  is  humanly  possible.  We  have  endeavored  to 
make  our  product  as  lastin.!.;  and  repair-proof  as  the 
woiiilerinl  '"inie-hoNS  shay." 

To  ihi>  end  we  use  roller  hearin.^s  liu'uoui  in  diani 
Mixers — even  to  the  truck  wheels.  The  drum  is  per- 
fectly balanced — overcomins;  the  usual  vibration  thai 
racks  and  strains  the  driving'  mechanism  and  power 
plant.  .\11  the  semi-steel  castings  are  of  genuine  Char- 
coal lri)n,  the  sheet  metal  parts  are  made  only  of  High 
Carbon  Steel. 

The  faniou>  i)atente(l  (lianl  Mixing  action  is  well 
known.  The  extra  large  buckets  and  highl\-  develo|)ed 
blades  or  paddles  make  Giant  Mixers  the  fastest  mixing 
and  discharging  machines  on  the  market. 

//  you  are  roiitfni/^laling  lite  purchase  of  >ifu>  concrete 
mixing  machinery,  our  engineering  department  is  at 
your  sennce.  Send  for  our  catalog  showing  the 
various  models  of  Giant  Mixers  and  Pavers  and  the 
latest  price  list. 

Judy  Manufacturing  Company 

Box  6879  Centerville,  Iowa 
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THE 


WAY 


END    DUMP   BODIES 


For  Concrete  Paving  Work 

Lcc  special  liK'ht  suikIc  liopjur  end  dump  bodies  :ire   huilt   in    six    sizes: 


•>4.    1.    1.'4,    llj   and   2  cubic 


yards.  Dual  hopper  bodies  in  M7es  1.  M.-.  2,  2^  and  3  cubic  yards  total  capacity  of  two  hoppers.  The  fac- 
tory will   furnish  information  about   triple  liopper  bodies    for   each    individual   proposed   installation. 

IloUlra  aro  wril  ma<lf.  n!l  stf  !.  h'H  ri\*'i-iJ  throuphuiii.  and  with  IntelllKPiit  use  will  last  aa  long  as  the  truck.  They 
htvr  b^-f-n  manufucturcKl  Binr**  litlC  and  so  far  as  Is  known,  nono  have  worn  out.  We  have  Information  concerning  some  of 
the   oldest    bmllr*   which  »re   still   In   continuous  operation. 

AalU«  from  rivets,  only  flfiy-nlne  InJtvMual  parts  enter  Into  the  construction  of  one  of  these  single  hopper  bodies.  Prac- 
ti-ally  sM  of  the»o  are  thoct  or  structural  t*iepl,  which  can  bo  repaired  at  any  blacksmith  shop.  There  are  no  shafts,  bearings. 
t>uBhlncs.   wrura.   shcmvfs.   pins  or  any   other  moving  or  wearing  parts   to  need  special   parts  or  line   adjustment  In   repair. 

Thrsc  I,p^  bodicK.  operating  by  cr.ivtty.  have  no  mechanical  connection  with  the  running  parts  of  the  truck.  Therefore 
•hry  »ro  mounted  on  th«»  ch^aalB  in  a  .similar  mannor  to  u  stake  body — simply  set  on  the  frame  and  clamped  down  with 
four   L'-Cismpa. 

A  iitook  body  will  fit  any  truck  without  alternilon  of  body.  A  short  wheelbase  truck  should  be  provided,  and  if  neces- 
-irv.    frtttnr  should   be   cut    off   immf-dlately    back   of  rear  spring    hangers. 


The  Road  Contractor's  Trailer 

Dumps  and  spreads  road  material. 
Body  is  detachable  and  can  be  replaced  by  a  stsJie  bed. 

This  hody  is  a  development  stimulated  by  the  wide  demand  for  a  trailer  body  for  road  building  pur- 
poses. It  is  quick  ot  operation,  has  the  advantage  of  allowing  the  trailer  to  be  converted  quickly  to  a  chassis 
tor  use  in  hauling  lumber  and  other  similar  inaterials.  The  lower  portion  of  the  body  is  flush  with  the  top  of 
the  chassis  frame  while  the  top  is  easily  reinoved.  The  door  operating  mechanism  is  built  on  the  lower 
portion  and  need  not  be  disturbed.  Provision  is  made  to  adjust  lower  doors  for  spreading  materials  to 
various  thicknesses.    The  doors  arc  hand  operated  and  when  shut  arc  automatically  locked. 

Various  sizes  of  trailers  and  bodies  are  supplied  in   this  combination  outfit. 

.•\  road  contractor  requires  flexible  equipment  of  all  around  usefulness.  The  Lee  reversible  trailer  with 
bottom  dumping  and  spreading  body  is  built  to  fill  the  contractor's  needs. 
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MAKES  MOTOR  TRUCKS  PAY 

SOME  1920  CONCRETE  AND  ASPHALT  PAVING  WORK 

Typical  Examples  Selected  From  Various    Parts   of   the   Country, 

All  of  the  data  shown  below  are  taken  from  jobs  which  represent  good  work,  but  the  selection 
was  not  limited  to  extreme  or  extraordinary  cases.  Names  of  contractors,  location  of  work  and 
further  information  regarding  the  job.  when  available,  will  be  furnished  on  request. 

CONTRACTOR  A         CONTRACTOR  F         CONTRACTOR  C         CONTRACTOR  H 


Kind      of 


PBTrment- 

;ntr\     ro^d 


Wl.llh— !-      f--* 
Mrtliod-     It.      . 

r.vka      with     1 
.utotiiAttc     end 


yd.     L*c 
dump 


>Ue   of    BMtch— :   b;itf 
Nunibrf        of         H  «•  u  r  ft 
IVorkrU    prr    !>«>       10    hr^ 
Miulmum   l>a>*»  Bus — 

SSJ    hr,*-*!:    ft.,    or    ITT';    !"i 


CONTRACTOR  B 


Kind      of      PttTOineiii    - 

L'oncrete  country   road. 

Width— IS    fe«t. 

Mrthod — Dry   acicreffat^ 

KgulpmraC — 2  C  1  &  r  k 
Tructri4Ctor»  with  1-yJ 
L^e  automatic  «Dd  dump 
bodlea. 

MW— ^   ■*  •'H. 

11  >    :  .t     400     ft. 

feature    of 

in: connection 

with  thi«  work  waa  that 
In  the  middle  of  the  con- 
tract a  chance  was  made 
from  the  wheeibarrow 
melhod  to  the  Lee  meth- 
od of  charclnr  the  mixer. 
with  the  result  that  the 
rrew  was  cut  down  from 
4S  men  to  17  men  on  the 
Job.  Space  forbids  a  more 
com  p  Into  description  of 
this  interesting  piece  of 
work.  Make-up  of  the 
concretlnc  crew  was  as 
fnllows: 

2 — Grading 

2 — Truck   operators 

; — Portable     bucket    ele- 
vator operators 

2 — CerT\ent    men 

2 — Men    setting    forms 

1  — Mixer    operator 
Kir«?man 

1-  Si>*»ut  man 

1 — Fmlshlnc     mschtne 
operator 

3 — Men    covering    "on- 
crete,    etc.,    etc. 

1 7      Total. 

An  average  run  of  sr^O 
ft.  per  day  was  main- 
tained throughout  the 
work.  The  maximum 
!  1  ■  ■-    -  in    was    475    ft 


Kind      of      P»Trmrnl  — 

I'oncrfte       streets       iti       a 
^iiiiill    town. 

Width  -Various. 
Thirkncu— About     • 
ir.olu-^ 
Mrihod — Pry   aggregai'- 
Kqulpmeot — t     Kord 
'    n    trucks   With   l-yd.    !*•  ■ 
.    '     -uittc     end     d  u  m  ;> 

[■■'.];.••» 

lluul  —  From    4    to    S 
i  ;■'..■  k  fl 

Number       of       II  o  u  r  n 
Worked    iwr     Dny^-Nin.- 

Mnilmnm    Ihiy'w    Run — 
:■  '     -VI,    yds 

Mitiliiiuin     Run     of      II 
lhi\*  ::2    sq.    yda,    or 

.,M       v..  r.i.-      of      1355      .g 

1-      v>-     l.iy. 


CONTRACTOR  D 


Kind      of       PaTemrnl  - 

Con.  rete     country    road. 
Width— 20    fl. 

ThlckorM— S  Inches  ut 
■--•ntor.  7  Inches  at  s'.l-?<. 
Method— Dry  acgreKato 
l^uipmrnt — 8  Autocar 
':-*..:i  tracks  with  2-ffec- 
ti-n  Lee  automatic  en«l 
lump  bodies.  I  yd,  p-r 
-.■■  t.  n-  Aiso  from  ■*«  to 
IC  Ford  1-ton  truckj  with 
I.,  e    a-»rtmut*c   »nd    dim;' 

Bittch — 4-bar. 
Mix— 1  :::3H. 
I^ngrttt     HhoI— 4H 

ni  1 1  ea 

Number  of  Hour- 
Worked   per  Day — Nln^ 

.Minimum  Day's  Run 
19  hount* — 450  lineal  f* 
^T    1  000   sq.    yds. 

i';il.-ij,iT  Ions  show  Ih.i  • 
tr»  make  this  record  ruTi 
required  the  turnlnic  ou* 
nf  nlmnat  40  batches  p*  r 
>■-—  -itlnuouBl> 

the      9-hour 
:>i^3«-:-16.7y 
:  This    Is    the 

f  ,«'.  -r  possible  operation 
r.f  'he  mixer  when  the 
I. .Itch  must  be  kept  In 
the  mixer  drum  a  full 
nilnute. 

Make-up    of    crew    w*.- 

n  ■    fol'nw^- 
'  — F'>r'Tnan 

_-    ^^■  n     n  railroad  car* 
■  -'•''.  I ri-'    man 
:--M-   It  irlng    box    in'"-L 
^-    I  ■•  ni-  nt    handlers 
1 — Blacksmith 
1 — Auto    mechanic 
^    to    IS — Truck    drl  vft  " 
1 — Dump   man 
1 — Mixer   operator 
1 — Spout     man 
:    -Flntohers 
J    -Tampers 
_' — '"-n.-rete    gra  Jer« 
4  —  Men   setting    form 
r — Men  on  ll(rht  icrn  '. 
1  —  Foreman 


Kind      of       Pavrmeui 

itmr-te   rountry   roa»l 
Width-    IS    ft. 
Method-- Wet   mix. 
Kqulpment' — Kord    I -tun 

.;,  kn     with     \     yd.     l^vf 
1^  'iiiatlc     end     dump 
■  >i:--5. 
llttlrh — 4-b:i|;. 
MU  — l:3:3Vi. 
Muvlmum    HhuI-    4  ■ 


CONTRACTOR  E 


Kind      of       P»verornt — 

Concrete  country   ruud 
Width— 18    feet. 

Thickness — 8  Inches  at 
center. 

Mrthod— Wet     mix. 

Kquliimeol — Ford  1  -ton 
trucks  with  Lee  auto- 
niutlr    en<l    dump    bodies. 

Htitcii — 4 -bag. 

Mix— 1:2:3H. 

Ilnul — 2  set-ups  were 
mailt!  on  a  7-mlle  slrotch, 
muklntc  a  maximum  haul 
of    2    miles. 

MaxiAiUm  Dtir's  Ran  — 
.^43  lineal  fl.  or  1086  sq. 
yds. 

Maxlmara   4   Dnys*   Run 

—  :o:6  lineal  ft.  or  41i: 
Hq.  vdB..  an  average  of 
514  lineal  fl.  per  day. 
or    I02S   EQ.    yds.    per   day. 

This  contractor  used  a 
turntable  of  his  own  de- 
r«lgn  to  turn  his  trucks 
around  before  backing 
up  to  the  point  of  dis- 
charge on  the  road. 
Turntable  operation  av- 
eraged 10  seconds  per 
trip. 

.Make-up    of    crew    was 

-  -    '  ■' '  '^vr^' 

■nan 
■  r    operator 
: .  \-  r    nroman 
1      <  riinc    operator 
1-     Man    f'n    ra'irond    c.»r 
]      Mil  II    ,it    charging 
Mnt 
? — r -m  -it    handlet-d 
^ — lii-ullnic  cement 
1  —  Mei    spreading    ron 

Crete. 
I  —  Finishing   mnchine 
operator 
10 — Trurk    drivers 

:::.    Total 


Kind       of       I'Avemrnl — 

'  "oncr'to    country     road 

Width — IS    ft 

Thlrknew— s    inches    ai 
center, 
.Method — Dry   aggregate 

Kqulpmrnt— 30  Kord  1- 
ton  truokn  and  addittonul 
fi-nftl  trucks  of  ths 
nani<'  kind,  used  on  the 
lougrst  hauls,  all  equipped 
with  l-yd.  l.*ee  autumatU 
end    'lump    bodies 

llnl*h— <   t-ag. 

.Mix— r::  3H. 

Miiilnium  Haul — ^  mllea 

Numlirr       of        Hours 

Worked   per  D»y~    Klrvm. 

Mcixlnium    Duy's    Run— 

iZi    lluta.!    ft.    or    \2:>^    sq. 
yds. 

Miles  nnUhrd  During 
Sf(t*ton  -s '  . 


CONTRACTOR   I 


Kind       of       Ihfcvcimrnt — 

Town     streets     of     asphalt 
with    concrete   base. 

Width— Various. 

Thickness  of  Concrete 
lla*.**^:.  inches. 

Method — Dry  aggregate. 

tUiulpment— Autocar  2- 
(■■II  truLks  with  2 -section 
U'-u  automatic  end  dump 
bodlcN.    1    yd     per   section. 

Butch— 2  ^    sack. 

.Mix— 1:3:6. 

Miiilmura  lluul— I    mUe. 

Number  of  iloon* 
U  (irked    per    Ihiy — Ten. 

Muvlmum  Duy's  Ran^ 
I'.'.'j    1.1.     yds. 

Amount  of  Work  — 
70.000  sq.   yds. 

KlnlHhed  In  48  worklnK 
(lays,  or  an  average  of 
1 4'j&  sq.  yds.  per  day 
throughout   the  season. 

The  ;ibo\  e  work  being 
city  t>^tvlng.  It  was  not 
r>><iulred  that  the  con- 
ronrrete  be  mixed  In  the 
mixer  a  full  minute.  As 
a  matter  of  fact.  Interval!* 
iMttween .  batches  were 
only  about  60  seconds.  In 
^ome  QiiSfs  55  seconds, 
which  accounts  for  the 
very  largo  yardage  paid 
per  df ^ 

'  In  addition  to  haullnf: 
the  flr>  axgregiite  to  tin- 
mixer  In  the  I^o  dump 
bofJlfj).  ft  large  proportion 
of  the  asphalt  top  wan 
hauled  In  the  same  man- 
n-  r    in    the    n.'tme    bodlea 


I. 


For    continued    and    natinfaclory    ttrvice    use    the    LEE    LINE.       Write    for    detail* 
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Quicker  Action 

Ni>iir  (lum]!  rar  is  the  key  to  successful  steam  shovel  work. 
Get  rid  of  your  material.  Keep  your  shovel  moving:  its  time 
is  worth  a  dollar  a  niiiuite  to  you. 

'I'hc  (lump  car  that  will  dump  its  load  and  get  back  to  the 
shovel  cpiickest  ;  slick  to  a  poor  track  closest ;  stand  up  under 
hard  service  longest  ;  and  he  most  dependable  in  its  operations 
under  all  conditions — that's  the  dump  car  wliich  will  move  the 
most  material  for  the  least  mone\-.  The  Western  is  that  kind  of 
a  dump  car. 

I  hnidreds  nf  contractors  attribute  their  success  to  the  working 
(|ualities  and  dejiendability  of  Western  Car  equipment. 

Tell  us  vour  Haulage  I'roblem — material  or  w-aste — consulting 
logclher  ue  may  be  able  to  work  out  an  installation  which  \\  ill 
pay  for  itself  in  moncv  saved. 

Western  Wheeled  Scraper  Company 

Earth   and   Stone  Handling   Equipment 

Aurora,   Illinois,   U.  S.  A. 

Founded  Dill 


Are  the  Best  the  World I^oduces 


I 
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Speed  Up  the  Work 

Till-    picture    above    illustrates    llic    WcsIitm     Batch-Box     nirccliii^; 
CliarKiiiK  System  of  building  concrete  roads. 

No   high-priced   Labor  workini;  around   the   Mixer.     (From   15  to  JO 
men   saved). 

.\o    time    lost    on    account    of   weather.     Can    start    wtirk    earlier    in 
the    Spring. 

(No  time  lost  on  account  of  Mud  or   Koad  conditionsl.     ((lutpnt  in- 
creased more  than  (jO  per  cent). 

.No   material    wasted    on    the    subgrade. 

By  using  Western  Batch  Bo.\cs  and  keeping  material  otT  yout  grade. 

you   can    ba   '       "     :;r\peiisi\  e!y    willi    dirt    instead   of   costly    concrete. 

Western   Direct-Charging  System 

\V«*h(<tii    lt;ilt'li    ll<»\eH — Imlll   *«f  BU'Ol   or  oak.  -l    yd.   or  2  y<l.    oupiicity. 

^\>ntcrn    liniiil    lliiUflrrM   Trufk — 4    tun.    1'4    in.    sauffe,    to  cnrry   one   or   two   liiilclk 

tioxtj*    II'-,  or-lirii:    1"   .■*!/'.•   of    b"X 

FlKht    th.'    liiKh    loiit   of    r,,  .,ilon    will, 

Ortiiiv   now,    thiit    you    m.i-                          at    ll»f>   l^i  nty. 

IM.ii   Si'iiiii-    ,-.,t1<   N'liW  Willi  ..ij,  iliiK   n,|..iiliii.  I.I 

Western  Wheeled  Scraper  Company 

Earth  and  Stone  Handling  Equipn^enl 

Aurora,   Illinois,   U.  S.  A. 

Fovndfi  IH77 


irt@orTi? 


W/IJ/eA,  Ca/Vour  6>s/s  in  Half 
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THE  LITTLE  GIANT  ONE 
UNIT  FOR  PATROL  AND 

The  Little  ( iiaiit  <ii'ader  equipped 
with  this  special  tractor  attachment  i.s 
a  real  one  man  i)o\ver  grader  unit. 

It  is  more  economical,  serviceal)le  and 
desirable  than  the  ])atrol  and  mainte- 
nance units  requirins:^  from  two  to  three 
men  to  operate. 

The  operator  is  closer  to  his  work — 
he  is  in  complete  control  of  both  s'r^ider 
and  tractor;  a  very  important  feature. 
especially  where  larg'e  rocks  or  stum])s 
are  encountered.  The  unit  is  easily  le- 
versed  in  an  emerjrencv. 


MAN  POWER  GRADER 
MAINTENANCE  WORK 

The  Little  Giant  for  years  has  been 
the  favorite  patrol  grader  of  many 
comities,  townships  and  contractors. 
Many  Little  Giants  with  service  rec- 
ords of  years  are  still  on  the  road  doin<;- 
the  always  dependable  work. 

The  Little  (Jiant  Une  Man  Power 
(irader  is  e([uipped  with  a  6  foot  blade 
and  weighs  approximately  1500  pounds. 
Designed  especially  for  ])atrol  and  main- 
tenance work. 


We  will  gladly  send  you  detailed  information 
and  prices.  We  suggest  you  place  your 
order  now  with  specified  delivery  date; you  will 
be    sure    of   having   your    tools  when  wanted. 

SMITH  &  SONS  M;^ 

1504  GUINOTTE  STREET 

WAREHOUSE  STOCKS  CARRIED  IN  PRINCIPAL  CITIES 
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Mr.  |ohn  Monli^oincry.  contractor.  North  kan.■^a^  I  ily. 
Mo.,  and  the  Little  Giant-MoHne  j.,M-a(k"r  unit  he  used  in 
lavinc;  out  the  .streets  in  an  athlition  at  Claycomo.  .Mo. 

JOHN  SAYS:  "THE  LITTLE  GIANT  ONE  MAN  POWER 
GRADER  UNIT  IS  CERTAINLY  A  PEACH" 

and  Mr.  Montgomery  knows,  lie  lias  been  in  the  game 
manv  vears  and  \\  hen  he  says  a  machine  "is  a  peach"  it 
means  that  lie  has  put  it  to  the  hardest  tests  and  the  ma- 
chine has  proven  its  worth. 

ThereareFl\'l-:GR.\l)i:k   •  I 'hl.VL  1  il^.S"  in  ilie  Royal 
Quality  Line. 

Write  for  catalog,  prices  and  name 
of  your  nearest  distributer. 

NUFACTURING  CO 

KANSAS  CITY,  MISSOURI 

WAREHOUSE  STOCKS  CARRIED  IN  PRINCIPAL  CITIES 
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We   are   manufacturers   of  about 


Valves,  Pipe  Fittings 


made  of  brass,  iron,  ferrosteel, 
all  sizes,  for  all  pressures, 
distributors   of   pipe,  heating 


1855 


CRANE 

836  South  Michigan 


Branches  in  62 


V 
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:0,000     articles,     including 

k 

ind  Steam  Specialties 


ast  steel  and  forged  steel,  in 
nd  all  purposes  and  are 
nd     plumbing     materials. 


CO. 


1921 


Avenue,  Chicago 


Lcadiii":  Cities 


CRANE 


t 


^jg0%} 


CRANE 
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Steered     Driven     Operated  from  the  Rotating  Base  by  One  Man 


Will  Mount  the  Pile  While 
Storing  Material  Under  Foot 

Crawler  Traction  in  combination 
with  the  Crawler  steering  method, 
invented  and  developed  by  the 
NOR  T  II  VV  E  ST  ENGINEERING 
WORKS,  has  broadened  the  whole 
field  of  usefulness  for  the  loconinti\o 
crane. 

REASONS  WHY     . ' 

1.  Steers  from  the  operator's  platform  by 
movement  of  one  lever. 

2.  Travels  under  its  own  power  on  two 
Crawler  t)pe  wheels,  same  as  war  tanks.    • 

3.  Operates  clam  shell,  drag  line  bucket, 
pile  driver  hammer,  or  electric  lift  mag- 
net. 

4.  Equipped    with   4  cyl.     60  hp.   gasoline 
engine. 

NORTHWEST  ENGINEERING  WORKS 

General  Sides  Offices 

28  E.  Jackson  Blvd.,  Chicago,  III. 

Phone:  Wabash  9326 

Works:  Green  Bay,  Wisconsin 


C.  M.  ^  ST  P 


REQUIRE 
RAILROAD 
TRACK  OR 
PLANK  /sU*>»^ 
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Steered-    Driven     Operated  from  the  Rotating  Base  by  One  Man 

Manoeuvers  positively — ^instantly      up  or  down 
grade      to  any  corner  of  your  yard 

TIk-  riiyyod  simplicity  oi  the  entire  tr;i\elin!4  mechanisiii  of  the 
\()R  I'll  WEST  CRAXK  enables  it  tit  endure  the  severest  ser\ii<-  with- 
out rephicenient  of  parts,  for  an  indefinite  period. 

Rotating;  base  revolves  through  complete  circle.  Operator  can  hoist 
;ind  swing  its  loaded  capacity  at  the  same  time. 

Entire  machinery  located  beyond  the  center  pin  to  act  as  coun- 
terweight to  the  load,  thus  reducing  the  total  weight,  a  fact  that 
will  be  appreciated  l>y  those  using  this  crane  in  inud 
or  soft -going. 

NORTHWEST  ENGINEERING  WORKS 

General  Sales  Offices 
28  E.  Jackson  Blvd.,  Chicago,  III. 
Phone:  Wabash  9326 
Works:  Green  Bay,  Wisconsin 


h 


USE  IT  ^ 

WHERE  YOU 

WANT  IT 

WHEN  YOU 

\WANT  IT  ^ 
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American  Pumps  Reduce  the 

Labor  Overhead 


.As  builders  for  fifty  years  of  many  designs  and  types  of  ]nmips 
— tlie  thought  constantly  in  the  minds  of  our  engineers  has  been 
not  only  to  produce  pumps  of  economical  first  cost,  but  also  to  so 
design  an  installation  as  to  reduce  the  cost  of  operation. 

Because  of  carefully  designed  automatic  controls,  the  long  life 
of  usefulness  which  American  Pumps  enjoy  because  of  their 
sturdy  construction  and  design  is  also  one  of  unusual  economy 
from  the  standpoint  of  the  attendance  required. 

For  instance,  the  American  Deep  Well  Plunger  Pump  jiictured 
above,  which  supplies  water  to  a  water  tank  at  Flossmore,  Illinois, 
is  manually  started,  but  is  automatically  shut  off  by  means  of  a 
float  control.   Constant  attendance  is  not  required. 

This  American  installation  replaced  an  old  oil  engine  equipment, 
and  has  been  in  operation  for  two  years  and  a  half,  with  a  mini- 
mum of  repairs,  due  to  wear.  It  supplies  150  gallons  a  minute 
from  a  10-inch  well  against  140-foot  head— the  power  being  a 
10  H.  P.  motor. 

Let  our  engineers  consult  with  you — they  have  made  a  study  of 
the  economical  installation  and  operation  of  centrifugals,  deep 
W'-II  plunger  pumps  and  deep  well  turbines. 


The  American  Well  Works 


General    OFfice    and   Works 

Aurora,    III. 


Chicago    Office 
First  National  BankBldg 
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Six  Years  of 


General    OFfice    and   Works 

Aurora,    III. 


Consistently  Good  Service 

Back  in  1914,  Tlie  Amcric.-in  Well' Works  installed  tl>c  steam 
turbine  driven  ccntril'iijjal  pump  pictured  above,  in  the  Blue   Island 

er  Plain  of  the  I'ublic  Service  Comjiany  of  Northern  Illinois. 
.  ;.L  installation  is  used  to  take  water  from  the  river  and  deliver  it 
into  the  general  distributing  system  of  the  plant — and  it  is  our  in- 
formation that  day  in  and  day  out  for  the  past  six  years,  it  has  been 
Ipving  uniformly  reliable  service  with  a  minimum  of  maintenance 
expense. 

The  fact  is  that  far  from  being  an  unusual  case,  this  installation 
has  simply  lived  up  to  the  service  expected  of  it.  It  is  natural  to 
supjjose  that  half  a  century  of  experience  would  produce  pumjjs  of 
such  quality. 

The  complete  unit  is  an  .American  6-inch  horizontal,  single  stage, 
double  .suction,  centrifugal  pump  completely  bronze  fitted,  driven  by 
a  53-H.  P.  split  shell  Kerr  steam  turbine,  operating  non-condensing. 

Our  engineers  will  gladly  help  you  solve  your  plant  water 
supply  problems. 

The  American  Well  Works 


Chicago    Office 
First  National  Bank?_do 
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Pond  Duj  at  One  . 


Wouldn't  this  be  a 
good  method  of 
handhng  your  next 
excavating  work? 

hdr  excavating  and  liandling  materials 
.  'ver  a  large  area,  the  Sauerman  Drag- 
line Cableway  Excavator  is  generally  the 
niDst  economical  machine  to  employ,  as 
't  does  away  with  the  auxiliary  conveying 
>"  stem  required  by  other  types  of  ex- 
r.ivators. 

its  ability  to  span  a  distance  of  100  to 
SLKJ  ft.  or  more  and  to  dig  any  required 
depth,  elevate,  convey  and  dump  in  one 
continuous  movement  under  control  of  a 
single  operator,  has  long  since  established 
I  lie  Sauerman  Dragline  Cableway  Exca- 
vator as  the  most  efficient  and  economi- 
cal type  of  equipment  for  commercial 
sand  and  gravel  plants. 

Tiiis  same  long  operating  radius  and 
ilcep  digging  ability  make's  our  cableway 
adaptable  to  a  wide  variety  of  0])erations 
in  the  engineering  and  contracting  field. 
It  is  being  successfully  used  for  excavat- 
ing reservoirs,  removing  overburden, 
backfilling  retaining  walls,  deepening 
rivers,  reclaiming  coal  and  other  loose 
materials  from  stock  piles  or  storage 
]>its.  mining  placer  deposits,  loading  bal- 
last into  cars,  building  levees,  and  so 
forth. 

Tiie  experience  of  our  organization  of 
iiigineers  is  at  your  service  if  you  have 
;iny  work  involving  excavating  and 
handling  materials.  Our  130-page  illus- 
trated catalog  will  gladly  be  sent  free 
on   request. 

SAUERMAN  BROS. 

322  S.  Dearborn  St.  Chicago 


IJf^jrning  and  Widening  Riter 


i 


i 
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SAUERMAN   POWER    SCRAPERS 

have  no  superior  for  working  shallow  deposits 
of  gravel  or  excavating  material  from  hill-side 


CUXSI.RX'ATIVK  claims  for  the  smallest  sizes 
of  Sauerman  Huttnniless  Power  Scrapers, 
based  on  the  statements  of  contractors  and 
county  road  commissioners  who  are  using  them, 
are  that  a  Sauerman  scraper 'operated  by  one  man 
will  displace  from  6  to  15  teams  and  slip  scrapers. 

The  larger  sizes  of  Sauerman  scrapers  are  consid- 
ered by  the  commercial  gravel  producers  who  use 
them  as  being  the  equal  of  a  small  steam  shovel 
with  the  added  advantage  that  they  will  not  only 
•  !ig,  but  also  convey  the  sand  and  gravel  to  the  plant. 

One  road  superintendent  in  Michigan  whi>  in- 
stalled one  of  our  ^  cu.  yd.  scrapers  in  the  county 
.Travel  pit  last  summer,  writes  in  to  say  that  it  is 


saving  the  county  $40.(Xl  per  <la_\  while  doing  the 
work  that  formerly  called  for  a  half  dozen  teams 
and  scrapers. 

A  Wisconsin  sand  and  gravel  producer  chose  a 
Sauerman  scraper  in  preference  to  any  other  type 
of  equipment  when  he  opened  his  first  gravel  pit 
about  six  years  ago.  Today  he  owns  and  operates 
four  gravel  plants  and  the  excavating  and  convey- 
ing equipment  is  the  same  at  all — Sauerman  Bot- 
tomless Power  Scrapers. 

The  many  advantages  of  this  one-man  operated, 
combined  excavator  and  conveyor  are  explained  in 
our  Pamphlet  Isio.  10,  with  illustrations  and  dia- 
grams of  actual  installations.  A  copy  of  this 
pamphlet  is  yours  for  the  asking. 


Sauerman  Bros.,  322  S.  Dearborn  St.,  Chicago 


If  you  have  a  problem 
of  storing  or  reclaiming 
coal,  here's  a  special 
type  of  scraper  to  meet 
your  needs. 


! 


13 
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Pioneers 


There  was  no  Industrial  Oxygen  before  Linde 

DAY  By  Day  the  oxy-acetylene  torch  plays  an   increasingly 
important   part  in  industrial  development. 

Almost  everywhere  the  welding  and  cutting  flames  are  speeding 
production  and  lightening  labor,  cutting  costs  and  saving  time. 

This  tremendous  boon  to  industry  was  made  possible  by  The 
Linde  Company  who  first  produced  pure  oxygen  in  commercial 
volume. 

The  increasing  usefulness  of  the  oxy-acetylene  process  is  made 
possible  by  the  great  Linde  organization  which  not  only  rigidly 
maintains  the  highest  standards  of  purity  in  oxygen  but  adequate- 
ly meets  every  demand  of  an  ever-growing  market. 

The    linde    air    products    Co. 

THE  LARGEST  PRODUCERS  OF  OXYGEN  IN  THE  WORLD 

Carbide  and  Carbon  Building         30  East  42nd  St.,  N.  Y. 
t,'.:r  Kohl  Building,  San  Francisco 


Dec.  29,  1920. 
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The  eight  wars  oi  succcsslul  service  oi  uur  .\L1.  STKKl.  I.UJHT 
WEK.HTR.M'II)  WORK  P-ad^ur  Mixers  with  no  hreakaue  and 
little  wearinj.;-  out  of  parts,  lias  demonstrated  the  absolute  depend 
ahility  i>f  the  15adj,jer  Concrete  Mi.xers. 

The  contractors  say  that:  "The  liadj^er  Mixer  is  always  at  work 
i>n  the  job  and  no  delays,"  "That  it  is  liyht  to  haul  al>out  ;ind  never 

breaks  or  wears  i>ut. fhat  it  is  the  mixer  to  buy  if  you  w:int  to 

perform  your  contract." 

The  Xos.  5  and  7  are  especially  designed  for  culvert  and  bridge 
work  as  well  as  sidewalks,  curbs  and  j^utters.  The  Xos.  9  antl  11 
for  foundations  and  alley  i>avin,<.;  ami  the  Xos.  15  and  21  for  street 
and  hii^hway  paving". 


-•    / 


The       -      U3 


MiJXGt       Line 


NO  11    ,N0      15 


Write  for  our 
attractive 
prices 


Badger  Concrete  Mixer  Co. 

221   Grand   Avenue 
Milwaukee  Wisconsin 
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Blaw  Traveling  Heavy  Wall  Forms 


-The  cheaper  and  better  construction  method  —designed  and 
built  by  the  largest  manufactures  of  steel  forms  in  the  world 


On  Neiv  York's  :iuini'ays 
— traveling  form  for  n 
tnassive  wall. 


Heavy  Wall 
Forms 

They  give  you  quicker, 
cheaper  and  better  resu  hs 
when  building — 

Dams 
Piers 

Abutments 
Retaining  Walls 
Water  Reservoirs 
Blaw  Heavy  Wall  |J  and  similar  structures 

Forms  are  de- 
signed and  built 
to   meet    the    n- 

quirements  of  your  job — we  have  in  stock  numer- 
ous forms  of  varied  designs  and  sizes  which  can 
perhaps  be  adapted  to  vour  work. 

Wrile  for  lileraliire. 


€ 


Water  reservoir  construction — Specially  designed 
Blaw  form  for  casting  curve  faced  wall 


Nott:  -  Thrae  products  are  huiit  and  trade -mar  bed  by  Blaw-Knox  Company:  -Steel  Forms  for  Concrete 
Conttruction — Ctamahell  Buckrta— Fabricated  Sleet  Speciattiea — Water-CooJed  AppUan  rcj  for  High- 
Tmmperature  Furnacm»—Pre»aed,  Riveted  and  Welded  Plate  Work — Standardized  Sectional  Steel  Buildings 


B  LAW^KNOX 


PITTSBURGH.  PA-    P^  ki  HA    M  V   New  York-Boston-Chicago-Detroit 
603    Farmers  Bank  BIdg.  V*^\J  m  rr\  IN    T     Baltimore -Birmingham -San  Francisco 
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STEEL  BUNKS 


At  everv  joint  in 
the  TUiEk  Steel 
Bunks  there  is  a 
B  o  1  t  1  e  s  s  Lock. 
When  set  in  place 
it  h(ilds  the  tiamc 
perfectly  ripfid.  It 
is  as  easy  to  set 
up  as  an  ordinary 
Iron  Bedstead. 


nuTICKk  r.olt- 
less  Lock  is  sironj^ 
and  simple.  No 
hrains  required.  It 
just  goes  tog;ethcr 
naturally.  Then- 
are  no  bolts  to  gel 
loose.  Xo  nuts  to 
tall  off.  It  stays 
who  re  you  put  it. 


The  Only  TooU  Required   lo  Set  Them   Up. 

Miide   In    Jilnrtlr    l>.-.  k    luiil    liciihU    l>i-<  k    >I>U«    unci    In    Konl.lt.   <>r    >lnKl'-   «iillli« 
.\«k   for   lliiokli'l    >lio»iriii   loiiipli'li'   liiK'. 


HAGGARD  &  MARCUSSON  CO., 


KsliililNlii'il 
IS87 


1116  West  37th  St.,  Chicago 
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Think  of  the  Possibilities  of  This  Machine 


What  a  multitude  of  uses  it  has  for  the  con- 
tractor doing  general  construction  work. 

Visualize  the  great  saving  P  &  H  Excavator 
Cranes  effect  in  overhead  costs  as  well  as  the 
economy  of  operation. 

Consider  the  design  and  details  of  the  con- 
struction of  P  &  H  Excavator  Cranes.  THEN 
you  will  realize  just  how  this  combination  ma- 
chine has  supplied  contractors,  engineers  and 
material  yard  men  with  a  machine  capable 
of  a  variety  of  applications  at  small  expense. 

P  &  H  Excavator  Cranes  are  of  all  steel  con- 
struction; can  be  shipped  without  dismantling; 
require  no  accessory  propping  or  stabilizing  in 
operation ;  equipped  with  non-cloggable  cordu- 
roys, that  permit  operation  anywhere.  They 
are  operated  by  non-licensed  engineers. 

We  will  be  pleased  to  send  further  in- 
formation and  literature.     Ask  for  it. 


Condensed  Specifications: 
LENGTH  OF  BOOM:  30  ft.,  0 in.  BUCKETS:  '^  yd.  drag, 
scraper,  clamshell,  orangepeel.  TRACTION  SPEED:  I 
mile  per  hour.  POWER :  4  cylinder,  5  in.  x  6'i  in.  40  H.  P. 
Waukesha.  TUBULAR  TYPE  RADUTOR :  Latest  heavy 
truck  design.  DRAGLINE  PULL:  9,500  lbs.  SPEED: 
100  ft.  per  minute.  SWINGING  SPEED:  3  4-JO  per 
minute.  DRUM  CLUTCHES:  Outside  Band  Friction: 
SWINGING  CLUTCHES:  Conical  Clutches.  All  end 
thrusts  in  clutches  are  self-contained  and  do  not  come 
upon  bearing. 

Lifting  Capacities  P  &  H  Excavator-Crane 

Radius  in  ft.     Weight  Radius  in  ft.       Weight 

8...  15,200  20 5,200 

12..      9,800  25.      3,900 

16 6,900        30 3,300 

Pawling  ArHARNISCHFEGER  Go. 

EST.  1884 
MILWAUKEE,  WIS. 


so  Church  Strict,  Ntw  York 
Stephen  Glrard  Bulldine, 

Phll;idelphLa 
Whitney  Central  Buildins, 

New  Orleans,  La. 


Fidelity  Buildinc,  Pittsburgh,  Pa. 
Monadnock  Block,  Chicago,  111. 
Portland,  Ore..  Yeon  Bide. 
Central  Building,  Los  Angeles 
Monadnock  Bldg.,  San  Francisco 
L.  C.  Smith  Bldg.,  Seattle,  Wash. 


"You  see  them  wherever  you  go,  and  they  go  wherever  you  see  them" 
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The  Reach  Counts — 

Here  it  means  a  car 
loaded  to  capacity 

Ar.VR  sliortage  (Icinaiid.s  [\\o  JitU  load- 
ing of  every  available  ear.  ll»ri''.>; 
where  '•Rrowiiiiifx"  ellicit'iicy  eonu'S  in. 
Note  the  l)iuk<l — it's  in  [)usiti(jii  to  load 
the  extreme  end  of  the  ear  solidly,  even  on 
a  single  (rack.  And  Ihats  only  one  poinl 
in  the  fjcntTal  all-around  scrx  iee  reutlercd 
by  Browning  Locomotive  Cranes. 

Another  bigfeature  in  the  placing  of  tin" 
controls.  Ihcsi^  nn^  so  lixated  that  tin' 
ofKTalor  has  the  ■wmk  in  lull  sigliL  all  liic 
time,  each  and  every  control  being  handled 
by  him  ^vithout  changing  po.sition.  The 
separate  rotating  engine  makes  it  possible 


to  hoist,  rotate  and  travel,  all  at  the  same 
time — another  big  time-saving  feature. 

To  watch  a  "Browning"  at  work  is  an 
im|)ressi\e  sight.  Whiles  ap[)arently  as 
sturdy  and  unshakt-able  as  the  rock  of 
(iihraltar,  yet  the  rapidity  of  its  move- 
ments are  surprising.  "A  ( Jiant's  st nMigt  h 
with  a  Wizard's  deftness,"  has  been  aptly 
ap|)lied  to  tlie  Browning  Locomotive 
Crane. 

A  graphic  view  of  the  achievements  of 
tlie  J?rowning  Locomotive  (.'rane  in  all 
lines  of  industry  is  show  u  in  tht^  i'rowiiing 
Catalog,  \ourcopy  will  be scnton request. 

THE  BROWNING  COMPANY 

CLEVELAND,  OHIO,  U.  S.  A. 

SALES     OFFICES: 
New  York   Seattle      S«It  Lake  City  Birmintiham    Lo«  Anselea 

Chicaiio        Portland    Washington.  D.C.     Montreal  Sao  Franciaco 


LOCOMOTIVE  CRANES 
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The   Austin   Steam    Roller 


AuMtin    Motor   Roller  with    Pneumatic  Scarifier  Attachment 


WeMlern    Portable    Crushing   and  Screening    Plant 


Western    No.    20 ^Reversible    Road  Machine 

Leading  the  Advance 
in    Road    Machinery 

MODERN   road  buildiiij;  carried  out  through  large 
projects  of  a  magnitude  undreamed  of  five  or  six 
years  ago  has  compelled  the  remodeling  and  im- 
proving of  old-style  road  machinery  as  well  as  the  in- 
troduction of  new  types. 

The  Austin-Western  Road  Machinery  Company,  the 
"Leader  of  its  Line."  has  maintained  that  lead  not  by 
the  introduction  of  new-fangled  or  highly  experimental 
machinery,  but  by  the  conservative  evolution  of  sound 
practice,  liridging  practical  experience  with  modern 
needs  for  time  and  labor  saving. 

For  instance,  the  Western  No.  20  tractor  grader,  the 
last  word  in  massive  power  combined  with  handiness 
in  operation  ;  the  Austin  Rip-Snorter,  th«  only  practical 
solution  for  the  old  hard  macadam  road;  the  Western 
Portable  Gravel  Screening  Plant,  the  economical  way 
for  securing  a  local  supply  of  material;  the  Austin 
Steam  and  Motor  Rollers  with  scarifier  attachment,  the 
roller  with  ample  power  for  both  construction  and 
maintenance;  the  Austin  Motor  Pick-Up  Sweeper, 
sprinkles,  sweeps  and  picks  up  in  one  operation  any 
and  all  kinds  of  street  refuse  and  dirt. 

Every  one  of  the  above  types  embodies  recent  improve- 
ments or  entirely  new  features  to  meet  the  demands 
of   the   well   engineered   big  road  project  of  today. 


The   Austin    Rip-Snorter 


THE  AUSTIN-WESTERN  ROAD  MACHINERY  CO. 

CHICAGO,  ILLINOIS 


N*^w    York 

\  M  ■ .  I  n  y 


Phlladelphin 
Richmond 
.-•;ilt    Lak*'    C(tv 


Br»nrh   Ollirrs: 

Jackson  .MumphiH 

Dallas  Nashville 

OklahoniB    City      Atlanta 


St.  Paul 
Portland 
I'ittshurgh 


Loy  Angeles 
San  Francisco 


^*^>  AUJtO  MATHrNFFCT  COWVWy OF  AWllICA  oftUtt 
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BROWNHOIST 


Products  Include 

Locomotive  Cranes. 
Grab  Buckets. 
Urag-line  Buckets. 
Kloctric  Hoists. 
Tramrails  and  Trolleys. 
Overhead   Tr.   Cranes. 
F'illar  and  Jib  Cranes. 
Heavy  Dock  Machinery. 
Suspended  Concrete  Bins. 

Write  for  Catalogs 


Use  labor  to  the  best  advantage 

Wi'iildii  I  it  Ik-  l)<.il(.r  lo  um-  all  \"ur  men  in 
jdh.s  which  unly  a  man  can  handle?  .\  ^jrcat 
many  men  arc  now  doinj^  work  whicli  could  be 
handled  mechanically  much  more  rajjidly  and 
economically. 

A  Brownhoist  locomotive  crane  will  enable 
you  to  put  men  at  jobs  where  they  are  needed. 
Il  does  most  of  the  work  on  construction  jobs 
which  has  been  done  by  laborers.  A  Brown- 
hoist  does  all  the  bucket  work  such  as  handling^ 
stone,  sand  and  j^ravel.  Besides  it  drives  piles, 
handles  tubs  of  concrete,  forms  and  reinforce- 
ments as  well  as  switching-  all  the  cars. 

If  vou  have  anj'  handling.;  problems,  let  the 
lirownhoist  engrineers  solve  them  for  you.  They 
have  had  40  years'  experience  with  such  prob- 
lems and  will  yladly  tell  you  whether  you  can 
use  a  r.rownhoist  profitably.  Catalog-  K  shows 
the  way  in  which  many  contractors  arc  usinp: 
;i  Brownhoist  to  advantajije  (.»n  their  construc- 
tion jobs.     Write  for  a  copy. 


The  Brown  Hoisting  Machinery  Company 


40  Years  in  Crane  Business 

Cngincert  and  Manufactutcm  of    H«ii.>    I-'ock   Macliintry.   Bricl»e 
Crane*,   etc.,  as  well   a*  •mailer  Cranes  and   Hoists. 


Cleveland,  Ohio,  U.  S.  A. 


Branch   Offices  in  New   York.   Pittsburgh.   Chicago  and   San   Francisco. 
European    Representatives:    H.    E.    Hayes.    12    Rue   de   Phalsbourg,   Parin 
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DEPENDABLE   CRUSHING   MACHINERY 
WHERE  AND  WHEN  YOU  WANT  IT 

The  importance  of  a  continuous  and  reliable  supply  of  crushed  materials  in  road 
buildinij  need  not  be  enipliasized.  .\  mishaj)  td  the  quarry  crushing'  ])lant  or  a  break 
in  the  line  of  transportation  of  this  essental  material  means  suspension  of  work, 
costly  delays  and  dissatisfaction  to  all  concerned.  This  prolific  source  of  expense 
and  lost  time  is  positively  and  permanently  eliminated  bv  the 

GRUENDLER  STANDARD 

Portable  'Road  Crushing  Vlant 

The  entire  (nit fit  includin.y;  Crusher,  Elevator.  Bins  and  .Screens  are  mounted  on 
strong  trucks  and  can  be  moved  anywhere.  Rugged  (iruendler  Construction  makes 
this  powerful  unit  as  strong  and  solid  as  any  stationary  crushing  outfit.  The  crusher 
is  of  the  powerful  Swing  Hammer  Type  and  will  crush  all  road  materials  to  any 
fineness.  This  machine  is  luade  for  hard,  continuous  service  under  any  and  all 
conditions  and  insures  a  reliable  and  constant  supply  of  crushed  material  at  all  times 
and  at  the  place  it  is  desired.  Where  raw  material  is  available  near  location  of  work 
the  eliminatiiin  of  long  hauls  from  (piarry  or  crushing  plant  is  one  of  many  appre- 
ciable economies  made  possible  by  this  uiachine.  Considered  from  any  angle,  the 
Grucndler  Standard  Portable  Crushing  Plant  is  the  logical  solution  of  this  important 
])robIcm. 

Your  Inquiry  Is  Cordially  Invited 

GRUENDLER   PATENT   CRUSHER   AND   PULVERIZER   CO. 

921  North  Main  St.,  St.  Louis.  Mo. 


Dec.  29,  1920. 
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THE  OHIO  IS'THE  CRANE  YOU  NEED 
SEEING  IS  BELIEVING.  ASK   US  WHERE  YOU  CAN  SEE  ONE. 


PLYMOUTH  ST 


Ohio  Locomotive  Crane  Co.,  Bucyrus,  Ohio 
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Most    Popular 

Steam  Shovels  for  General 

Class  Contracting  Work 

l-"(>r  the  xriitTii!  f\vT_v-(iay  ii>c  on 
coniravtiny  w(»rk  such  as  Road 
<iraHin«.  Cellar  Excavating,  Sewer 
rrenchtnjr.  Railroad  Work.  L*oad- 
iny  and  I  iiloadinK  Cars.  Working 
111     Gravel     Pits,     Brick    and    Clay 

^'i»r<lH.  ^^toni-  Quarries.  Stripping.  Dltch- 
jnK.  I>r»_-ilpinK.  Etc..  y<ni  buy  tiu*  greatest 
1  mount  of  Hhovel  sutisfuction  In  evt-ry 
wuy  wbeu  yuu  buy  un  Ongood. 

W'f  wiU  tiikc  pleas- 
ure In  furnlshitip  you 
nn  request  complete 
information  on  any  of 
the  tllfferont  size  shov- 
els \vc  build,  which 
range  from  ihree- 
fuurths  to  six  cubic 
yjiri^lf*  «^;ii>acity. 

Write  today  for 
copy  of  Cenerul 
Cat  alog     B-2. 


AND 


A 


n  18 


.uV 


.'VL.'^i 


v-' 


">*tc-i 


1^ 


THE  UbbOuu  uOMPANY 


MARION,  OHIO 


Dec.  29.  1920. 
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KEYSTONE 


MID    L      ^     m-i^i 


Keystone  Drilliw  Co,  Beaver F*u5,fV 

TRACTION 
EXCAVATOR 


12  T 


on 


iYd. 
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IT  is  a  //fiA/,  traction  shovel  (steam  or  electric"), 
usable     with     four     different,     interchangeable 
scoops — Shimmer,    Dipper,    Dra^    Ditcher    and 
Clam-Shell     ioT  Road  Grading,   Trenching,   Back- 
filling,  Cellar  Digging,   Pit  Mining,  Loading,  Un- 
loading and  Handling  Materials. 

Saves  first  cost,  moving  cost  and  upkeep,  and  is 
readily  sold  or  rented  for  any  sort  of  excavation  job. 
There  are  1000  Keystone  Excavators  in  use. 

A  reliable  road  shovel  of  remarkable  adaptability 
to  other  uses. 

KEYSTONE    DRILLER    CO. 

BEAVER  FALLS,  PA. 

170  Broadway,  NEW  YORK  Monadnock  Bld(..  CHICAGO 

JOPLIN,  MO. 

Makers  of 

Keystone  Weil  Drills  and  Elxcavators 
Downie  Deep  Well  Pumps 


(Model   4 — 12-tOD   All   Steel   Excavator,   with    K-rd.   Skimmer.) 


4« 
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A  Jordan  Keeps  Traffic  Moving 


H\l 

1^ 

if^^'^^M 

A  Jordan  with  switch  entwine  and  one  man  removes  all 
snow  and  flan^^es  solid  ice  in  yards  or  on  runnino;  lines. 

When  the  snow  season  has  passed  the  Jordan  ditches, 
spreads  and  levels  banks. 

The  Jordan  Spreader 

"Does  the  work  of  an  army  of  men" 

It  Spreads,  Plows,  Flanges,  Scrapes,  Grades;  Levels  Sand,  Snow,  Clay, 
Ballast,  Rock,  Slag,  Debris,  Coke,  Coal,  Ore. 

Jordanize--- Economize 

Investigate  the  Jordan  today.  Let  us  tell  you  where  it  is  being  used  and 
how  many  of  the  large  Railroads  and  Industries  are  cutting  costs  with 
the  Jordan  Spreader. 


O.  F.  JORDAN  COMPANY 


EAST  CHICAGO,  IND. 


Dec.  29.  1920 
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CROPP 


Cropp  Double 

Chamber  Mixer 


^  The  three  distinc- 
tive features— Low 
Charge,  High  and 
Rapid  Discharge, 
and  Double  Cham- 
ber—give a  larger 
output  of  mixed 
concrete  than  any 
single  chamber 
mixer  of  same  rated 
capacity. 

The 

the 


^  Not  a  Continu- 
ous Mixer,  but  a 
Continuous  Succes- 
sion of  Separate 
Batches,  mixed  and 
poured  with  a 
smoothmess  of  op- 
eration that  elim- 
inates the  usual 
awkward  delavs. 


^  Compact,  power- 
ful, with  low  head- 
room, the  Cropp 
Double  Chamber 
Mixer  for  ten  years 
has  worked  success- 
fully under  all  con- 
ditions, has  been 
the  answer  to  large, 
yardage  require- 
ments. 


practical  contractor  will  want   to   test 
proved    advantages  of  Cropp  features. 

WRITE 


B.  M.   CROPP   COMPANY 

Factory   and    Warehousn 

2340  West  Kinzie  Street 

CHICAGO,  ILLINOIS 
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H  heihcT  it's  boxes  or  bales,  cases  or  earions.  barrels  or  t>T.'  i 
castings  or  ptgs,  there's  a  Afathews  Oracitu  Roller  Convei" 
plant  and  n'eds — profitably. 


cr  or  bricts. 
can  fit  your 


Use  More  of  Your  Power  For  Production 
Gravity  Will  Do  the  Hauling 


The  power  and  the  hibor  30U  now  use  for 
hauling  and  conveying  can  be  put  to  bet- 
ter use.  Throw  them  into  the  breach  that 
the  necessity  for  greater  production  has 
made.  Mathews  Gravity  Conveyers  will 
do  the  hauling,  do  it  more  efificiently, 
without  pay  and  without  power. 

The  illustration  above  shows  a  part  of  the 
Mathews  solution  to  the  varied  problems 
of  the  Aberthaw  Construction  Company, 
of  Boston,  Mass.  Whether  your  problem 
is  indoors  or  out,  no  matter  what  you 
have  to  carry,  the  Mathews  answers 
practically  every  conveying  purpose. 

Around  corners,  from  floor  to  floor,  from 
building  to  building — the  Mathews  will 


feed  your  workmen  with  materials  till 
the  job  is  finished.  And  then — off  to  the 
next  one. 

The  ball-bearing  rollers  of  the  Matthews 
Gravity  Conveyer  arc  made  of  seamless 
drawn  steel.  It  is  built  sectionally;  can 
be  installed  permanently  or  used  portably. 
Solving  conveying  problems  is  a  business 
with  us.  One  of  our  sales  engineers  is  in 
your  vicinity  and  will  be  glad  to  discuss 
}-ours  with  3'ou.  Write  for  our  new  cata- 
log showing  a  wide  variety  of  our  in- 
stallations. 

The  Mathews  Gravity  Carrier  Co  . 

142  Tenth  Street     ::    El  wood  City,  Pa. 
Branch  Factories:   Port  Hope,  Ontario — London,  England 


Member  of  Material  Handling  Machinery  Manufacturers*  Aesociation 


CRAVXTV 


i\o 


■-'-        CONVEYER. 


glSlMMMMIifltOflflflflOflflflfltOflflflflOflflflaiiiiiiiifiiifliifliifl^ 


Dec.  29,  1920. 
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'HERE  is  no  more  intensive  industrial 
engineering  than  equipping  buildings 
(CONVEYING  AND  ELEVATING  EQUIPMENT)       ^^ith  coal  and  ash  handling  mechanism, 

for  elements  of  economy  as  well  as  quality 
are]  involved.  Webster  equipment  means 
true  economy  because  it  lowers  the  cost 
of  operation. 

Webster  engineers  thoroughly  understand 
coal  and  ash  handling  machinery  and  de- 
sign equipment  that  is  exactly  fitted  to 
the  specific  work  it  is  called  upon  to  do. 
As  the  years  go  by,  the  sHght  wear  and 
tear  on  the  machinery  demonstrates  how 
rugged  Webster  equipment  really  is — and 
how  it  delivers  maximum  service  value  at 
minimum  maintenance  cost. 

This  is  why  Webster  coal  and  ash  hand- 
ling equipment  is  specified  by  buildings 
that  are  known  for  efficient  operation. 


■sriR  Mm ' 


^/^ 


Cr\\CAC>0 

KACTORiEaCHICAGOANDTIFFIN,OHia  sales  OFFICES  IM  principal  cities 
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Breaking 
Concrete 
Prepara- 
tory to 
Digging 

the 
Trench 


The  Buckeye  Concrete  Breaker 

Cutting  15.7  Feet  of  Concrete  or  Asphalt  per  Minute 

This  is  what  the  Buckeye  Concrete  Breaker  does.  It  does  the  work  of  a  gang  of  laborers,  does  it 
more  quickly  and  efficiently,  and  saves  the  contractor  that  much  expense  in  wages. 

1  liis  automatic  niacliinc  is  designed  and  built  fur  tlu'  tiiuclung  conlracttir  enuaj^cd  in  municipal 
work.  The  llOO-pound  hammer  makes  approximately  fourteen  strokes  per  miiuite,  with  a  sidewise 
travel  of  six  feet.    Ample  power  is  provided  with  a  15  h.  p.  valve-in-head  engine. 

In  Detroit  two  of  these  machines  have  justified  our  claims  that  they  will  pay  for  themselves  in 
a  short  lime  in  any  municipality.  > 

Complete    infnrmation    nn    rc(|ucsl. 

Buckeye  Model  "C"  Excavator 

Chain   and   Bucket  Type 

Following  in  the  waki-  of  tlu-  Concrete  Breaker,  the  Buckeye  Model  "C"  E.xcavator  takes  up  the  work  where  the 
Breaker  left  off,  and  sinks  the  trench  cleanly  to  any  desired  depth  up  to  15  ft.  In  width  it  is  equipped  to  dig  24. 
28  or  36  inches.  To  the  nninicipal  contractor  the  Buckeye  Model  "C"  is  an  invaluable  asset,  working  efHciently 
in  any  soil,  and  displacinji  a  Rreat  deal  of  hand  labor. 

Consult  with  our  rneiuerrs  on   yo\ir  particular  ])rob1im.     Full  information  on  request. 

The  Buckeye  Traction  Ditcher  Co. 

Findlay        -        -        _        .        Ohio 


Dec.  29.  1920. 
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I'  nritouekfd  photogropk  ofoneef 
/.-ij  1  ■  Hirt  H.mlnar. it.'*  built 
..  .t  .i-^fv  Tfjtiorj  fry  IF.  T. 
t  a  ft  !>btii  iy  ^on. 


^5-«5   7/.  /'.   ylrrry    /rj.ruf 

if  Aon,  I'koio\raphi  bclou- 
ihow  Jiv*  cddilivnal  Aiffv 
I'raftitft  aiio  vxt-nrd  '■  v 
J/r.  Campbrtl. 


Building  "Dirt  Boulevards" 
With  Avery  Road  Tractors 

A  few  years  ago  \V.  T.  Campbell  &  5>on  of  Council  Bluffs,  Iowa,  purchased 
an  .■\vcry  Road  Tractor  It  did  such  satisfactory  work  that  they  pur- 
chased another  and  another  until  today  they  have  six  of  these  Rreat  power 
units  at  work  in  Iowa,  building  "Uirt  Boulevards,"  the  finest  dirt  roads  in 
.America. 

.Avery  Road  Tractors  are  doing  the  same  fine  work  in  bulldinj;  good  roads 
on  all  sides  of  the  glohe.  Ten  years  of  actual  service  has  made  them  the 
world's  champion  road  building  tractors.  On  account  of  their  greater 
simplicity  and  durability,  they  stand  up  under  hard  road  building  work 
better  than  any  other  power,  giving  service  at  the  lowest  pos^illle  cost. 
.Avery  Road  Tractors  are  guaranteed  to  build  your  roads  .SO  per  cent 
cheaper  than  the  same  work  can  be  done  with  horses  or  mules,  and  also 
do  it  better.  This  means  cutting  your  roa<l  building  costs  in  two,  or 
building  lu'o  miles  of  belter  roads  for  your  present  cost  of  one. 
Road  building  is  about  the  hardest  test  to  which  a  tractor  is  put.  Avery 
superiority  in  this  field  may  be  partly  attributed  to  its  sturdy  "Uraft- 
Horse"  motor  and  "Direct-Drive  '  transmission — two  features  especially 
made  for  hea\->--duty  work.  Other  exclusive  features  are  Renew.d)lc 
Inner  Cylinder  W.ills,  Adjustable  Crankshaft  Hearings,  practically 
I'nbrcakable  Crankshafts,  Centrifugal  Gasifiers,  Valves-in-Hcad,  etc. 
There  arc  seven  sizes  of  Avery  Tractors — each  having  these  exclusive  an<l 
protected  features.  Write  for  Special  Koad  Tractor  Catalog  and  learn 
more  about  the  Avery  Line  of  Champion  Koad  Building  Tractors. 

Avery-ix  Your  Roads — "Belter  Roads  at  Less  Expense" 

AVERY  CO.,  Factory  and  Main  Office,  Peoria,  111. 


Branch   Housem:     Madiion.  F»r|0.  Omiha.  Miaarspolii,  Grand    Forki,  5ioui   Fall*.  Abrrdr^-n.  BilliDgi. 
Liacola.  Sido«r,  Oavcopoit,  Waterloo.  Dri  MoiQca.  lodiaoapoli).  Columbui.  KaoM>Cit>, 
^^^  Wicbita,  Stutliart,  Los  ADieIc*.  tad  bacrAiDcDlo 

^^H  DiMtribator$:  Atcft  Conpioy  of  Trtii;  Dallai.  Amaritio  aad  Bftumoal.  Trt»: 

^^^^  Avrry  Macbiorrr  Co..  Dcovrr.  Colo. 

^^^^  Almo   Other  Principai  Machinery  Ccnfcra 

A 

■   Tractc 


Almo   Other  Principai  Machinery  Ccnfcra 

lYERY 

Tractors, Trucks, Motor  Cultivators, 
ThrGshers,  Plows,  oic. 
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PP*^  Of  Course   It's  a  ^^ 

WILLIAMS  BUCKET 


The  Bucket  That  Bites 
and  Never 


We  have  a  bucket  to  meet  practically  an\ 

condition.     If   the   requirement   is    for   thi 

digging  and  handling  of  earth,  the  bucket  in 

the  illustration  is  the  type  that  will  pick  im 

a    "Jul I -capacity" 

load  every  time. 

See  our  catalog 

for  Buckets  to 

handle  other 

material. 


m 


Deep  and   Hard 
Gives  Out 

Williams  Buckets  have  made  a  record 

for  super-capacity  in  handling   bulk 

materials  and  excavation.   Frequently 

mm     r. 'ports    come    in    seating    that    the 

estimated  yardage  has  been 

grossly     exceeded. 

In  one  instance  a 

Williams  Bucket 

surpassed    i  t  s 

l|j    estimated 

"l|||,i    ya  1  d  i  ;  e 

''l|.     by  60%. 
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Olh«r  brldjea  ereticJ  »n<l  under  con- 
struction by  th."  City  of  Chicago  oince 
ISlS  Involving  SlrauM  patent,  ov-r  '.ho 
Chlcigo  Kner,  in  uddulun  to  those  i.'..i=- 
trateU.  aro  locatcJ  at  Grand 
Avenue.  Koosevell  Road.  ^^^_ 
Wanhlngton.      w  .  ;1,  —  -"'^ 

Madiaon.  Mom 
yZnd  streets. 


Tatent  clalina  Involved  In  the  ten  Chi- 
cago tirldgea  aualalned  lo  U.  S.  District 
Court  t»y  Judge  t'arpenter,  February  18. 
191S.   and    li>    the    I'.    S.   Ltrcult   Court   o( 

Appeals.     October     "•. 

I'iV    t'hicago. 


'a 


lilllMSr 


North  l.«>f 
Boulrtnril      link      Hrlilgr 


Strauss  Patent  Saved  the  City 
of  Chicago  $800,000  in  Con- 
struction Cost  on  Ten  Bridges 

The  last  ten  bridges  coiUr;ictt;tl  tor  by  the  city  ol 
Chicago,  since  1913,  employed  the  Strauss  patented 
support  for  the  trunnions,  which  eliminates  the  use 
1)1  columns  or  longitudinal  girders  in  the  space  be- 
tween the  main  trusses.  The  free  space  between  thr 
tail  end  of  these  trusses  thus  allows  the  use  of  inex 
pensive   counterweight   material. 

The  Strauis  patented  support  of  the  trunnions  fur- 
ther allows   full  angle  of  opening  of  the  bascule  leaf 
and   IS   especially   advantageous   in   the   design   of   the 
component  parts  of  the  striicture'where  the  counter- 
weight is  integral  with  tin-  trusses. 
At  compared   with   the  standard   trunnion   bridge  designed  and 
built   by   the  City  of  Chicago  prior  to   1913,  the  STRAUSS   pat- 
ent   saved    the   City    $800,000    in     construction     cost     of    the    ten 
bridge*  erected  since  1913. 

The  patent  used  in  the  Chicago  bridges  is  only  one  of  the 
many  economical  and  eflicient  Strauss  patents  relating  to 
movable  bridges. 

We  can  save  money  for  anyone  contemplating  movable 
bridge  construction  whether  for  highway,  railway  or  com- 
bined  use. 

Strauss   Engineering  Service,   perfected   through   experience 

gaincil  in  l.S  years'  concentrated  effort  in  design  of  over  $30.- 

(K)(1.()(X)  worth  of  bridges  in   service,  ensures  correct  and  safi 

results   for  every  type  of  structure. 

Consult  us  before  adoptingplans  or  undertaking  construction. 


IHL  51KAUSS  BASCULE  BRIDGE  CO.,  ENGRS 


225  North   Michigan  Ave.,  Chicago,  111. 

Ni'w     ^ork    <>lll<<..    :lil    (  liurt'li    M. 

)  iinudliin    oniirt    II     Windsor    ilolrl,    Monlrral 

ll):{    London    llldg..    Xiinc-onvrr,    B.   C. 


'Minlli    I.ciif 
Itoulniiril     link     llridge 


\M\ir    ■itr.el    Ilrlilge 
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Elevating,    Conveying     and 
Power  Transmitting  Machinery 


-   MADE    • 

EQUIPMENT 
FOR  DURABILITY 


Are  You  Prepared? 

To  take  care  of  the  big  jobs  ahead?  Is  your 
equipment  ample  to  enable  you  to  quote  a 
price  to  compete  with  your  competitors  and 
make  money  on  the  job? 

WELLER  MADE  EQUIPMENT 

will  help  take  care  of  the  labor  shortage  and 
reduce  the  pay  roll  by  doing  the  work  me- 
chanically that  is  usually  done  with  day 
labor. 

Weller  made  machinery  never  loafs  on  the 
job — it  is  specially  designed,  substantially 
built  and  will  do  the  work  that  is  required 
of  it. 

CALL  ON  US  FOR 

Belt  Conveyors,  Bucket  Conveyors,  Pan  Conveyors,  Drag 
Conveyors,  Bucket  Elevators,  Car  Unloaders,  Car  Loaders, 
Car  Pullers,  Power  Shovels,  Power  Scrapers,  Storage 
Bins.  Screens,  Weller  Made  Steel  Chain,  etc. 

Catalogue  No.  105E  Will  Inte  est  the  Engineer, 
Contractor  and  Road  Builder,   i-nt  on  Request. 

Weller  Mfg.  Co. 

Chicago 


NEW   YORK 
BOSTON 


BALTIMORE 
CLEVELAND 


PITTSBURGH 
SALT  LAKE  CITY 


Dec.  29,  1920. 
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Railway  Engineers  Who  Have 
Studied  the  Qualities  of  Lumber 

arc  a  unit  in  agreement  on  the  hut  that 

"The  Wood 
Eternal" 


CYPRESS 


Trade  M*Rh  Reg.  U.S.  P*TOmct 


(provided  that  you  get  Genuine  "Tide-water" 
Cypress,  guaranteed  by  the  Association's  Trade- 
mark) 

is  the  best  wood  for  all  forms  of  use  where  iiigh 
resistance  to  decay  is  an  essential. 

This  fact  is  pretty  clearly  indicated  by  the  recom- 
mendations of  the  Railway  Signal  Engineers  .Asso- 
ciation for  the  use  of  cvpress  in 

TRUNKING  and  CAPPING 

It  is  equally  valuable  for  right-of-way  fencing,  snow  fences,  and 
all  similar  forms  of  use  where  the  material  is  constantly 
exposed  to  the  action  of  the  weather. 

Make  such  forms  of  construction  supremely  durable  b\-  using 

CYPRESS 

"THE  WOOD  ETERNAT 

Full  data  regarding   Cypress  for  all  Railway 
uses  will  be  furnished  on   request. 

Southern  Cypress  Manufacturers'  Association 


Perdido   Building 
New  Orleans,   La. 


1314  Heard   National   Bank   Building 
Jacksonville,   Fla. 
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Has  Strength  and  Toughness  and  Is  Capable  of 
Resisting  Severe  Abrasion 

You  can  absolutely  depend  on  WILLIAMSPORT  WIRE  ROPE.  Every  strand  and  every  wire  is 
tested  before  the  rope  is  "closed  in,"  and  the  resisting  cable  itself  is  also  put  to  a  final  test  before 
shipping. 

WILLIAMSPORT  WIRE  ROPE  is  designed  to  uive  the  proper  service  required  in  the  particular 
place  where  it  is  to  be  used.    It  is  made  right,  absolutciv  dependable,  guaranteed. 

WILLIAMSPORTiQUALITY 

is  the  result  of  nearly  forty  years  ot   nianuiacturiii'.^  t  Npcntiuc  and  growlli.    We  are  one  ol  the  largest 
manufacturers  of  wire   rope  in   the  world. 

We  have  ample  stock  of  WILJ.IAMSPORT  WIRE  ROPK,  Ir.catrd  in  various  cities,  and  we  know 
wc  can  satisfy  you  in  point  of  service  as  in  jioint  of  (|iiality. 

Try  W^ILLIAMSPORT  for  that  odd  size 
Rational  Seroicc — Quick  shipments  can  he  made  from  our  warehouses  below 


^^     N'.   T. 
Pa. 


Boston,  Mas8. 
Denver.  Colo. 
Portland.   Ore. 

Hoiisttm,    Te\;i; 


San    Francisco,    Calif. 
Cinoinnatl.   Ohio 
Twisa.    Oklahoma 
Sf.it  tlo,    Washington 


WILLIAMSPORT  WIRE  ROPE  COMPANY 

WILLIAMSPORT,  PENNA. 

Western  01  f ice,  PeopleM  Gaa  Bldg.,  Chicago 


Dec.  29,  1920. 
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-for  Value  that  Endures 
Buy  Smith  Equipment 


THREE  prime?  factors  determine  whether   or  not   your  con- 
struction equipment  represents  a   profitable  investment :  — 
1st  —  Performance;  2nd  —  Endurance;  3rd  —  Service. 

Smith  Equipment  holds  all  records  for  speed  in  production  and 
for  endurance.  Your  investment  is  further  safeguarded  by  an 
efficient  service  organization  —  representatives  in  all  principal 
cities —  equipped  to  keep  Smith  Equipment  producing. 

It  is  essential  that  you  know  about 

SMITH  TILTING  MIXERS 

SifM  lOS.    14-S.   2t-S.    28-S  and  S6.S  .\t,,tJ  B^tch  Capacilitt 

SMITH  MONTILTINQ  MIXERS 
SMITH  PAVING  MIXERS 

lOE.     I4E  and  2lE  Mixed  Balctt    Capaclltt 

SMITH  EXCAVATOR  t  LOADER 

SMITH  PUMPING  OUTPITS 

SMITH  GLASS  BATCH  MIXERS 

ENGINES.  BOILERS.  CONSTRUC- 
TION EQUIPMENT 

Write  for  Catalogs  and  Pci*formancc  Records 

Smith  Equipment  is  in  service  all  over  the  world.  Twenty 
years  of  Export  Experience  and  unequalled  Export  facilities  assure 
the  most  pleasing  foreign  transactions  in  every  detail. 

The  T.  L.  Smith  Company 

351  Old  Colony  Bld^..  Chicago.  III. 

Factories  at  Milwaukee,  Wis. 
Eastern  Offices  and  Warehouse-50   Church  St.,  New  York,  N.  Y. 

Western  Warehouse— San  Francisco,  Cal. 
Export  Agents:  -  Richards   &   Hirschfield,   Inc.,   SO   Church    St., 

New  York,  N.  Y. 
Cable  Address:   Smithmixer.  Milwaukee  or  Richirsch,  New  York 


Smith  7'S  non-Tinin4  Mixer 


Smith  21-e  Pavln«  Mixcp 
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A.  New  Byers  Crane — Full  Revolving  Type 


'"pHE  John  F.  Byers  Machine  Com- 
•^  pany  has  brought  out  a  full  re- 
volving crane.  Its  construction  ar.d 
design  fully  measure  up  to  Byers' 
standards,  established  for  40  years. 
Purchasers  may  expect  the  same  de- 
pendable service  from  this  new  ma- 
chine that  its  partner — ^the  half-cir- 
cle swing  "Auto-Crane" — is  giving 
to  more  than  700  satisfied  users. 

Owners  will  find  the  new  crane  low 


in  purchase  and  operating  cost ;  sturdy 
and  rugged,  yet  reasonably  light  in 
weight.  It  will  be  furnished  mounted 
on  broad-tire  road  wheels,  crawling 
traction  trucks  under  one  or  both 
ends,  or  standard- gauge  rail  trucks. 
When  equipped  for  rail  service,  the 
machine  will  handle  the  work  re- 
quired of  small  locomotive  cranes. 
Steam,  gasoline  or  electrical  power, 
at  customer's  option. 


Full  information  gladly  furnished.     Write  or  wire 
us  direct  or  see  the  nearest  Byers  representative 


THE  JOHN  F.  BYERS  MACHINE  CO.,  200  Sycamore  St.,  Ravenna.  Ohio 


Sale*  Repreientativet  in   25   Leading   Cifi^u 


Dec.  29,  192U. 
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465  Feet— 7  Hours— and  a 
Rex  Paver 

Mr.  Pace,  j)resid«'iU  of  the  Federal  Pa\iiij;  Co., 
Chicago,  tells  us  that  in  his  twenty-five  years'  con- 
trattinj;  experience  lu^  has  ne\c'r  found  a  jtaver 
whor'i-  performance  tpialities  approach  lliose  c»f  th«; 
Rex. 

On  the  twelve-mile  Peoria-Henry  Hifjliway  in  Illinois, 
one  of  his  throe  Hex  Coiicnle  Pavers  —  a  1 1-K  — 
recently  placed  46.>  feet  of  8-incli  roadway,  J  6  feet 
wide,  in  7  hours'  time. 

The  Rex  mixed  twice  the  volume  turned  out  by  an- 
other iiKichiue  oil  the  j<>h,  put  clown  fiv<r  of  the  >ix 
mile^  comph-ted,  and  did  not  cause  one  minute's  <lclay. 

Coming  from  one  of  the  largest  and  most  successful 
(•ontractors — a  man  who  has  worked  virtually  every 
make  of  paver  and  mixer — this  endorsement  of  Ki'X 
Pavers  carries  an  impressive  sijiiiilicance.  \\  hat  the 
Rex  Paver  has  done  for  the  Federal  leaving  Company 
it  can  do  for  you. 


mw: 


Rex  Cli.iiiis,  Rex  Travdini;  \\  .lU-r    StTccns 
Rex  Sprockets,  Rex  Elevators  and  Conveyors 

CHAIN   BKLT   COMPANY,  MILWAUKEE 

Branch  Qj^tr%  ttnJ  Ittpresmuitit  rs  in  I'rinrifMit  Citi*$   in   ihf    I'nitrd  Slatfs  and  Ahro^ 


—^O 

AintrxVavcTs, 
mill  linx  ItuiUl- 
ittuMixvrsNos. 
7-.S.  It-S,  21-S, 
a  nit  2ii-S,are 
I  h II in  driven 
uilli  nil- fleet 
rhii  i n  -  Hex 
(.  U  n  b  c  Ic  o 
CItuin 
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nift  lityr^^^j-jsmsaiagi 


Road 
Pumps 


CHlScE  Road  Pumps,  either  single  or  dual  pump  mounting,  are  driven  by  four 
cylinder  gasoline  engines.  The  Dual  Triplex  Pump  is  a  positive  guarantee  to 
the  road  builder  that  he  wiP  get  water  at  all  times.  Our  "Watering  Down  the 
Road"  folder  will  be  mailed  on  request. 


We  manufacture 

Portable  Saw  Rigs 
Bilge  Pumps 
Centrifugal  Pumps 
Piston  Pumps 
Triplex  Pumps 
Hoists 
Elevators 
Mortar  Mixers 
Engines 


Write 
for  our 
catalog 


C.  H.  &  E.  Manufacturing  Company,  Inc. 


384-B  Clinton  Street 


« 


MILWAUKEE,  WIS. 


Dec.  29,  1920. 
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IngecgoU-  Rand 


Little  Tugger  Hoists  Are: 

Light,  compact,  portable,  compressed  air  yr  steam  operated 
mine  hoists.  They  can  be  set  up  anywhere  alniost  instantl\- 
without  the  use  of  special  tools  or  fittings. 


IVeitiht  i uilhout  rope)  

Dimensions 

Hoislintf  capacity  i80  lbs.  an  pres.)   .  . 
Hoisiins  speed        {80  lbs.  air  pru.)   .  . 


285  lbs. 

ll\'xlb\"  x20\' 

.      1000  lbs. 

85  jl.  per  min. 


Can  be  clamped  to  a  column  or  can  be  bolted  to  a  timber. 

Let  us  tell  you  how  "Little  Tuggers"  will  do  your  wort(. 


Ingersoll-Rand  Company 
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300  sizes  and  types— all  modern 


I 


E 


\'ER^'  air  power  user,  no 
matter  how  large  or  how 
small  his  requirements,  is  able 
to  secure  a  compressor  best 
meeting  his  needs  from  the 
Chicago  Pneumatic  line,  most 
complete  because  it  consists  of 
ovcr30o  distinct  types  and  sizes 


^ 


^i 


EVERY  Chicago  Pneumatic, 
regardless  of  size  or  type, 
is  oi modern  design  and  construc- 
tion throughout — the  last  word  in 
compressor  manufacturing  pro- 
gress. The  Simplate  flat -disc 
indestructible  valve  is  one  C-P 
feature.  Know  all  of  them.  Ask 
for  Bulletins 


Chicago  Pneumatic  Tool  Company 

Chicago  Pneumatic  Building    •     6  East  44th  Street    •    NewYork 

Sales  and* Service  Branches  all  over  the  World 

•T»nrr        Bijy  fonm  •Mc^viArota     •PHiiAOcmoA     Rjckmond  •Skattu       Ba.iictxona    Bmuswu  Ckkutiania       Honoliau         tiotfoou  •mo^/TUai    SlOUt  VAjMCoi.rvilk 

t%Att€XO*  •u*^Kfcxim  •NrwOuiAM  •Pn-nauium        SaltLuciCitt  •»  Uh/s  •Bikun  BviNtnAtus  •FRAniuiiJiioH    ]owM*taav9a    >AADtin>    ckaka  Tokyo        Wunnno 

•CUVD>t>fD       tx.  r*M>  HOCTTOM  aNrw  YCMUl  •KMTlAHD  mSaM  FMNCnCO  BOMBAV  CaOU  HaVANA  LUBON  MUAN  PaRU  TOIIOKTO 


BOYER  PNEUMATIC  HAMMERS- -LITTLE  GIANT  PNEUMATIC  AND  ELECTRIC  TOOLS 
CHICAGO  PNEUMATIC  AIR  COMPRESSORS --VACUUM  PUMPS -PNEUMATIC  HOISTS, 
GIANT    OIL  AND    GAS   ENGINES  ^a3<TcT>-.      ROCK  DRILLS  -•  COAL  DRILLS 


CHICAGO 

Depend  upon 


that  Name 
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Annual  New  Equipment  Issue 


ENGINEERING  ^--  CONTRACTING 


Published  by  Engineering  &  Contracting  Publishing  Co.,  608  South  Dearborn  St.,  Chicago. 


Haluert  p.  Gillette,  Prfudtnl  and  Editor  Lewis  S.  I.oueb,  Vue-rrtitJrnt  and  Gencml  .^anafr 

New  York  Office-:  Rni.  40J  Culumbia  Bank  BIdj;.,  507  Fifth  Ave.,  Riciiaku  E.  Bkown,  EatUrn  Uanater 

Clfvcland  Ufficc:  Room  413  Engiiiuc-rs'  Bldg.,  Lbu  Eiiluert,  MiiHater 

The  four  rotated  special  monthly  issues  and  4  quarterly  issues  of  E.  &  C.  (52  in  all)  entirely  cover  the 
civil  engineering  and  contracting  held  at  $4.00  a  year.  Any  one  of  the  four  special  monthly  issues 
may  be  subscribed  for  as  a  monthly  at  $1.00  a  year.  The  special  quarterly  issues  relate  entirely  to 
foreign  engineering  and  construction  practice.  The  (trlkUi  in  the  first  two  issues  of  each  month  com- 
pletely cover  the  municipal  engineering  and  contracting  field.  The  articles  in  the  first  and  fourth 
issues  of  each  month  completely  cover  county  engineering  and  highway  engineering  and  contracting. 
The  articles  in  the  3rd  and  4th  issues  of  each  month  completely  cover  steam  and  electric  railway 
location,  design  and  construction.  See  the  "masthead"  on  the  first  page  of  the  Weekly  News  Section 
for  information  about  our  weekly  contract  news. 


Roads  and  Streets — 1st  Wednesday 

lu)    Uottds  I'l    f^tr<'ft    (.'li-anlnc 

(b)   SIrMils  I'll    Slunlt'lpal    SII«coll>nlca 

K-i    MitiiaK**int<t)t    anil    OfTli'a 

Waterworks  and  Hydraulics — 2nd  Wednesday 


(s>   Wiitorworks 
Ibl   S«w«trM  and  Sunl- 
tatioo 

(e)    ManuR<*infnt    and    Ofllcv 
System 


(c>    IrrlSHtton    «nd    UralnuK<' 
(d)    Puwt>r  and   I'umplnc 


Railways  and  Excavation — 3rd  Wednesday 

■  u)     Kxcavntton  (•  »    VJuttrrl«'»    nnil    I'lXm 

(b>    Munttgcincnt    nnd         4il)    Sii-iini    Unilwayi*,   Cou- 
<-tincv    Syatvni  nlru.-tlt,!!    utnl    Mulritrnancc 

iv)    KIrilrti-     knllwuy     I'onHlrufllmi 
Kud    Mulntrntincu 

Buildings  and  Structure* — 4th  Wednesday 


ctf    nulMlnKi) 

(c)    Horbor    titructurra 


nil    .Mlnc'iHInlK-ouil    Htructurea 

<(.|    rruiMTtU'i*     of     slMtrrlAlii 

If)    SlitntiK«*rnt.nt     und     Ofllcct 

i<vnl»m 


CoprriKhl, 
Member      .\u.lit 


IDtO,    b7    Ihr    Knclnrrrlnit  und  Cantrurllns  I'ublUhlnK  Cumpaar. 

llurrau     of     Clrculutlonn.        >l..|nb«T     .\mii<k  liitnl     ItiiMlncitii     I'lipiTn.     Inc 


RxtTK   poatavr  In  Canada,  all   Isitura  t-.OO;  any  one  monthly  Iwtue   &0c.     Extra   forelKn   poataxr,   all   liutura  14.00;'  any  one 

monthly  lt»«in'  1 1  00. 
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Number  26. 


Our  New  Equipment  Issue 

Tliree  years  ago  ENlIINKKKI.NC,  .\.NL)  CONTK.AlTI.NG  be- 
gan the  practice  of  devoting  one  issue  each  year  to  descrip- 
(iuns  of  new  construction  and  engineering  equipment  and 
material.  The  fir.st  of  these  Issue.s  uppearetl  ou  January  30th. 
iyl8:  the  second  on  Januarj-  •29th.  1919.  La.st  year  we  fol- 
lowed another  policy  and  did  not  publish  a  new  equipment 
issue. 

Since  then  we  have  received  so  many  letters  askini;  ttiut 
this  particular  feature  be  continued  that  we  have  decided  to 
make  the  new  equipment  Issue  a  permanent  factor  in  our 
publication  .scheme.  Accordingly,  the  present  Issue  is  given 
up  entirely  to  descriptions  of  new.  or  improvements  In  old 
Machinery  and  equipment  and  materials  in  the  contracting 
and  civil  engineering  field. 

The  Issue  forms  a  review  of  recent  progress  and  therefore 
should  prove  not  only  full  of  suggestions  to  most  of  our  read- 
ers, but  may  well  be  kept  as  a  reference  catalog  of  the  Intpst 
engineering  equipment. 

Some  of  the  things  described  in  this  i.ssue  have  been 
described  in  our  columns  during  the  year,  but  to  these  have 
been  added  many  other  descriptions,  so  that  the  whole  forni.s 
a  comprehensive  compendium  of  labor  saving  devices.  The 
:idvertising  pages  also  will  be  found  instructive,  covering  as 
they  do,  a  wide  range  of  products  of  the  latest  designs. 

In  these  pages — advertising  as  well  as  editorial — are 
brought  together  several  hundred  machines  and  products  de- 
signed by  the  cleverest  of  engineers  and  Inventors.  America 
leads  the  world  in  the  manufacture  of  machines  for  reducing 
the  cost  of  construction.  This  fact,  we  believe.  Is  Impres- 
sively demonstrated  in  the  pages  of  this  issue. 


The  New  Year — A  Good  Habit 

A  decidedly  American  and  declderlly  benellcial  habit  this, 
of  starting  each  succcesslve  new  born  year  with  new  resolu- 
tions. The  same  hopeful  on-looking  resolution  Indicates  a  salu- 
tary acknowledgment  of  past  nilsi.ike.s  and  un  honest  deter- 
mination to  eliminate  them. 

This  particular  ceremony  Is  a  well  known  pstabllshment  In 
the  field  of  civil  engineering  and  contracting.  Not  that  we 
have  been  known  especially  for  our  faults.  But  when  we  do 
err — and  who  doesn't — we  are  not  begrudging  In  the  confes- 
sion, nor  slow  In  vigorous  attempt  to  correct  the  error. 

.Vccordlngly,  let  us  gather  around  the  1921  resolution  table 
and  proceed  with  the  executive  session  on  "Do's"  and 
"Dont's." 

First:  What  can  be  more  appropriate  as  the  first  Item 
iif  new  (or  Is  It  old?)  business  than  to  renew  our  resolve,  so 
painfully  compelled  by  the  war,  to  eliminate  waste— waste  of 
time,  of  materials,  of  labor,  of  all  effort?  Can  we  point  to 
any  need  of  the  whole  Held  that  calls  for  attention  before  this? 

Second:  Shall  we  not  subordinate  Belflsh  hopes  tor  the  ex- 
ploitation of  cross-roads  Inventions  and  personal  propaganda 
to  the  common  sense,  sure  development  of  the  whole  field  we 
serve. 

We're  all  making  some  private  resolutions,  too.  Hut,  back 
of  each  one,  we  feel  sure.  Is  a  sincere  wish  tor  a  very  happy 
near  year  to  be  enjoyed  by  every  civil  engineer  and  every 
contractor,  as  we  tear  off  the  last  page  of  the  old  calendar  and 
look  forward  with  strong  hopes  to  an  approaching  season  that 
holds  more  of  real  promise  than  any  we  have  yet  anticipated. 

.\nd.  many  happy  returns  of  the  same! 


(1) 
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Recent  Developments  in  Construction   and    Engineering    Equipment 


PAINT  SPRAYING  MACHINE. 

A  new  paint-spraying  machine  for  painting  bridges,  struc- 
tural work,  concrete  and  masonry  surfaces  and  for  the  gen- 
eral use  of  painting  contractors  has  been  placed  on  the  mar- 
ket by  the  Vortex  Manufacturing  Co.,  Cleveland.  O.  \n  im- 
portant   feature   of   the    machine  is  the  nozzle.    This  has  two 


and  a  misfire  results.  A  blasting  cap  carrying  case  which 
enables  the  miner  to  take  proper  care  of  his  day's  supply  of 
caps,  has  been  brought  out  by  the  Atlas  Powder  Co.,  Phila- 
delphia. Pa.  It  is  made  of  aluminum;  is  %  in.  in  diameter 
and  IMs  in.  long,  and  holds  seven  No.  6  or  No.  S  blasting  caps. 
It  has  a  telescope  lid,  which  is  protected  by  a  rubber  sleeve 
that  covers  the  joint  between  the  lid  and  the  case,  making  it 
absolutely  moisture  proof. 


Assembly   of   Compressor,    Paint    Container.    Air   Pressure   Applying 
Apparatus.  Spraying   Nozzle  and   Hose  Connections,   Etc. 

openings — a  central  opening  for  paint  and  an  annular  open- 
ing around  the  center  from  which  the  air  is  discharged  as  a 
veritable  blast  under  a  pressurp  appro.ximating  00  lb.  to  the 
square  inch.  There  are  sep^irate  conduits  for  air  and  paint, 
terminating  in  a  right  angle  on  each  side,  which  forms  an 
axis  for  the  nozzle  and  permits  it  to  be  operated  at  any  de- 
sired angle.  The  paint  is  driven  from  the  central  outlet  under 
low  velocity  and  is  immediately  picked  up  by  the  surround- 
ing air  jet  and  carried  to  the  painted  surface.  The  air  jet 
is  too  powerful  for  the  paint  to  penetrate.  It  works  in  de- 
fiance of  wind  and  .eravity  and.  while  there  is  a  small  amount 
of  spattering  from  the  surface,  this  loss  is  remarkably  s'mall; 
and  the  whole  tendency  is  to  spread  eveul.v.  rather  than  to 
spatter.  Thp  manufacturers  state  that  the  machine  has  con- 
sistently maintained  records  of  2,000  s(|.  ft.  per  hour  or  more 
on  plain  interior  work,  where  conditions  were  wholly  favor- 
able and  the  operator  experienced  in  his  task,  and  that  it  had 
been  quite  common  for  interior  painting  jobs,  sometimes  per- 
formed by  novices,  to  be  accomplished  at  the  rate  of  1,000 
to  l.fiOO  aq.  ft.  per  hour.  In  a  recent  job  at  the  E.  55th  St. 
gymnasium  in  Cleveland,  figures  that  had  been  preserved  at 
that  time  and  of  the  time  spent  in  previous  hand  painting 
made  a  good  basis  for  comparison.  Panels  104  sq.  ft.  in  size 
had  been  painted  by  2  men  at  an  average  of  35  minutes  per 
.panel  for  a  single  coat.  The  Vortex  appliance  handled  by 
1  man  did  a  panel  every  5  minutes  and  the  single  application 
equaled  2  or  perhaps  ?,  brush-applied  coats  in  cover. 

BLASTING  CAP  CARRYING  CASE. 

The  condition  of  the  blasting  cap  is  of  vital  importance, 
for  upon  it  depends  the  degree  of  success  of  any  blast.  The 
charce  in  a  blasting  cap  readily  absorbs  moisture,  and  its 
efficiency  is  decreased  in  direct  proportion  to  the  amount  of 
moisture  it  has  .^bsorbed.  The  only  sure  way  to  get  full 
exectition  from  the  explosives  used  is  (o  keep  blasting  caps 
dry.  The  practice  of  carrying  blasting  caps  loose  in  Uie 
^^^  ^^^.  pocket  is  dangerous. 

.-^^^""^^^^k.  ^.^m^^^         Nails,     matches 

j^^      ^^^^^        ^&\^^^^^^^       some     other 
I    ^^^J^^^P       Sm^         JBj       might 
V^rii^^^^^       ^^^Ldj/lt/f  ovct^  the 

^^---^^^  ftWy^^^  shell    and    canse    an 

"^"^  "^'-^  explosion     by    scrap- 

Case  for  Carrying  Blasting  Caps.  |q^    the    very    sensi- 

tive explosive  charge.  Dirt,  bits  of  paper,  lint  or  tobacco 
might  get  down  Into  the  shell  and  block  the  spit  of  the  fuse 

{2 


PORTABLE    REPAIR   SHOPS    FOR   MOTOR   TRUCK 
FLEETS. 

Moving  repair  shops,  mounted  on  motor  trucks,  which  were 
extensively  used  by  the  government  during  the  war  to  care 
for  its  large  fleets  of  trucks  at  home  and  abroad,  may  play., 
an  important  part  in  facilitating  the  successful  operation  of 
the  ever  increasing  fleets  of  trucks  oi)erated  by  large  com- 
iianies,  contractors  and  road  builders  throughout  the  country. 
It  is  possible  that  with  the  increasing  use  of  fleets  of  trucks 
in  various  lines  of  business  the  machine  shop  truck,  as  a 
flexible  medium  for  keeping  fleets  of  trucks  in  constant  run- 
ning order,  at  a  minimum  loss  of  time,  will  become  as  neces- 
sary and  vital  a  factor  for  commercial  use  as  it  was  during 
the  war.  The  continuous  operation  of  every  truck  is  an  :m- 
liortant  c-insideration  with  a  fleet  owner,  and  in  this  respect 
the  machine  shop  truck  has  proved  itself  a  time  and  money 
saver  through  its  ability  to  go  direct  to  the  crippled  truck 
and  put  it  in  shape  at  a  minimum  of  time.  The  accompany- 
ing illustration  shows  one  of  those  portable  machine  shops 
mounted  on  a  Four-Wheel  Drive  Truck.  On  the  chassis  is 
complete  eqiiipment  to  bandit  any  kind  of  repair  job.  A  sep- 
arate motor  furnished  the  power  for  operating  the  various 
machine  tools.  This  embraces  such  mechanical  apparatus 
as  a  drill  press,  screw  cutting  lathe,  electric  grinder,  blow 
torch,  welding  outflt.  forge  and  more  than  1,000  other  pieces 
of  machinery  and   tools.     Ea?h   tool   and   piece  of  machinery 


Machine    Shop    Truck    "Ready    for   Action. "■ 

has  its  own  location,  insuring  compactness  when  tho  cud  and 
side  panels  are  up  and  the  truck  is  in  motion. 


PNEUMATIC  TOOL  FOR  CUTTING  PAVEMENT. 

A  new  kind  of  machine  known  as  a  '"Paving  Breaker"  has 
been  recently  brought  out  by  the  Ingersoll-Rand  Co.,  New 
York.  They  are  made  in  two  types:  one,  weighing  5S 
lb.,  for  air  pressures  of  80  lb.  per  square  inch  and  over: 
and  the  other  weighing  68  lb.  for  lower  pressures.  These 
machines  are  very  similar  to  the  com- 
pany's standard  line  of  non-rotating 
hand-hammer  drills  and  have  the  same 
all-sti^el  cniislruction  and  essential  fea- 
tures. Their  field  is  the  cutting  and  re- 
moving of  asphalt,  concrete  and  bitu- 
lithlc  pavements  for  pipe  and  conduit 
trenches,  road  repairing,  laying  tracks, 
etc.  One  company,  using  the  heavier 
tool,  with  an  Ingersoll-Rand  Type  14 
portable  compressor,  is  stated  to  have 
]■  duced  the  cost  of  culling  and  remov- 
'nr  pavement  to  .S3  per  cent  of  the  cost 
Paving    Bre   ;  i,]   ),and   methods  and   completed   the 

work  in  25  pei  ?  lime. 
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2-STORY  SLPTR'  TANK  KKSIDKNTIAL  S'EWAGE 
DISPOSAL   I'LANT. 

A   vitrified   salt   elazed   clay   disposal   system   for   handling 
the  sewage  of  -  -^  and   InstiiuilonA  has  been  brought 

out    by    Fergu-  ilt    Block    Co..    St.    Luuis,    Mo.      The 

plant  Is  conipo.-Lu  oi  ihree  priniipal  parts:  the  settling  cham- 
ber, the  digestion  chamber  and  the  discharge  chamber.  FiK- 
lire  1  is  a  general  view  of  the  plum      The  flow  of  sewage 


Fig.    1.  —  rievation    of    System.      2-Story    Tank    at    Left;    Oltcharae 
Chamber  on    Right. 

'  rom  the  house  enters  the  settling  chamber  through  "A."  The 
olid  matter  settles  into  the  lower  chamber  (the  digestion 
(mmber).  and  the  pnrirted  liquid  flows  out  through  "B."    After 

IX  months'  d n  the  sludge  Is  pumped  into  the  third 

iiamber  (the  chamber)   through  "C."     Figure  2  is 

a  view  of  a  vertiia.1  .-cciion  of  the  2-story  tank,  with  the  con- 
nections of  the  inlet  and  the  outlets.  The  essential  feature 
of  the  plan  is  in  the  cone-shaped  throat  dividing  the  settling 
and  digestion  chambers.  The.  settling  solid  matter  passes 
down  over  the  sides  of  the  cone  and  is  trapped  in  the  diges- 
tion chamber.  The  gases  from  decomposition  cannot  force  It 
up  into  the  liquid:  neither  can  the  incoming  flow  of  sewage 
stir  it  up.  The  sludge  thus  auioniHtically  is  locked  up  and 
reduced  to  a  state  of  inoffensiveness.  The  digestion  cham- 
ber Is  designed  to  hold  a  year's  accumulation.  The  gases 
that  must  escape  pass  through  an  opening  at  the  top  of  the 
cone.     Gni\ily  nnly   is   the   force   that   conducts  the   process. 


ection    of   2-Story   Tank. 

without  the  aid  of  any  current  breakers,  baffle  walls  or 
syphon  which  require  delicate  adjustment.  The  only  atten- 
tion required  by  the  system  is  in  the  extraction  of  the  sludge. 
It  is  disposed  ot  through  "C"  in  a  way  that  is  shown  in  Fig.  ."?. 
Once  about  every  six  months  the  sludge  Is  pumped  Into  the 
discharge  chamber  by  a  simple  plunger  piston  ("D"),  with  a 
valve,  which  operates  in  the  extractor  pipe  ("C").  The  di- 
gested sludge  stands  in  the  extractor  pipe  at  water  level  and 
the  pump   is   as   simple    to   operate   as   a   water   hand-pump. 


Worked  up  and  down  s.-vi'ial  tiuies.  the  trick  is  done.  The 
discharge  chamber  is  oiih  of  sulUcieiit  siie  to  allow  a  lim- 
ited amount  of  slutly.-  to  bt-  laki-u  from  the  digestion  chamber 
at  any  one  time,  to  prohibit  a  discharge  of  sludge  before  it 
lias  thoroughly  decomposcil.  When  the  discliarge  chamber 
hah  betiii  illli'd,  the  top  Inyt-r  in  the  dleesiiou  chamber  then 


Fig.  3. —  vcnic.ii   btcrtor 


br^owing    Meant   for   Semi 
tton    Sludge. 


Annual    Extrac- 


settles  for  a  0-months'  treatment.  The  sludge  conducted  to 
the  discharge  chamber  is  left  until  it  is  thoroughly  dry  and 
entirely  inoffensive,  and  then  It  is  spaded  out  as  so  much 
earth.  The  system  which  Is  patented,  is  built  in  the  following 
standard  models: 

INCL,fDIXG  DISCHARGK  CIIAMBEK. 
Number 
pc-oplc.  Size.  I>(;|>lli 


Model 
number. 
2(5 
305 
3S5 
367 

?<4 
Mi 
364 
366 


1-  S  !4  In.  6  ft.  10  In 

B-IU  SO  In.  7  ft.  4  In. 

t2-lK  .t6  In.  7  ft.  4  In. 

2U-30  36  In.  13  fl.  4  In. 
WITHOl  T  Dl.SrHAIMil-:  CMA.Mnins. 

1-5  24  In.  6  ft.  4  in. 

6-10  .''0  In.  7  fl.  4  In. 

12-18  36  In.  7  fl.  4  In. 

20-30  .<8  In.  13  ft  4  in. 


NEW  DESI(;N   oi    MACADAM  ROLLER. 

After  many  years  of  expiriinental  work  and  test.s  under 
.Tctual  worklns  conditions,  ihe  Iro(|uols  Department  ot  the 
Barber  Asphalt  Paving  Co  has  perfected  and  placed  on  the 
market  what  is  claimed  to  be  an  entirely  new  type  of  ma- 
cadam road  roller.  The  most  noticeable  feature  of  the  new 
Iroiiuois  roller  is  the  vertical  boili-r  which  lests  upon  the 
steel  frame'vork  of  the  roller  itself;  a  separate  unit  to  which 
nothing  is  bolted.  The  boiler  may  he  easily  removed  for  re- 
pairs without  disturbing  any  other  part  of  the  roller.     It  is 


New    |[OquOi&   .MudUa.'i.    Roller. 

Stated  to  have  over  50  per  cent  more  healing  surface  than  in 
the  old  type  roller.  The  engine  also  is  a  separate  unit  and 
jests  upon  the  roller  framework,  on  a  three  point  suspension 
that  has  demonstrated  its  many  advantages  in  automobile 
construction.  The  drive  is  accomplished  through  a  differential 
gear  to  the  rear  wheels.     This  may  be  locked  o'lt  for  hard 
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straight  pulls.  Positive  steer  is  assured  through  a  steel 
quadrant  that  prohibits  the  front  roll  dragging  and  shoving 
up  the  surface  of  the  highway.  The  rear  wheels  are  equipped 
with  demountable  rims,  easily  renewed  when  worn.  A  steam 
scarifier  is  part  of  the  standard  equipment.  It  is  adjustable, 
scarifying  any  depth  desired  the  full  width  of  the  roller,  in 
the  hardest  kind  of  material. 


A  NEW  PLUG  DRILL. 

A  new  plug  drill,  for  use  in  sranite  quarries,  embodying 
features  worthy  of  note,  has  been  placed  on  the  market  by 
the  Sullivan  Machinery  Co.,  Chicago.  In  general  appearance, 
the  new  machine,  which  is  classed  as  the  "DH-S"  drill,  closely 
re'- ■•  •'■0  earlier  Sullivan  ••DF-3"  drill.     Both   tools  are 

made  throughout  of  the  highest  grade  of  alloy 
steel  bars,  and  drop  forgings,  carefully  ma- 
chined, with  the  working  parts  ground  to  ex- 
act size,  and  to  exceedingly  close  working  fits. 
Before  grinding,  working  surfaces  are  heat- 
fre.'ited  by  ."special  processes  to  provide  the 
necessary  resistance  to  wear  and  breakage. 
The  new  machine  weighs  only  21  lb.  It  is 
IT'-i  in.  in  length  and  has  a  cylinder  diameter 
of  1  7/lfi  in.  The  "DH-3"  strikes  a  heavier  and 
faster  blow  thin  the  old  drill,  which  gives  it 
a  considerably  increased  drilling  speed  and 
mokes  it  particularly  desirable  for  use  in  hard 
granite.  On  numerous  test  runs,  the  "DH-3" 
Iih^.E-ger  has  averasod  holes  4  in.  deep  with  %- 
in.  plug  bits  in  Barre  granite  in  15  seconds 
each.  A  new  and  essential  improvement  in  this 
machine  is  the  valvo  motion.  The  valve  is  sit- 
uated in  the  rear  end  of  the  cylinder,  and  is 
I'ntirely  enclosed  by  the  head  block  or  housing 
of  the  machine.  It  is  of  the  hollow  or  shell 
type  and  the  valve  action  is  in  alignment  with 
the  motion  of  the  piston.  End  seats  prevent 
freezing  and  leakage.  This  valve  is  light,  saves 
power  and  is  not  liable  to  breakage.  Its  ac- 
tion Is  not  affected  by  wear.  Air  is  admitted 
to  the  drill  by  means  of  a  push  handle  throttle  of  the  same 
type  as  that  originally  developed  on  the  pioneer  Sullivan  plug 
drill  and  used  since  that  time  in  improved  form.  The  blow 
of  the  piston  is  hard  and  unimpeded,  but  a  cushion  is  pro- 
vided at  the  rear. end  of  the  throttle  to  avoid  striking  the 
l;ack  head,  and  at  the  same  time  to  permit  a  rapid  recovery 
and  sh.irp  forward  strike  or  blow.  In  addition  to  increased 
drilling  speed,  the  "DH-3"  carries  with  it  reduced  vibration. 
making  it  easier  for  the  operator  to  handle,  and  giving  a  high 
degree  of  air  economy. 

PAPER  MOLDS  FdRtONCREfE~TEST  CYLINDERS. 

.-\  paper  mold  that  makes  possible  the  testing  of  concrete 
on  the  job  and  provides  a  link  between  the  field  and  the 
laboratorj-  has  been  placed  on  the  market  by  the  Standard 
roncrete  Apparatus  Co..  Washington,  D.  C.     The  molds  are 


SuHlvan     Plug 

DriM  Class 

"DH-3." 


T 

St 


Models   for   Concrete   Test    Cylinders. 

I   I  yl-O-ron  moll!,   with   marking  tag.  ready 
inrllo  of   ton   noslprt   molds;    in  center  is  the 
I    to  ,i.«<.<»*'mbie  molds. 


NEW  TYPE  OF  MOTOR  BUS. 

A  new  type  of  motor  bus  put  into  service  recently  at  Buffalo, 
N.  Y.,  by  the  Pierce-Arrow  Motor  Car  Co.  is  shown  in  the  ac 
coinpanying  illustration.  The  bus  is  mounted  on  a  Pierce- 
\rrow    2-ton    dual    valve    chassis,    equipped  with    pneumatic 


made  of  water  proof  paper  and  are  slit  so  as  to  rest  in  little 
apace.  They  make  the  standard  compression  test  piece  for 
concrete,  a  cylinder  6  in.  in  diameter  by  12  in.  length. 


New  Motor  Bus  Recently  Placed  in  Service  at  Buffalo,  N.  Y. 

tires.  The  steel  body  is  fitted  \.ith  all  the  known  safety  de- 
vices and  modern  conveniencG<*,  including  electric  lights,  push 
buttons,  a  heating  system  and  window  screens  and  shades. 
The  driver  and  passengers  have  clear  vision  on  all  sides.  The 
bus  is  stated  to  attain  a  speed  of  23  miles  an  !iour  with  ease, 
and  to  handle  well  in  traffic.  The  bus  has  a  capacity  tor  2.5 
passengers. 


A  NEW  TRACTOR  CRANE. 

A  tractor  crane  having  several  new  features  has  been 
brought  out  by  the  Northwest  Engineering  Works,  2S 
E.  Jackson  Blvd.,  Chicago,  111.  It  is  claimed  that  this  ma- 
chine steers  as  easily  as  a  tractor  or  motor  truck,  is  at  all 
times  under  the  complete  control  of  a  single  operator  and  is 
thus    enabled    to    enter  into  distinct  lines  of  work  requiring 


The  Northwest  Crawler  Crane. 

quick  action  without  maneuvering  for  position  or  special 
preparation.  The  motive  and  lifting  power  is  furnished  by  a 
GO-hp.  gasoline  motor,  mounted  on  a  revolving  platform,  with 
a  30-ft.  boom  and  traction  unit  made  up  of  heavy  duty  cater- 
pillar treads,  operated  with  shifting  gears  to  provide  perfect 
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steerage.  The  caterpillar  traction  unit  oi  the  macblne  is  go  de- 
signed that  by  throwing  a  lever  in  the  cab.  the  gear  operating 
the  traction  on  either  side  may   be  replaced  with-  a  smaller 
gear  and  the  equipment  enabled  to  make  a  complete  turn  in  a 
minimum  of  time  and  without  disturbing  the  pavement  or  ma- 
terial upon  uhich  it  Is  running.    It  is  ilaimed  that  in  this  ma- 
chine the  most  Inflexible  features  of  a  gasoline  engine  drive 
In   dredKlng   or  hoisting  are   overcome,   through   having    the 
hoistliiL-  drum>  teamed  with  a  brake  drum  with  ratchet  teeth. 
OI'  r;i!!!i»;  against  a  set  of  pawls.     Thus  with  thi»  engine  op- 
a  set  speed  the  load  can  be  shifted  and  dumped  at 
;  olnt  with  the  same  ease  that  charucterUes  steam 
y.    The  balance  of  hoist  upon  traction  baso  Is 
I  uniform  that  the  boom  can  be  swung  to  any 
•ngie   without    the   use  of  Jacks,  outriggers  or  stabilizing  de- 
vlc.s      Th.     ".  \  l.lllty  and   uHliiurlan   features  of  the   crane 
•  strated  when  It  was  run  up  a  25  per  cent 
.1  coal   pile,  where  it  unloaded  cars  ami 
.   forward,  gradually  working  up  to  a 
pile  expanded.    The  crawler  shoes  and 
thirds  of  the  cears  used  in  the  cruue.  an 
.\1I  M.eh  si>opd  gears  are  machine  cut 
•  inc  ball  bearings.     The  bnlanc- 
ind  run  In  oil  titht  case.     If  di' 
with  railroad  wheels,  clam  shell 
•ket,  pile  driver  unit,  or  eiectrii- 
.:[i  magnet. 


NEW  POHTAHLE  COMPRESSOR  OUTFIT. 

■  •      ■ble    air    comiiresM)r    developed    expressly 

'ractors  was  brought  out  by  the  Chicago 

.in     H..U   1(1..   New  York.     The   air  end   of  this   unit 

(8   of    a    two-cylinder   single    acting   vertical    air   com- 

ir  having  $-ln.   diameter   by   C-ln.   stroke   water   cooled 

!ers    and    plate    valves.      These    valves    have    been    de- 

'  '   -  an  operating  speed  of  400  r.p.m.,  and  at  this  speed 

■y  is  HO  cu.  ft.  per  minute.     The  compressor  dis- 

•  -^   iiirectly  Into  an  air  receiver  having  a  volume  of  10 

The   power  end   of   the  outfit   consists  of  a  vertical 

engine   having   4^^-ln.   diameter   by   5-ln. 

•d    cylinders.      This    engine    operates    at 

1. rjitn.    aiiii    i.-;    titled    with    a    friction    clutch    pulley   of 

proper  size  to  drive  the  compressor  at  Its  rated  speed.     The 
fuel  consumption  when  operating  at  full  load  is  25  pints  of 
ga.soline   per   hour.      Both    engine   and   compressor  are   thor- 
■iighly  cooled  by  a  positive  system  of  circulation.     The  cooi- 
ng  water   Is  forced   through   the  jackets  and  a   high  grade 


Chlcaijo  Pneumatic  Portable  Compretsor. 
efficient  radiator  by  two  centrifugal  circulating  water  pumps 
one  driven  by  a  belt  from  the  compressor  shaft,  the  other  by 
gears  from  the  engine  shaft.  A  rapidly  revolving  fan  oper- 
ating directly  behind  the  radiator  draws  through  It  a  bla.st 
of  cool  air  which  extracts  the  heat.  This  system  of  cooling 
requires  but  little  water  and  is  simple  and  reliable  In  oper- 
ation. The  equipment  is  mounted  firmly  on  an  all-steel  truck 
having  a  metal  canopy  top  with  canvas  sides  and  ends.    The 


front  end  of  the  truck  carries  a  tool  compartment  and  a 
20-gal.  gasoline  tank,  the  latter  mounted  high  enough  to  sup- 
ply the  engine  with  gasoline  by  gravity  at  all  time*.  A  re- 
liable  hand   brake    ir>    supplied    for   emergencies. 

.NEW  Oil.  fok(;e  for  drill  steel. 

The  proper  heating  of  <lrlll  steel  for  forging  and  tempering 
purposes  has  assumed  constantly  growing  importance.  In 
order  to  reallie  the  benetlis  o(  the  high  grade  steel  It  U  es- 


Front  view  of  Furnace  Showing  Steela  In  Poiitlon  tor  r-ieaiiny;  and 
Signalling  Pyrometer. 

.<<ential  that  It  should  be  heated  uniformly,  and  without  dan- 
ger of  burning  and  thus  removing  the  carbon  content,  to  Just 
the  exact  hent  experience  has  shown  to  be  correct  for  each  of 
these  two  purposes.  The  use  of  oil  or  gas  furnaces  has  been 
growing  in  favor  for  several  years  past  and  this  article  de- 
scribes a  new  oil  or  gas  forge,  which  has  been  designed  by 
the  engineers  of  the  Sullivan  Machinery  Co.,  Chicago,  in 
conjunction  with  the  builders  of  well-known  equipment  of 
ihls  type,  to  secure  the  uniform  results  described  above.  The 
.Sullivan  drill  steel  furnace  consists  of  a  rectangular  cast- 
iron  box  with  Are  brick  lining,  adjustable  hearths  and  hoods, 
and  having  a  burner  or  atonilzer  at  one  end.  as  shown  In  the 
illustration.  Steels  may  be  Inserted  from  either  or  both  sides 
of  the  furnace,  although  In  ordinary  practice  one  side  only 
Is  used  and  an  adjustable  stop  made  of  tire  brick  forimi  an 
abutment  for  the  ends  of  the  steel.  About  20  1>^-In.  bits 
may  be  placed  In  the  furnace  from  one  side  at  one  time.  Rec- 
ords kept  over  a  long  period  Indicate  that  the  normal  con- 
sumption of  fuel  oil  in  this  furnace  is  from  Iti  to  IS  gal.  per 
tl:iy  of  eight  hours,  or  approximately  2  gal.  per  hour.  Com- 
I  !'~-fil  air  Is  used  for  atomizing  the  oil  fuel,  being  reduced 
iioiii  the  high  pressure  service  line  to  a.  pressure  of  from 
1  to  5  lbs.  as  required  by  the  character  of  the  fuel.  The  fur- 
nace is  -1  ft.  9  in.  long.  2  ft.  9  In.  wide  and  4  ft.  2  In.  in  height 
f  ver  all.  The  combustion  chamber  is  4'i  in.  long.  G%  In.  wide, 
and  7  In.  deep.    The  furnace  weighs  2.100  lb.  net. 


AIR  HOSE  COUPLINGS. 

.\n  air  hose  coupling  with  several  new  and  important  fea- 
tures has  recently  been  placed  on  the  market  by  the  Inger- 
soll  Rand  Co..  11  Broadway,  New  York.  It  Is  cjilled  the  "Lit- 
tle David"  hose  coupling  and  will  be  distributed  as  an  acces- 
.sory  to  the  line  of  "Little  David"  pneumatic  tools  manufac- 
tured by  the  same  company.  Hose  couplings  which  become 
leaky  after  short  use  are  the  cr.use  of  serious  air  losses, 
whether  In  the  small  shop  or  the  larcie  plant  using  hundreds 
of  hose  connections.  Anoth'T  trouble  commonly  experienced 
with  many  couplings  Is  jamming  or  sticking  through  some 
slight  Injury,  making  them  difficult  or  almost  impossible  to 
connect  or  disconnect.  The  design  of  the  "Little  David"  coupling 
has  been  made  with  the  view  to  overcoming  these  troubles. 
Its  main  features  are  its  sturdiness  and  simplicity,  and  an 
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all  arcund  ability  to  stand  lots  of  abuse  without  affecting  its 
service.  Actual  tests  over  long  periods  of  -service  have  fully 
demonstrated  its  reliability.  The  coupling  consists  of  two 
parts,  male  and  female.  The  female  end  is  lilted  with  a  V- 
shaped  rubber  gasket  providins  an  air  tight  joint.  The  gasket 
is  prevented  from  blowing  out  should  the  coupling  accidentally 
be  disconnected  tmder  pressure,  by  a  protectiv.^  .shoulder  in- 
side  the  coupling.     The   feniale  end   is  exceptionally  sturdy, 


Little  D.ivid  Air  Hose  Coupling. 

there  bcin^  no  exposed  parts  which  might  be  liable  to  injury 
and  cause  jamming  or  sticking.  The  locking  shoulders  are 
hecvy  with  large  bearing  Surfaces.  The  locking  spring  is 
sLi-ong  and  durable,  and  can  be  replaced  it  necessary.  The 
parts  are  made  of  a  metal  not  subject  to  ordinary  rusting  or 
corrosion.  The  male  end  has  a  very  liberal  bearing  in  the 
female  end  which  assures  alignment  and  long  wear.  Another 
feature  Is  the  absence  of  auy  outer  sleeve  exposed  to  injury. 
The  air  ports  are  straight  and  of  unifonn  diameter,  offering 
least  restriction  to  the  air.  The  coupling  may  be  connected  or 
disconnected  by  a  quarter  turn.  A  groove  in  the  hose  end  of 
each  part  allows  using  a  hose  clamp  to  attach  securely  to  the 
hose.  "Little  David"  hose  couplings  are  manufactured  in 
H-fn.  and  %-in.  sizes,  which  aie  interchangeable:  that  is,  a 
4-in.  male  piece  may  be  used  with  a  %-in.  female  end  or  vice 
versa.  Gaskets  are  also  Interchangeable  between  the  differ- 
ent sizes. 


PUMP  HAS  BUT  ONE  MOVING  PART. 

A  distinctive  type  of  pump  containing  but  one  moving 
part  has  been  designed  by  the  Western  Pump  Co.,  Daven- 
port. Iowa. 

A  circular  disc  or  impeller  wheel,  having  a  predetermined 
number  of  blades  on  each  side  of  the  outer  rim,  is  attached 
to  the  revolving  shaft.  Pumping  action  draws  the  water 
in  at  the  periphery  Instead  of  the  center,  as  is  the  rule  with 
centrifugal  pumps,  and  discharges  at  the  periphery  under 
pressure.    Sizes  range  up  to  60,000  gal.  per  hour  capacity,  and 


General    Deslon   of    Pump. 

it  is  claimed  that  the  positive  action  of  the  plunger  type, 
together  with  the  volume  and  simplicity  of  the  centrifugal,  is 
obtained  In  practice. 

Pressures  are  provided  for  up  to  200  lb.  to  pump  any  type 
or  kind  of  liquid.  The  general  design  Is  shown  in  the  ac- 
companying illustration. 


PUMPING    OUTFIT    FOR    ROAD    BUILDERS. 

A  pumping  outlit  especially  designed  for  pipe  line  pumping 
en  concrete  road  work  and  for  supplying  water  for  arilling 
operations,  has  been  brought  out  by  the  Novo  Engine  Co., 
Lansing,  Mich.  The  outfit  can  be  furnished  in  6,  8,  and  10 
H.P.  sizes  and  with  capacities  of  from  28  to  50  gal.  per  minute, 
for  operating  against  pressures  up  to  300  pounds  or  a  CyO-ft. 
head.  The  outfit  consists  of  the  standard  Novo  engine  and  u 
Novo  back-geared  pump  both  mounted  on  a  channel  steel 
base.  The  gears  from  the  engine  to  the  pump  are  cut  gears. 
The  pinion  on  the  engine  is  mounted  on  a  contracting-band 
friction  clutch  for  disconnecting  the  pump  when  staitin,« 
the  engine.  The  pump  gears  are  also  cut  gears  and  the  pinion 
is  cut  from  a  solid  steel  blank.  The  large  drive  gear  is  bolted 
to  a  disc  which  is  cast  integral  with  the  crank  shaft  of  the 
pump  and  is  mounted  between  the  pump  cranks.  It  will  be 
noticed  from  the  illustration  that  the  pump  frame  has  been 
extended  to  the  base  of  the  engine,  thus  making  it  possible 
to  mount  the  engine  at  the  end  of  the  pump  frame.  In  this 
type  of  duplex  pump,  with  cranks  set  at  90  degrees,  the  pres- 


NOVO  Duplex  Pumplny  Outfit. 

sure  strokes  overlap  so  that  an  almost  continuous  stream  of 
water  is  supplied.  This  is  very  desirable  when  pumping 
long  distances  because  it  reduces  the  water  hammer  in  the 
pipe  lines  and  enables  the  outfit  to  pump  the  water  longer 
distances  with  less  strain  on  the  pump. 

EIGHT-COUPLED   SWITCHER   FOR   INDUSTRIAL 
SERVICE. 

The  motive  power  requirements  of  contractors  and  indus- 
trial plants  are  many  and  varied,  necessitating  the  use  of 
locomotives  which  differ  widely  in  type  and  capacity.  Among 
the  most  notable  engines  built  for  industrial  service  during 
the  past  year  are  two  which  were  constructed  for  the  Cambria 
.Steel  Co.  by  The  Baldwin  Locomotive  Works.  These  loco- 
motives are  of  the  eight-coupled  type,  and  are  simple  in  con- 
struction with  all  parts  of  ample  strength  for  severe  service. 
The  total  wheel  base  of  engine  is  16  ft.  and  the  locomotives 
operate  on  maximum  grades  of  1%  per  cent  combined  with 
curves  of  12  degrees,  although  they  are  capable  of  traversing 
curves  as  sharp  as  21  degrees.  These  locomotives  are  notable 
because  of  their  very  high  capacity  as  they  exert  a  tractive 
force  of  08,000  lb.,  which  has  not  been  exceeded  thus  far  by  any 
other  eight-coupled  non-articulated  locomotive  completed  by 
the  builders.  The  engines  are  used  on  rails  weighing  85-100 
lb.  per  yard.  The  boiler  is  equipped  with  a  wide  firebox,  and 
superheater,  and  has  the  unusual  diameter  for  a  switching 
locomotive  of  86  in.  The  weight  on  driving  wheels  is  270,000 
lb.  Walschaerts  valve  m»tion  is  used  and  is  controlled  by  a 
power-operated  reverse.  The  cylinders  are  27x30  in.,  and  the 
driving  wheels  are  50  in.  in  diameter.     The  height  and  width 
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ol  tho  locomotives  are  limiti-d  to  conform  to  the  Pennsyl- 
vania R.  R.  clearance  diagram.  The  height  Is  14  ft.  8*4  in. 
and  the  width  is  10  ft.  2  in.  For  this  reason  it  was  necessary 
to  give  careful  attention  to  the  location  of  the  boiler  luouni- 
iiffes.  The  sand-boxes  are  four  in  number,  placed  two  right 
and  two  left,  and  the  bell  isi  inuuuted  on  the  round  of  the 
botleT  on  the  left  hand  side.     The.si*  locomotives  ar«  capable 
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Hiavj    Industrial  Typo   S*itchcr. 

of  handling  about  2,000  tons  uf  oars  and  lading  un  a  grade 
of  1  per  cent  and  are  suitable  for  the  heaviest  class  of  in- 
<lustrial  switching  service,  where  tracks  are  permanently  laid 
and  of  Rubatantial  construction.  I.,oco!notlve8  of  similar  typo 
hut  preferably  lighter  In  weight  can  also  be  used  to  advanta);i> 
in  heary  contracting  service. 


.Vr(;ER  ROTATOR  OF  NKW  DESKJN. 

'n  (irilUng  soft,  broken  or  loose  ground,  it  has  been  found 
that  the  ordinary  compressed  air  tmmnier  drill  strikes  too 
hard  a  blow  for  satisfactory  progress.  Us  penetration  is  so 
great  at  each  stroke  that  it  Is  unable  to  throw  the  mud  and 
cuttings  from  the  hole,  resulting  in  speedy  clogging  of  the 
tit.  To  overcome  this  difficulty  the  so-called  auger  drill  has 
been  developed.  In  this  type  the  stroke  is  relatively  short 
and  the  blow  lleht  and  rapid.  At  the  same  time,  the  strength 
and  speed  of  rotation  have  been  increjtsed,  to  provide  for 
keeping  the  hole  true  and  round,  and  to  aid  in  ejecting  the 
sludge.  Solid  spiral  steel  and  a  "flshtail"  bit  are  often  used 
with  auger  drills,  the  twisted  steel  serving  as  a  conveyor  for 
the  cuttings.  An  auger  rotator  brought  out  recently  by  the 
Sullivan  Machinery  Co..  posses.ses  certain  distinctive  fea- 
tures. This  Sullivan  "DR-ST"  auger  rotator  weighs  351,4  lb. 
The  strength  and  rapidity  of  rotation  have  been  materially  in- 
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creased.  In  all  the  Sullivan  Rotators  the  rotation  is  accom- 
plished by  means  of  straight  and  spiral  flutes  milled  in  the 
front  portion  of  the  piston  bar.  which  are  engaged  by  lugs 
on  a  removable  bronze  nut.  The  piston  crooves  also  engage 
lugs  on  the  inteinor  of  the  encircling  ratchet,  which  imparts 
the  turning  movement  to  the  chuck,  and  thus   to  the  steel. 


In  the  new  model  Sulli\un  auger  the  steel  is  turned  by  a  four- 
pawl  ratchet  on  the  forward  r^troke  as  the  blow  of  the  piston 
IS  ileliveretl.  The  action  of  lli<  slundurd  rotator  valve  com- 
Lineii  with  the  forward  stroke  rotation  to  keep  vibration  and 
jar  on  the  operator  di)wn  to  a  low  factor.  In  this  new  model, 
an  automatic,  pulsation-type  lubricator  has  been  embodied, 
thus  furnishing  the  working  parts  with  sultlclent  oil  at  all 
times.  For  occasional  use  In  hard  ore,  the  "OR-ST"  Is  enuipptxl 
to  use  hollow  steel,  and  a  pushbutton  is  located  in  the  lower 
valve-buffer,  by  nn-ans  of  which  the  entire  jet  of  Incoming  air 
may  b«)  thrown  down  the  steel  to  clean  the  hole. 


I'ORT.VHI.K    CK.NKH.VTOR   SETS    FOR    OPER.VTlNt; 
tO.NSTRl  CTIO.N  M.UHINERY. 

The  requlreiiu-iitri  ut  ilii<  .\rmy  ilunnt;  lli.-  war  brought  par 
Miular  emphasis  to  Ihe  tact  that  for  rertaln  work  and  condl- 
'uuis  an  Independent  portable  source  of  power  and  light  was 
Indispensable.  (Jasoline  enKlnedriven  generators  of  various 
sl2os  were  employed  extensively  to  great  advantage.  Th<' 
Mlis-Chaliners  .Mfg.  Co.,  .Milwaukee,  Wis  ,  which  furnished  a 
;.irgi'  number  oj  these  sets  lo  the  Uovernment,  has  now  placed 
I  hem  on  the  market  for  general  use.  They  make  available  to 
Ihe  contractor  a  source  of  power  and  light,  flexible  In  applica- 
tion and  comparatively  cheap.  Two  sizes  have  been  brought 
out— a  5   k.w  .   110  or  ;:'ii  voli   :in<|   a  1.1   k.w..   110  or  L'L'Ovolt. 


15  Kw.  Generator  Set  Mounted  on   Army  Trucks. 

These  sets  employ  four-cylinder,  four-cycle  gasoline  engines 
cf  the  automobile  type  which  are  of  ample  size  and  rating  to 
withstand  continuous  full  load  service  without  being  over- 
taxed. The  engines  will  carry  momentary  overloads  up  to  the 
ultimate  capacity  of  generator  without  bringing  undue  me- 
chanical strain  on  any  of  the  working  parts.  They  are 
equipped  with  standard  magnetos,  carburetors,  water  circulat- 
ing pumps,  tubular  type  radiators  and  fans.  Governors  are 
provided  which  positively  regulate  the  speed  to  within  4  per 
cent  of  the  set  speed  ot  Ihe  engine  from  no  load  to  full  load. 
The  generators  are  provided  with  compound  windings  propor- 
tioned so  that  the  voltage  variation.^  do  not  exceed  2  per  cent 
from  the  set  voltage  from  no  load  lo  full  load.  The  5  k.w.  set 
has  three  main  hearings:  one  being  the  standard  ring  oiled 
penerator  bearing,  the  other  two  being  In  the  engine  frame. 
The  generator  is  held  In  accurate  alignment  by  a  rigid  barrel 
housing  which  Is  machined  to  lit  shoulders  on  the  motor  and 
generator  frames.  A  coupling  on  the  generator  shaft  fits  Into 
a  recess  in  the  flywheel  and  Is  bolted  rigidly  to  it.  The  fly 
wheel  and  coupling  are  enclosed  in  the  barrel  housing.  This 
construction  gives  a  very  compact  arrangement  and  one  in 
which  the  bearing  alignment  does  not  depend  upon  the  rigidity 
ot  the  base  casting  and  foundation.  In  this  set  the  gasoline 
tank  Is  mounted  above  the  generator  with  gravity  feed  to  the 
carburetor.  The  switchboard  is  mounted  on  angle  Irons  at- 
tached lo  the  base  casting.  The  l.>  k.w.  set,  which  is  shown 
mounted  on  an  Army  truck  in  the  illustration,  is  in  some  re- 
spects different  in  con.'^tructioii  from  the  .'>  k.w.  set.  The  gen- 
erator is  provided  with  front  and  rear  bearing  housings  and 
is  coupled  to  the  engine  by  means  of  J  flexible  coupling.  The 
gasoline  tank  is  rectangular  in  form  and  Is  mounted  in  the 
base  under  the  engine.  The  gasoline  is  raised  to  the  car- 
buretor by  means  ot  a  vacuum  system  similar  to  that  widely 
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used  in  automobile  construction.     In  this  set  the  switchboard 
IS  separately  mounted  and  may  be  placed  in  aiiV  convenient 

IKISitiOIL 


A  STANDARDIZED  8Kc  I  lONAL  STEEL  Bl  ILDING. 

The  Blaw-Knox  Co.  of  Pittsburgh.  Pa.,  pinced  on  the  market 
durinK  the  past  year  a  sectional  building.  Tliis  building  is 
made  of  steel  throughout — a  structural  frnmo  bolted  together, 
specially  pressed  (patented!  heavily  e;ilvanized  shei-t  steel 
siding,  steel  doors,  sliding  or  swinging;  windows  and  skylights 


inserted  between  the  tire  and  wheel  felloe  furnishes  the  nec- 
essary resilience  in  adjusting  the  circumference,  and  roller 
bearings  are  used  in  mounting  the  wheel  in  its  frame.  The 
operating  handle  is  hinged  in  the  frame  and  may  be  held  at 
any  convenient  height  to  suit  the  operator.  The  importance 
of  the  binge  feature  lies  in  the  fact  that  there  being  np 
fulcrum,  it  is  impossible  to  raise  the  measuring  wheel  off  the 
rail  head  by  bearing  down  on  the  handle.  A  small  cast-iron 
trailer  wheel  assists  in  guilding  the  instrument  along  the  head 
of  the  rail.     A  direct  reading  counter  mounted  on  the  frame 
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standardized    Section 

may  be  placed  wherever  desired,  being  interchangeable  with 
i-iding  and  roofing  sheets.  Standard  ventilators  and  skylights 
are  also  furnished  when  specified.  Prudential  steel  buildings 
— as  tiiey  are  called — are  furnished  in  all  widths  from  S  ft.  to 
50  ft.  and  in  any  length.  The  same  principle  of  design  and 
manufacture  has  been  applied  to  the  Quixtet  steel  garage  also 
placed  on  the  market  during  the  past  year.  They  are  fur- 
nished in  single,  double  and  multiplex  sizes. 


NEW  DEVICE  FOR  TRACK  CHAINAGE. 

A  measuring  instrument  that  is  claimed  to  reduce  track 
chainage  costs  GO  per  cent  has  been  placed  on  the  market  by 
the  Warren-Knight  Co.,   13G  X.  12th  St.,  Philadelphia.     This 


"Sterling"  Trackometer. 

device,  known  as  the  "Sterling"  Trackometer,  requires  one 
man  to  operate  the  in.strument  and  one  to  make  and  record 
readings.  It  consist.s  chiefly  of  a  built-up  hardwood  measur- 
ing wheel  with  an  adjustable  brass  tire  having  a  true  cali- 
brated circumference  of  10  ft.,  graduated  In  feet,  tenths  and 
half-tenth.4    and    numbered    every     foot.     A    strip  of    rubber 


al   Steel    Building. 

records  in  feet  the  distance  traveled,  the  foot  subdivisions 
being  read  off  the  measuring  wheel.  A  positive  hand  brake 
enabling  the  measuring  wheel  to  be  locked  securely  in  any 
position  is  allied  with  the  indicator  pointer.  When  necessary 
to  remove  the  instrument  from  the  track  before  measurement 
is  completed',  to  permit  car  or  other  traffic  movement,  the 
brake  is  .applied  and  a  keel  mark  made  on  the  rail  at  point  of 
indicator.  To  continue  measurement  the  instrument  is  re- 
placed on  the  rail  with  the  indicator  at  keel  mark  and  brake 
released.  The  instrument  can  be  used  for  track  chainage, 
including  tangent  and  special  track  work,  for  measuring  pav- 
ing yardage,  and  for  land  measurement  where  land  is  prae- 
lically  level.  ^ 


NEW  MODEL  15-TON  RATCHET  JACK. 

A  new  model  of  15-ton  ratchet  jack  has  recently  been  put 
on  the  market  by  the  Duff  Manufacturing  Co.,  Pittsburgh. 
This  jack,  which  is  known  as  No.  339,  while  particularly 
adapted  for  bridge  work,  has  a  height  and  capacity  suitable 
for  general  use  by  contractors.  Easy  operation  is  secured 
by  the  use  of  a  large  number  of  small  teeth  on  the  lifting 
rack.  This  fine-tooth  rack  decreases  the  amount  of  raise  per 
lever  stroke,  but  the  effort  re- 
quired on  the  lever  is  reduced  so 
greatly  that  more  strokes  can  be 
taken  in  the  same  time.  Hence 
the  lift  is  very  rapid.  When  In 
mesh  with  the  rack,  the  pawls 
push  straight  up,  doing  away 
with  side  thrust  and  reducing 
wasteful  friction  between  the 
rack  and  the  rack  channel.  The 
lifting  rack  is  of  forged  steel. 
heat-treated,  with  an  exception- 
ally large  rectangular  cross-sec- 
tion to  provide  stiffness.  Double- 
pointed  pawls  distribute  the  lift- 
ing pressure  evenly  between  two 
of  the  rack  teeth  so  that  each 
tooth  carries  only  one-half  the  load, 
piece  steel  casting.  The  use  of  heavy  fulcrum  trunnions,  cast 
integral  with  the  socket  lever,  does  away  with  the  fulcrum 
pin  hole  which  weakens  the  socket  lever  at  a  point  subject  to 
heavy  strains.  The  jack  is  single-acting,  raising  the  load  on 
the  down  stroke  of  the  operating  lever.  It  has  a  height  of  22 
in.  and  a  raise  of  11%  in. 


15-Ton    Ratchet  Jack. 
The  socket  lever  is  a  one- 
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METER  FOR  MEASIRING  OIL  AND  GASOLINE. 

A  vertical  dial  meter  with  accuracy  regulator,  designed 
particularly  for  measuring  gasoline  or  oil  Is  illustrated.  The 
vertical  dial  Is  6  in.  in  diameter  with  black  figures  on  white. 

On  the  small  meters  the 
large  hand  Indicates  pints, 
quarts  and  gallons  (roni 
nought  to  ten  gallons.  On 
the  large  meters  the  band 
indicates  gallons  from 
nought  to  one  hundred.  A 
knurled  thumb  piece  pro- 
jects through  the  dial  glass 
FO  the  hand  may  be  turned 
back  and  automatically 
t     ~f    ,  slopped   at  n  o  u  g  h  t.      A 

itv  i__^  fci.  .straight    reading    register 

^^HjuHMB|f°l|  which  cannot  be  set  back 

^-MJ^^^^^^^^^^kW  i'ounts    the    total    gallons 

9^^^  ^^^^r   ■  from   one   to   one   hundred 

P~-^  "B^^^^    *  thousand  and  repeats.  The 

V-^b-  dial  may  bo  turned  on  the 

body  of  the  meter  to  face 
any  quarter.  The  meters 
are  used  to  measure  and 
compare  the  quantity  of 
oil  delivered  in  tank  cars  or  otherwise  witli  the  amount  in- 
voice<l;  they  are  used  to  show  the  consumption  and  to  regu- 
late the  flow  of  oil  to  burners  under  boilers,  furnaces  and 
ovens;  they  measure  »;asoline  pumped  or  forced  from  gaso- 
line storage  and  retailing  systems.  They  will  operate  on 
pressures  of  a  pound  per  square  inch  or  higher,  and  on  oil 
of  any  temperature,  and  thus  are  suitable  for  use  under  al- 
most all  conditions.  These  meters  are  made  by  the  Buffalo 
Meter  Co..  Buffalo,  X.  Y. 
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A  NEW  ALL-MULTIPEUAL  iKL.Nt  III.NC;  .MAtlliNE. 

The  illustration   shows  the  new  all-multipedal  Austin   ma- 
chine at  work  on  trench  excavation. 

This  machine  is  designed  to  turn  practically  within  its  own 


over  a  curb,  cros.-i  bridges,  and  travel  over  any  type  of  pave- 
ment, thereby  reducing  to  a  minimum  the  danger  of  damage 
claims.  It  has  an  uiiusuully  high  traction  speed.  A  screw 
hoist  raises  and  Iowits  thf  dli;King  arm  automatically,  and 
the  endl?s8  chain  and  buckets  are  of  standard  type.  This 
screw  hoist  also  acts  effectively  as  a  lever  to  force  the  buck- 
ets to  dig,  by  crowding  the  bucket  line  against  the  face  of  the 
ditch  or  cut.  A  cleaning  device  takes  cure  of  the  sticky  dirt, 
and  scrapes  out  each  bucket  as  It  paiiNes  a  point  at  the  head 
o(  ihf  excavator  boom,  directly  over  the  conveyor  belt.  This 
can  be  adjusted  to  deliver  the  excavated  material  to  either 
side  of  the  machine.  .\dJuKtiible  screws  are  provided  for  tak- 
ing up  slack  In  the  belt.  Stren«lh  and  weight  have  not  been 
sacritlced  In  order  to  secure  a  shorthuced,  mobile  and  very 
speedy  digger.  The  gasoline  engine  Is  of  4  cylinder  4  cycle 
lype,  cooled  by  an  enclosi'd  radiator.  Some  of  the  details 
which  are  of  interest  to  si<wer,  water,  gas,  electric,  and  oH 
pipe  line  contractors  and  corporations  are  as  follows:  The 
digging  width,  with  18-ln.  buckets,  will  run  from  20  to  28.5  in., 
:tnd  with  241n.  buckets,  from  20.5  to  L';i  in.  The  standard  boom 
will  dig  up  to  G  ft.  In  depth,  although  tlio  machine  Is  equlppeil 
fur  (llgLTlng  8  ft.  deep.  The  traclion  accommodates  itself  to 
irregular  surfaces,  as  the  equipment  consists  of  two  oBclllatlng 
luultipedals.  Each  one  of  these  multlpedal  tractions  Is  driven 
Independently  of  the  other  by  n  friction  clutch,  so  that  in 
lurnlng  in  a  conllned  spaci>,  one  may  bo  stopped  while  the 
utli.'r  Is  going  aliertd,  turning  the  machine  prncticnlly  within 
its  own  length.  The  digging  speed  naturally  depends  upon 
conditions  of  the  soil  and  the  dep'li  of  trench.  An  Impor- 
tant featuro  of  the  machine  Is  Its  easy  inlerchangoabillty  for 
dlKging  trenches  with  vertical  banks  or  small  dltchfw  with 
sloping  sliles.  This  machine  is  made  by  the  Austin  Machinery 
t  orp..  Hallway  Kxchango  Hldg.,  Chicago.  111. 


A  NEW  TRACK  SCALE. 

.\  new  track  scale  embodying  many  new  and  exclusive  fea- 
tures has  been  developed  by  K,  &  T.  Fairbanks  &  Co..  St. 
Johnsbnry,  Vt.,  manufacturers  of  the  well  known  Fairbanks 
scales.  An  Important  feature  of  this  scale  is  the  departure 
from  the  u.oe  of  the  customnrv  I-spctlon  levers,  and  the  con- 


New  AM-Multlpedal  Austin  Machine  at  Work  on  Trench  t£xcavatlon. 


radius,  has  full  caterpillar  traction  and  Is  a  "one-man"  trench- 
ing machine.  The  full  multlpedal  traction  steers  through 
heavy  friction  clutches  (one  on  each  side)  its  action  In  this 
respect  being  similar  to  the  military  "tank."  It  Is  of  suffi- 
ciently light  weight  to  excavate  trenches  for  bouse  connec- 
tions, sewers,  etc.     The  machine  will  cross  sidewalks,  climb 


elstent  use  of  the  double  web  section  throughout  all  levers 
of  the  scale.  In  this  new  scale  the  Initial  load  is  suspended 
from  the  center  of  the  main  lever  bearing,  and  from  that  point 
is  transmitted  through  the  true  center  line  of  the  lever  to  each 
succeeding  bearing.  The  tip  of  one  main  lever  of  each  pair 
is  directly  over  or  below  the  true  center  line  of  the  opposite 
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iever  so  that  the  combined  pull  of  both  levors  i^  i»  one 
straight  line  to  the  center  of  the  bearing,  which  is  on  the 
center  line  of  the  longitudinal  lever.  The  same  is  true  at  the 
connection  of  the  longitudinal  levers  to  the  transverse  or  fifth 
lever.  The  scale  Is  built  In  four  sections,  willi  a  stiies  of 
primary  or  main  levers  transmitting  the  load  to  longitudinal 

-1 


friction  area.  This  permits  the  starting  of  engine  without  load 
and  then  when  engine  is  up  to  speed  the  starling  up  o£ 
the  pump  gradually  even  against  full  load.  The  outfit  is 
mounted  on  an  all  metal  low-wheel,  broad  face  tire  truck, 
whidi  makes  unnecessary  any  other  foundation  for  field  in- 
stallations. The  unit  is  made  in  three  sizes:  40  gal.  capacity 
per  minute  and  total  work  head  of  500  ft.;  50  gal.  capacity  per 
minute  and  total  work  head  of  380  ft.;  and  50  gal.  capacity  per 
minute  and  total  work  head  of  575  ft. 


3-ROX    CAH    INIT    FOR    DIRECT    BATCH    MIXER 
CHARGING  SYSTEM. 

A  new  car  unit,  for  use  in  the  direct  batch  charging  sys- 
tem, thai  carries  three  buckets  or  boxes  of  either  the  tip-over 
or  bottom  dump  type,  of  capacities  up  to  35  cu.  ft.  each  of  ag- 
gregate, and  is  still  well  within  the  limit  of  track  and  loco- 
motive capacities,  was  placed  on  the  market  this  year  by  the 
Easton  Car  &  Construction  Co.,  New  York  City.  The  car  will 
carry  two  of  the  large  54  cu.  ft.  capacity  batch  buckets  or 
bo.xes  tor  the  so-called  2-yard  mixers  or  mixers  of  the  28-E 
class.  It  will  carry  two  of  the  Easton  Co.'s  super-service 
batch  buckets  which  are  similar  to  the  well-known  con- 
tractors dump  bucket  which  "pours"  rather  than  dumps  the 
material.  The  car  is  so  arranged  as  to  make  it  a  very  simple 
matter  to  attach  to  it  a  l^^-yd.  capacity  V-shape  body  of  the 
rocker  dump  type  for  use  in  the  preliminary  stages  of  the 
job  on  cuts,  fills,  grading,  etc.,  thus  enabling  the  contractor 
to  use  his  batch  cars  as  dump  cars.  The  under  frame  of  the 
car  is  an  extra  heavy  channel  frame,  thoroughly  braced  by 


New   Track   Sc.ile   of   F.ilrbanks  &.  Co. 

t  xtension  leNers  which  in  turn  transmit  the  load  to  a  trans- 
verse extension  lever  which  connects  through  a  shelf  lever 
to  the  beam.  It  is  built  in  two  capacities  for  light  duty  serv- 
ice, or  such  Rcrvicc  where  only  a  relatively  small  number  of 
cars  are  to  be  weighed.  These  two  capacities  are  GO  tons 
.Tnd  75  tons  per  section  and  in  lengths  of  50  ft.,  5G  ft,  and  60 
ft.  effective  weighing  rail.  For  heavy  service  or  where  a 
large  number  of  cars  are  to  be  weighed  the  scale  will  be  built 
in  capacities  of  73  tons  and  100  tons  per  section,  and  in  the 
same  three  lengths  as  above.  The  difference  between  the 
light  duty  and  heavy  duty  sciles  is  mainly  in  the  loading  per 
linfar  inch  of  knife  edges,  this  being  5,000  lb.  in  the  heavy 
duty  scales  and  6,000  lb.  in  the  light  duty  scales.  This  dif- 
ference In  allowable  loading  and  the  allowance  of  a  higher 
multiple  main  lever  in  the  light  duty  scales  serves  to  make 
somewhat  lighter  castings  than  are  necessary  In  the  heavy 
duty  scales. 


PORTABLE  HI(;H  I'RESSl  RE  PII.MPING  OUTFIT 
FOR  ROAD  BUILDERS. 

A  high  pressure,  horizontal,  triplex  pumping  unit,  specially 
designed  to  meet  the  conditions  met  in  road  construction  op- 
erations, was  placed  on  the  market  by  the  Domestic  Engine  <t- 
Pump  Co..  Shlppenshurp.  Pa.  The  units  are  built  for  hard  and 
constant  duty  and  for  pressures  up  to  and  including  300  lb. 
per  square  inch.     It  is  claimed  that  the  outfit  will  handle 


New   "Dorrmtlc"   Road   Builders'   Pumping   Unit. 

ng  a  ?mall  percentage  of  sand  or  grit  without 
■  pimip.  The  plungers  do  not  come  in  contact 
Willi  tliv  inMiiil  of  the  cylinders,  being  held  in  alignment  by 
a  very  liberal  cross  head  and  working  bark  and  forth  through 
stationary  rings  of  waterproof  hydraulic  packing  placed  In 
ea.slly  accessible  stuffing  boxes.  The  pinion  gear  on  the  en- 
gine is  engaged  or  disengaged  by  a  friction  clutch  of  liberal 


New    Easton   3- Box    Car   Unit. 

gusset  plates  at  all  four  corners  and  by  center  cross  tie.  The 
center  sill  is  of  I-Beam  section.  There  is  a  steel  plate,  plat- 
form for  brakeman  at  one  end.  The  draft  rigging  consists 
of  cast  steel  bull-noso  bumper  with  link  and  pin  coupling  and 
double  acting  springs  at  both  ends  of  the  car,  in  a  specially 
designed  cast  steel  housing  which  acts  as  base  or  cap  for  the 
center  sill.  This  housing  keeps  waste  out  of  the  draft  rig- 
ging. The  bumpers  have  extra  wide  faces  and  have  cast  steel 
guides  and  bumper  plates  which  reinforce  the  ends  till  con- 
struction against  wear  and  deformation.  The  brake  is  toot 
operated  and  very  powerful,  acting  on  all  four  wheels.  The 
latter  are  extra  heavy  single  plate  type,  made  of  best  char- 
coal Iron,  well  annealed  with  chilled  treads,  pressed  on  spe- 
cial steel  axles.  The  journal  boxes  are  of  the  roller  bear- 
ing type,  extra  heavy,  oil  and  dust-tight  with  oil  reservoir 
and  easily  accessible  oil  inlels.  These  boxes  operate  in  double 
spring  pedestals,  made  of  cast  steel  of  special  design  which 
are  tied  together  across  the  car  to  prevent  any  possibility 
of  spreading  from  end  thrust  on  the  curves. 


(10) 


Engineering  and  Contracting  for  December  :.><»,  1920. 


633 


IMPROVEMENTS     IN     BUCKET     LOADERS     AND 
CONVEYORS. 

During  the  past  year  selfoilinK  cHrrlers  have  been  mado 
a  part  of  the  equipment  of  the  conveyors  miide  by  the  Barber- 
Greene  Co..  Aurora,  111.,  and  a  new  construction  of  intermedi- 
ate sections  haii  been  adopted  which  makes  it  possible  to 
ship  them  knocked  down.  On  the  Barber-Greene  bucket 
loader,  the  crawler  type  of  traction  has  been  adopted  as  stand- 
ard. The  use  of  crawlers  makes  it  itossible  to  turn  the  ma- 
chine around  In  its  own  length  as  one  crawler  can  be  stopped 


three  years,  it  his  been  almo.st  impossible  to  nnd  enough  men 
to  do  the  work  at  a  wase  which  the  railroads  could  afford  to 
pay.  A  number  of  eastern  railroads,  including  the  Pennsyl- 
vania, the  Baltimore  Ai  Dhio.  the  New  York.  New  Haven  & 
Hartford,  the  We.stern  .Muryliind  uml  the  Central  of  New  Jer- 
sey, have  now  adopt<-d  th.-  iii<-i  liunlcHl  bullusi  cleaner  shown 
In  the  illustration.  An  outsiiinillng  feature  of  this  labor-.sav- 
iug  device  is  that  when  uper.it Iuk  in  iho  ditch  between  tracks. 
It  does  not  have  to  be  movfil  for  iiasslng  trulns.  and  clears  all 
tniUlc   safely.      A    compact    gasoline    engine    mounted    on    the 


Barber-Greene   Bucket 

nhiip  all  the  power  is  diverted  to  the  other  to  furnish  the 
turning  force.  In  addition  the  crawlers  permit  the  machine 
to  be  operated  on  soft  ground.  The  crawler  traction  consists 
of  continuous  treads  5S  In.  long  by  S  in.  wide  which  make  a 
bearing  pressure  on  the  ground  of  only  7  lb.  per  square  inch. 
.V  somewhat  radical  departure  from  the  general  Barber- 
'Iree^e  design  of  standardized  conveyors  has  been  made  in 
the  new  universal  conveyor  recently  put  on  the  market.  Type 
•"U"  instead  of  having  trussed  sectional  construction  has  a 
channel  frame  4  in.  by  22  ft.  Twenty-two  feet  has  been 
adopted  as  the  only  length  since  this  machine  Is  designed 
only  for  unloading  cars  and  loading  wagons  on  trucks  and 
other  jobs  where-  length  and  height  of  discharge  are  not 
needed.  This  is  called  "the  conveyor  with  thd  digging  end" 
because  of  the  new  method  of  belt  and  hopper  construction. 
The  lower  end  of  the  machine  is  built  with  belt  exposed. 
Cupped  blights  across  the  belt  furnish  the  digging  effect,  so 
that  the  machine  may  be  pushed  Into  a  pile  of  loose  material 
where  it  will  burrow  its  way  under  as  long  as  the  pushing  is 
kept  up.  The  standard  belt  width  is  12  in.  and  every  inch  is 
.made  available  by  overlapping  steel  side  plates  attached  on 
the  edges  of  the  belt.  They  form  a  trough  as  wide  as  the 
belt,  and  prevent  any  wear  on  the  belt  edges.  Skirt  boards 
the  full  length  of  the  machine  set  at  an  angle  make  it  pos- 
sible to  carry  lumps  much  larger  than  12  in. 

MECHANICAL  BALLAST  CLEANER. 

Every  railway  maintenance  engineer  knows  how  essential 
it  is  to  have  rock  ballast  clean,  especially  in  the  winter 
months,  a.x  the  dirt  pockets  accumulated  during  the  summer 


Link-Belt    Ballast    Cleaner    In    Operation    on    Main    Line    of    Penn- 
sylvania   R.   R. 

freeze  at  that  time,  causing  an  uneven  pressure  on  the  rails. 
Water  collects  in  dirty  ballast  In  every  season  of  the  year, 
and  causes  the  short-circuiting  of  block  signals.  Ballast 
cleaning  has  always  been  a  difficult  problem  to  the  railroads 
using  rock  ballast,  and  there  never  has  been  a  time  when 
abundant  labor  could  be  found  to  do  the  work  entirely  by 
hand.    With  the  acute  labor  shortage  prevailing  for  the  last 


Loader   and   Conveyor. 

mechanism  operates  the  inuchlne.  The  early  ballast  cleaner 
now  111  use  advances  on  caterpillar  travelers  which  rest  on 
the  ends  of  the  ties  in  llie  interlrack  space,  and  is  moved  by 
a  hand  ratchet  at  the  rear.  In  future  iiiiichines,  this  ratchet 
will  be  harnessed  to  the  engine,  and  the  cleaner  will  go  for- 
ward under  its  own  power.  In  operation  the  rock  ballast  is 
taken  up  by  a  bucket  scoop,  elevated  and  dumped  Into  a 
shaking  screen.  The  dirt  goes  through  a  tray  beneath,  to 
be  shoveled  off  by  hand,  while  the  clean  rock  passes  over  the 
screen  and  Is  deposited  In  the  ditch  again.  The  cleaner  is 
stated  to  maintain  a  speed  of  one  standard  rail  length  of 
rs  ft.  In  l.'i  minutes.  It  is  claimed  that  the  machine,  with 
live  men,  one  of  whom  acts  as  a  watchman,  does  the  work 
of  10  men  In  less  time,  more  eHiclenlly  and  at  a  greatly 
reduced  cost.  In  the  near  future  the  manufacturers  expect 
to  further  develop  the  device  so  that  one  of  these  workmen 
can  be  eliminated,  and  the  machine  with  four  men  will  do 
the  work  of  10  men  safely  even  when  operating  on  double- 
track  systems.  This  ballast  cleaner  is  manufactured  by  the 
Link-Belt  Co.,  Chicago.  11  was  invented  by  Mr.  H.  D.  Pratt, 
a  mechanical  engineer  of  the  company.  In  connection  with 
the  standani  rock  cleaner,  an  auxiliary  machine  is  being  de- 
veloped by  the  Link-Belt  Co..  the  purpose  of  which  is  to  keep 
the  ballast  free  of  dust  and  cinders  after  It  has  been  treated 
by  the  cleaner.  This  device  will  be  mounted  on  a  standard 
gage  truck,  and  a  suction  mechanism  will  be  operated  by  a 
large  fan  on  much  the  same  principle  as  the  vacuum  cleaner. 
The  suction  cleaner  will  take  up  loose  particles  of  dirt  to  a 
depth  of  6  in.  below  the  surface  of  the  rock  ballast. 

COMBINATION  DUMP  AND  STAKE  TRUCK  BODY. 

A  truck  body  specially  desii-'l'ed  to  combine  the  advantages 
of  an  all  steel  dump  body  with  those  of  a  stake  body  was 
brought  out  by  the  Acme  Motor  Truck  Co.,  Cadillac,  Mich. 


Truck    Body    with    Interchangeable    Dump    and    Stake    Body    SIdei. 

The  dump  body  sides,  and  the  stationary  battlements  which 
support  the  lifting  arms,  are  constructed  of  extra  heavy  rolled 
steel,  reinforced  with  angles.  The  battlements,  24  In  high 
and  30  In.  long,  unite  with  the  dump  body  sides  In  forming 
an  inside  body  compartment  that  can  be  dumped  absolutely 
clean  In  20  seconds.  When  not  In  use  as  a  dump  body,  the 
steel  sides  and  steel  tall  gate  are  Instantly  removable,  side 
stake  racks  36  in.  high,  which  are  furnished  as  regular  equip- 
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ment  substituted  in  their  place,  and  a  stake  body  tail  gate 
which  hinges  on  bottom  placed  in  position.  An  IS  in.  and  24 
in.  wood  reinforced  tail  gate,  when  lowered,  extends  plat- 
form length  to  a  practical  10.  12  and  13  ft.  stake  body  in  the 
2.  ZVi,  and  5  ton  trucks,  respectively. 


FACTORY   MADE   LEAD  JOINTS   FOR  CAST   IRON 

PIPE. 

A  factoi-y  made  prepared  joint  for  bell  and  spigot  cast  iron 
pipe  has  been  developed  by  the  research  dcparinient  of  the 
.Vmerican  Cast  Iron  Pipe  Co.  The  Joints  are  made  at  the  foun- 
do  and  shipped  to  the  job  as  an  integral  part  of  the  pipe.  An 
account  of  how  these  joints  are  made  follows:  The  fin- 
ished pipe  come  down  the  pipe  runs.  Six  pipe  at  a  time  are 
rolled  onto  a  lilting  plntfnmi  and  thus  are  swung  into  a  ver- 
tical position  with  t!  1  up.     When  these  pipe  stand 


Flfl.   1 — Cross   Section   of   Partly 
Completed    Joint. 


Fig. 


2 — Method    of    Removing 
Concrete    Plug. 


on  end  the  bells  are  about  2^  ft.  above  an  overhead  platform. 
Here  stand  two  expert  joint  makers  with  the  necessary  equip- 
ment, whose  first  move  is  to  insert  a  short  mandrel  into  each 
of  the  six  vertical  bells.  The  bell  on  which  this  joint  is  fur- 
nished is  the  ordinary  socket  as  to  depth,  diameter  and  other 
tsscntlal  dimensions.  The  slight  difference  is  that  the  bottom 
or  shoulder  of  the  bell  is  beveled  off  on  a  30-degree  angle  as 
shown  in  Fig.  1.  instead  of  being  square.  The  lead  groove. 
also,  has  been  made  with  a  sharper  shoulder  so  that  the  calk- 
ing Is  much  more  positive.  A  band  of  iron  wedges  held  to- 
gether by  a  strip  of  lead  is  first  inserted  around  the  mandrel. 
Two  layers  of  square  hemp,  especially  braided  for  this  pur- 


serts  the  spigot  of  the  next  pipe,  which  is  so  marked  as  to 
show  when  it  is  fully  seated  in  the  bell.  The  spigot  is  in- 
serted easily  because  the  mandrel  over  which  the  joint  was 
made  at  the  foundry  is  slightly  larger  in  diameter  than  the 
spigot  end  of  the  pipe.  All  pipe  with  this  joint  are  made  with- 
out a  bead  on  the  spigot  end.  After  inserting  the  joint  "home" 
in  the  bell,  the  calker  now  simply  takes  his  usual  tools  and 
calks  the  joints  in  the  same  w-ay  as  he  would  the  ordinary 
joint.  With  this  joint,  however,  the  lead  is  driven  farther 
back  and  the  force  of  the  hammer  blows  penetrate  to  the 
hemp,  which  is  thoroughly  calked  as  well  as  the  lead.  Thus 
a  better  and  tighter  calking  is  possible.  The  joint  is  designed 
to  fulfill  certain  definite  purpose  after  it  is  made.  The  in- 
side shoulder  of  the  bell,  which  has  been  referred  to,  Fig. 
2,  engages  the  iron  wedges  so  that  with  the  slightest  deflec- 
tion of  a  joint,  these  wedges  are  forced  along  the  inclined 
shoulder  and  at  the  same  time  backward  against  the  hemp 
and  lead.  Thus  further  compression,  exerted  internally,  au- 
tomatically tightens  the  joint  as  deflection  takes  place. 


SELF  PROPELLED  POLE  HOLE  BORING  MACHINE. 

A  combination  of  tractor  and  earth  boring  machine,  which 
it  is  claimed  digs  a  hole  and  sets  up  a  telegraph  pole  in  about 
S  minutes  has  been  brought  out  by  the  International  Earth 
Boring  .Alachine  Co.,  Chicago.  The  earth-boring  machine 
is  mounted  on  the  frame  of  a  tractor.  When  the  spqot 
at  which  the  telegraph  pole  is  to  be  erected  is  reached, 
the  power  from  the  tractor  engine  is  switched  to  the  earth- 
borin.i:  machine.  This  is  an  auger  which  will  bore  a  hole  in 
the  ground  any  size  from  2  in.  to  30  in.  diameter,  and  as  deep 
as  S  ft.  When  the  hole  is  bored  the  steel  tower  in  which  the 
auger  is  contained  is  then  used  as  a  crane  to  lift  the  tele- 
graph pole  and  set  it  in  position.  The  machine  is  made  by 
the  International  Earth  Boring  Machine  Co.,  Chicago. 


MOTOR  TRUCK  SNOW  PLOW. 

.\  snow  plow  developed  during  the  cuiTent  year  that  is 
claimed  to  be  a  practically  universal  attachment  to  standard 
trucks  for  snow-moving  on  highways  and  streets  is  illustrated. 
One  of  the  special  features  of  this  plow  is  the  method  of 
clamping  to  the  front  axle  which  allows  for  attachment  to 
the  axle  only  without  drilling  of  holes.  Another  feature  is 
the  swinging  of  the  blade  at  the  bottom  of  the  moldboard, 
which  is  supported  by  strong  springs,  which  allow  the  blade 
to   swing   back   quickly,   after   passin,g  an   obstruction.     This 


Baker    Motor   Truck    Snow    Plow. 


pose,  are  nt-xt  inserted  and  calked  on  top  of  the  wedges.  Then 
hot  lead  Is  poured  into  the  Joint  and  the  mandrel  extracted, 
leiiving  all  the  joint  materials  in  place.  A  concrete  plug, 
shown  In  Fig.  2,  Is  inserted  to  protect  the  joint  materials  in 
shipment,  and  the  pipe  and  joint  are  ready  for  the  trench.  This 
concrete  plug  la  so  designed  that  It  may  easily  be  broken  out 
or  Jerked  out  of  the  bell  by  means  of  any  convenient  bent  rod 
or  the  bent  end  of  a  pinch  bar  or  crow  bar  on  the  job.  One 
can  thus  actually  look  into  the  bell  and  see  the  condition  of 
the  joint  materials  before  they  are  calked.  This,  of  course  can- 
not be  done  with  the  ordinary  joint,  and  is  very  Important. 
Knowing  the  joint  Is  right  so  far,  the  trench  crew  now  In- 


prevents  the  spilling  of  snow  to  any  extent  back  of  the  plow 
after  passing  such  an  obstruction.  The  plow  is  equipped  with 
worm  lift  with  chain  winding  over  a  spool.  This  permits 
lifting  the  plow  vertically  when  not  in  use,  or  in  turning 
around.  The  plow  is  made  in  S  and  10-ft.  lengths  for  use  with 
various  types  of  motor  trucks,  and  can  be  attached  to  such 
trucks  in  a  short  time.  The  clamps  are  constructed,  so  that 
they  can  be  attached  to  the  truck  at  all  times— whether  the 
plow-  is  used  for  snow-moving  or  not.  The  plow  can  also 
be  used  in  front  of  the  truck  for  smoothing  up  dirt  roads.  The 
plow  Is  made  by  the  Baker  Manufacturing  Co.,  Spring- 
field, 111.  .  , 
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A  NEW  FLAT-TOP  CULVERT  FOR>L 

A  flat  top  collapsible,  adjustable,  one-mun  culvert  (orm,  de- 
(ti^ned  by  H.  K.  Bilger,  formerly  road  engineer  of  the  Illinois 
State  Highway  Department,  has  been  placed  on  the  market. 
The  forms  consist  easentially  of  only  three  parts,  namely,  base 
angles,  centers  and  cover  plates. 

The  base  auKles  are  9  ft.  long,  made  of  steel  Z/H  In.  Ilikk. 


Several    9. ft.    Lengths    of    36x48-ln.    Bilger    Culvert    Forms. 

and  are  all  nlik.-.  symmetrical  and  Interchangeable  through- 
out all  the  sizes  the  fiuni^  Imild.  Instead  of  notching  the 
vcrii.  il    leg    of  a  lar.  is    shown    In    the  picture,    a 

^ni^'.  ir.!.    i<  11.  A  .  ,  lias  riveted  onto  It  %-ln.  bev- 

•■1'  the  elevated  bases  upon  which  the 

<  •-'!  ...  are  in  pairs.  30  In.  apart  in  the 

<'lf  of  C  in.  as  shown  in  the  picture,  and  this  inter- 

nu'ii uT    space    serves  as  a  pit  Into  which  the  center 

drops  when  the  angle  Is  driven  4  In.  by  striking  It  at  the  end 
Willi  :<  in  111  or  axe.  A  .short  angle  Is  riveted  on  each  side  of 
th.  u'Ip    at   each  end.     One  of  these  angles  prevents 

the  ...  ••  'rom  tilting  over,  and  the  other  prevents  the 

bottom  ihe  lowest  cover  plate  from  being  crowded 

nnd'"-  I  iial  leg  of  the  base  angle  by  the  green  con- 

'■r>  Aall.    The  centers  are  made  of  H  gage  (5/C4 

i'l  i  ..  .■  ■  .  ,.i.ites,  stiffened  against  buckling  by  horizontal 
tl  ii-'-  at  top  and  bottom,  and  also  by  heavy  angles  riveted 
■vt-riii-.illy  onto  the  main  plate.  All  cover  plates  are  9  ft.  long 
and  are  made  of  14  gage  hot-rolled  blue  annealed  steel.  The 
comer  plates  are  G  in.  vertically  by  9  In.  horizontally,  all  one 
piece. 


A  NEW  r..\K  .-I'ACER. 
A  new  bar  spacer  for  reinforcing  steel  for  concrete  slabs 
has  been  brought  out  by  the  Universal  Form  Clamp  Co..  14 
N.  May  St.,  Chicago,  111.  Its  use  is  claimed  to  assure  the 
architect  and  contractor:  That  the  bars  in  the  slabs  are  all 
supported  the  proper  distance  from  the  forms:  that  the  bars 
when  placed  are  spaced  as  called  for  by  the  plans,  and  that 
when  so  placed,  the  steel  cannot  be  dislodged.  The  sup- 
porting  i|.'vif.>   ronsists   of   four   laps   of   metal;    the   middle 


Universal    Bar  Spacer. 

loop  being  directly  under  the  load  prevents  any  wedge- 
ing  action  by  the  bar.  The  tie  is  16-gage  annealed  wire. 
These  spacers  are  detailed  directly  from  the  plans,  to  con- 
tain the  number  of  bar  positions  and  the  spacing  called  for. 
They  are  made  in  three  heights:  to  support  the  steel,  %  In., 
?i  in.  and  1  in.  above  the  forms. 


A  NEW  KXl  AN  ATOR. 

An  excuvater,  having  some  special  and  iutoresting  features, 
is  Illustrated.  A  COM  I',  uatiulliie  motor,  mounted  upon  the 
rear  end  of  the  machine,  serven  as  motive  power,  and  by 
means  of  chains  and  sears  ihli<  power  is  transmitted  to  the 
four  o|ieraIloiiH  of  the  excavator,  consisting  of  digging,  hoist- 
ing, rotating  and  truvelinn.  The  subhtantial  operating  ma- 
.  Iiinery  Is  carried  on  a  steel  fruiae.  the  front  part  of  which  is 
iiounted  on  a  track  laying  tread,  and  the  rear  part  supported 
y  two  wlOefaced  wheels,  the  lattiT  on  an  axle  pivoted  in 
;!u>  center  and  connected  to  ilie  frame  by  means  of  a  bull- 
liiig.  The  excavator  consists  of  a  serii-s  of  reinforced  steel 
1. tickets,  carried  on  two  hravy  endless  chains,  and  the  latter 
■y  a  steel  frame  pivoted  at  the  lower  end;  the  forward  end 
•  if  the  frame  resting  In  a  bridle  by  means  of  which  the  chain 
lit  excavator  buckets  Is  raised  and  lowerfil.  This  operation 
Is  performed  by  a  self-locking  worm-gear  hoist  driven  from 
a  pair  of  reversible  friction  wheels.  Tho  boom  supporting 
the  buckets  Is  swung  to  cither  side.  To  accoinpllKh  this  th«- 
upper  end  Is  mounted  on  a  steel  lurret.  through  the  center 
of  which  passes  the  shaft  thai  operales  tho  buckets  by  bevel 
pears  and  chains.  This  swinging  motion  of  tho  excavator  I- 
(ontrolli'd  by  a  self-locking  worm  gear  and  made  reversible 
by  friction  wheels.  During  excavation  operations  the  travel 
Ing  speed  of  the  machine  Is  reduced  to  about  3  ft.  per  miiiut<'. 
but  the  road  speed  Is  220  ft.  per  minute.  Tho  two  different 
speeds  Is  secured  by  direct  drive  off  the  main  engine  counter- 
shaft for  the  higher  speed,  and  by  reduction  worm  gear  tor 
the  lower  speed,  the  latter  being  made  reversible  by  cone 
friction  clutches.  The  machine  is  steered  by  swinging  the 
real  axle,  or  by  throwing  one  or  the  other  of  the  treads  out 
of  gear.  That  part  of  the  eciulpment  Is  of  standard  manu- 
facture. In  a  test  the  macliiiie.  while  operating  against  a 
3-ft.  bank.  Is  stated  to  have  exi'avated  and  delivered  dirt  to 
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The  Watts  Excavator. 

the  conve.vors  and  discharged  it  on  the  side  at  the  rate  of  90 
cu.  ft.  per  minute.  The  buckets  excavate  In  continuous  chain, 
without  lost  motion,  and  the  Impact  of  each  bucket  Is  com- 
paratively light.  Figures  taken  from  the  specHlcatlons  are 
as  follows:  Bucket  capacity,  theoretical  1  cu.  ft.  Bucket 
speed,  150  ft.  per  minute;  bucket  spacing.  12  In.  Theoretical 
capacity  of  elevator,  150  cu.  ft.  per  minute.  Weight  of  ma- 
chine. 32,000  lb.;  length  of  frame,  20  ft.;  length  of  machine 
over  all,  36  ft.  width  over  tread,  9  ft.  Maximum  width  of 
cut.  24  ft.  Gasoline  consumption,  5  gal.  per  hr.  A  point 
flaimed  for  the  excavator  Is  Its  adaptability  to  operatlii- 
•  ■conomically  In  making  shallow  as  well  as  deep  cuts.  Thi 
machine  Is  manufactured  In  Portland.  Ore.,  by  the  Watts 
Kxiavritor  Co..  of  which  Tlmnias  .\.  ?wrcney  is  president. 

S.MALL   PORTABLE   (.HA\  KL   WASHING   PLANT. 

.\  small  portable  gravel  washing  machine  has  been  devel- 
oped by  the  Link-Belt  Co.,  Chicago,  not  to  replace  the  large 
permanent  plants,  but  to  fill  a  demand  for  a  small  machine 
which  could  be  moved  from  bank  to  bank  on  road  work  and 
contracts  where  permanent  plants  are  not  available  and  the 
gravel  must  be  taken  from  small  deposits.  The  machine 
consists  of  an  elevator,  preliminary  scrubber,  screen  and 
sand  dewatering  device — all  mounted  on  heavy  wheels  with 
broad  tires.  The  elevator  Is  made  with  heavy  steel  buckets 
mounted  on  single  strand  chain.  The  elevator  frame  is  so 
constructed  that  it  can  be  folded  up  when  the  machine  is  to 
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be  moved.  A  small  hand  winch  is  provided  to  handle  the  ele- 
vator when  it  is  to  be  folded  or  unfolded.  The  scrubber  and 
screen  are  of  the  Dull  patented  type,  consisting  of  a  c\-linder 
mounted  on  the  same  shaft  as  the  screen  and  divided  into 
compartments  and  having  lifting  vanes  or  paddles  on  the  in- 
■r  circumference  of  the  shell.  These  are  so  arranged  that 
•  •  material  is  thoroughly  agitated  and  washed  before  it 
tutors  the  screen.  The  screen  is  arranged  to  divide  the  ma- 
terial into  one  grade  of  sand,  one  grade  of  gravel  and  re- 
move the  oversize.  The  sand  and  water  after  passing  through 
the  scren  drops  Into  a  settling  tank.  The  dirty  water  over- 
flows at  the  end  of  the  tank  and  the  sand   is  dewatered  by 


Portable  Gravel   Washing    Plant. 


means  of  a  heavy  screw  conveyor.  The  plant  is  driven  by  a 
gasoline  engine  mounted  on  the  same  frame  and  connected 
by  the  necessary  gears  and  drive  chain.  The  machine  washes 
and  screens  material  thoroughly  and  is  stated  to  have  a  nor- 
mal capacity  of  about  10  cu.  yd.  per  hour  of  pit  run  material. 


OIL  BURNING  SNOW  MELTER. 

The  heavy  snow-tall  of  the  winter  of  1919-20  in  eastern 
cities  resulted  in  the  trying  out  of  several  new  types  of  snow 
removal  apparatus.  One  of  these  consisted  of  an  oil  burning 
(lame  projector.  This  device  was  invented  by  L.  V.  Stevens, 
a  Canadian  engineer,  and  has  been  used  on  the  Canadian 


Snow  Melter  In  Operation  In  Brooklyn. 
Pacific  R.  R.  It  is  shown  in  the  illustration  mounted  on  a 
7%-ton  Mack  truck.  The  truck  carries  an  1,800  gal.  tank  of 
crude  oil  and  travels  at  the  rate  of  5  miles  per  hour.  The 
device  throws  an  incandescent  flame  some  10  ft.  ahead.  The 
oil  and  air  are  both  forced  ahead  under  compression  through 
a  mixer  or  carbureter,  in  a  manner  similar  to  the  practices 
established  In  the  case  of  blast  furnaces  and  oil  burning  lo- 
comotives. 


MOTOR    TRUCK     ADAPTED     FOR     SHORT     LINE 
RAILWAYS. 

Filling  a  long  needed  necessity  in  the  transportation  sys- 
tem of  the  country's  railroads  between  the  long  well-traveled 
railroad  line  with  its  abundance  of  freight  and  passenger  busi- 
ness, and  the  short  line  run  where  passenger  and  freight 
transportation  is  carried  on  unprofUably  because  of  high  op- 
eration costs,  the  railway  motor  car,  a  virtually  new  adapta- 
tion of  the  motor  truck,  is  coming  to  the  aid  of  the  common 
carriers  in  taking  over  this  unprofitable  transportation 
through  its  ability  to  operate  on  railways  and  carry  on  this 
work  more  economically  and  with  equal  efliciency.  The  New 
Orleans  &  Lower  Coast  Ry.  is  the  most  recent  road  to  in- 
stall a  railway  motor  truck  to  replace  a  passenger  train  for 
service  over  a  COniile  run  from  Algiers  to  Buras,  La.  The 
internal  combustion  form  of  railroad  transportation  is  a 
standard  FWD  truck  chassis  on  which  steel  flanged  wheels 
have  been  substituted  for  the  rubber  tired  ones  and  a  passen- 
ger body  mounted  on  the  frame.  With  the  exception  of  the 
use  of  the  flanged  wheels  the  standard  construction  of  the 
truck  remains  the  same,  the  regular  motor  used  in  the  truck 
for  ordinary  hauling  requirements  furnishing  the  power.  The 
special  passenger  body  on  the  car  was  built  in  the  New  Or- 
leans &  Lower  Coast  workshop  and  provides  seating  space  for 
thirty-two  persons.  The  entrance  is  from  a  side  folding  door 
on  the  forward  end.  The  car  is  also  equipped  with  Master 
Car  Builder  coupler  and  can  be  used  for  switching  or  haul- 
ing a  trailer.  The  starting  and  lighting  system  is  furnished 
by  a  24-volt  single  unit  system  which  furnishes  power  for 
four  dome  lights,  headlight  and  rear  marker  lights.  The  ex- 
haust gases  from  the  motor  are  used  to  heat  the  car.  This  Is 
done  by  means  of  a  take-off  which  converts  the  hot  gases 
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Uloio,    Tiuck  Car  of  New/  Orleans  &  Lower  Coast  Ry. 

from  their  regtilar  channels  through  a  series  of  pipes  running 
at  the  sides,  making  the  car  as  comfortable  as  any  Pullman. 


STEAM  MELTING  ASPHALT  PLANT. 

An  improved  Morriman  steam  melting  asphalt  plant  has 
been  placed  on  the  market  by  the  East  Iron  &  Machine  Co., 
Lima,  O.,  which  has  been  building  these  plants  since  1905. 
The  new  plant  is  only  58  ft.  over  all,  making  it,  it  is  claimed, 
the  shortest  complete  railroad  plant  of  its  capacity  on  the 
market.  It  has  a  guaranteed  capacity  of  2.000  sq.  yd.  of  2-ln. 
topping,  or  2,800  yd.  of  asphaltic  concrete,  in  a  10-hour  day. 
The  side  sills  are  extra  heavy  girder  construction.  They 
are  so  constructed  that  they  cannot  sag  or  warp  out  of  shape. 
The  trucks  are  extra  heavy,  MCB.  standard,  with  Cxll-ln.  jour- 
nals, special  hammered  steel  axles  and  chilled  wheels.  The 
arch  bars  are  made  of  bar  steel.  The  boiler  is  of  the  Loco- 
motive type,  specially  built,  and  of  125  H.P.,  with  a  capacity 
of  160  lb.  pressure.  The  power  equipment  Is  specially  de- 
signed. The  engines  are  of  simplified  construction,  very 
heavy,  and  all  parts  are  readily  accessible.  Four  melting 
kettles  are  used,  and  to  insure  compactness  and  solidity  they 
are  constructed  in  one  unit.  Each  kettle  is  equipped  with  two 
steam  coils,  made  of  heavy  electrically  welded  pipe.  These 
kettles  are  so  arranged  that  air  pressure  can  be  used  to 
facilitate  discharge  of  the  asphalt,  and  so  that  either  air  or 
steam  can  be  used  for  agitation.    Clean-out  doors  are  pl.iced 
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at  close  Intervals.  The  sand  drum  is  of  a  special  type  uf 
construction,  and  is  patented.  It  is  5  ft.  in  diameter  and  23 
ft.  long.  No  internal  spiders  are  used,  and  four  heavy  I-boams 
act  as  spill  plates  and  carr)'  the  sand  so  that  it  falls  through 
the  heat  as  the  drum  revolves.  Spiral  (lights  carry  the  ma- 
terial forward.     The  drive  end  of  the  drum  runs  on  special 


Invroved    Merrlman    Steam    Meltino   Asphalt    Plant. 

runnlons  and  a  special  riding  ring,  and  is  driven  by  means 
of  sear  segments  around  the  outside  of  the  drum.     The  ca- 
pacity is  greater  than  the  material  reiiulred   for  the  rest  of 
the  units  of  the  plant,  and  is  approximately  25  tons  per  hour. 
I'he  mixer  has  a  capacity  of  12  cu.  ft.,  and  is  equipped  with 
pecial  pat-nted  blades,  having  renewable  ends.     This  mixer 
■;  so  arrangi'd  that  the  material  can  be  dumped  directly  into 
notor  trucks  which  run  under  the  mixer  platform.     The  hot 
laterial  storage  bin  Is  telescropic  and  holds  12  cu.  yd.  or  15 
•ns,  so  even  with  this  extra  large  capacity,  the  bin  can  be 
isily  closed  down  on  platform  without  removing  any  parts. 
I'he   working   platform  on  which  tlie  mixer,   etc..  is  located, 
a  patented  arrangement.     When  extended  for  operation,  it 
permits   trucks  and   wagons  to  pass  under  the  mixer  dump. 
When    packing    the    plant   for   shipment    it    is    easily    drawn 
within  shipping  length  of  the  car,  and  clears  the  end  of  the 
car  frame.    Elevators  on  both  sides  of  the  plant  feed  the  sand 
drum,  so  material  can  be  stored  on  either  or  both  sides.    The 
hot  material  elevator  is  entirely  enclosed  in  dust-tight  sheet- 
•eel  housing,  made  in  sections,  which  can  easily  he  removed 
•')  facilitate  packing  for  shipment.     The  tire  box  is  arranged 
:'>r  burning  coal,  coke,  wood  or  fuel  oil. 


SMALL  LOCOMOTIVE  CRANE. 

On  many  big  construction  and  road  jobs  during  the  past 
few  years  the  contractors  have  found  it  economical  to  handle 
a  good  deal  of  their  materials  by  a  locomotive  crane.     The 


New   Model    Brownhoist   Locomotive   Crane. 

saving  effected  by  cranes  on  these  large  contracts  has  cre- 
ated a  demand  for  a  smaller  type  which  can  be  used  economi- 
cally on  smaller  jobs.  With  the  idea  of  filling  this  need  for 
a  smaller  capacity  high  grade  crane  for  construction  work, 
a  new  Brownhoist  Number  2  locomotive  crane  has  been  an- 
noiuiced.     This  machine  can  be   changed   in  a  few  minutes 


time  to  handle  grab  bucket,  bottom  block  or  bottom  dump 
tub.  With  thesi-  altucliiueniN  almost  nil  kinds  of  materials 
can  bo  bandied.  Kxpericuce  with  the  larger  type  locomotive 
crani-s  ha.s  proved  thi-m  to  br  wkII  rttted  to  handle  sand, 
gravel,  crushed  stone,  utc  .  by  bucket.  With  a  botluui  block, 
structural  work,  forms,  reinforcing  bars  and  other  sling  loads 
are  handled,  and  a  dump  buckin  is  often  used  for  handling 
concrete.  This  ni-w  crane  will  do  th.-  same  work  as  the 
larger  types  within  Its  caparity.  It  is  built  to  handle  a  one 
hard  bucket,  a  30-in.  mugiKt  and  hn.ik  loads  of  5  tons.  lu 
order  to  meet  the  different  working  conditions  the.<e  cranes 
are  made  to  openite  by  steam,  electricity  or  gasollnu  engine. 
They  are  built  for  use  on  railroad  trucks,  traction  wheels  or 
creeper  trucks.  This  new  crane  has  Just  been  added  to  the 
other  types  of  locomotive  cranes  built  by  The  lirowu  llulsting 
.Machinery  Co.,  of  Cleveland,  O, 


A  L1(;HT  WKK.HT  KOTATOH  1)1(11.1.. 

The  demand  for  a  rolator  of  lighirr  wt-iglit  tliaii  Ktaadard 
("line  originally  from  abroad,  since  It  is  a  lommon  practice, 
in  many  foreign  Holds,  to  hold  tluse  drills  to  tholr  work  by 
liand,  even  when  working  at  or  above  the  horitontal.  To 
meet  this  requirement  the  Sullivan  Machinery  Co.,  Chicago, 
111.,  has  brought  out  the  Light  Uolutor,  class  "DP-SS."  This 
is   available   In   solid    piston,    hollow    piston   and    water   tube 

moil.-ls.  The  •■l)P-32"  ro- 
lator weighs  only  2'.i  lb.  It 
iis€^  'tt-in.  hollow  hexagon 
steel  and  Is  good  for  i-ft. 
holes  under  average  con- 
ditions. In  imparting  the 
rotation  to  the  drill  steel 
the  piston  itself  does  not 
lurn.  No  chuck  bushing  Is 
employed.  The  chuck  Is 
ratchet  ring,  chuck  bush- 
ing, and  chuck  all  In  one 
piece  and  is  rotated  by  the 
action  of  the  spiral  grooves 
on  the  piston.  No  retain- 
ing bushing  is  used  on 
this  drill.  The  buffer  ring 
takes  the  place  of  the 
bushing  and  holds  the  pls- 
t  o  n  from  turning  by 
means  of  the  straight 
lugs.  The  "DP-32"  drill 
Is  being  used  with  excel- 
lent results  in  this  coun- 
try in  conditions  under 
which  horizontal  or  up- 
per holes  are  needed, 
when  It  is  preferable  to 
hold  the  machine  by 
hand  Instead  of  on  a 
mounting. 


Sullivan     Light     Rotator, 
•■DP-32." 
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A    FUEL    FEE1)L\(.     DKVICE    FOR    AUTOMOBILE 
ENGINES. 

The  fucllzer,  a  device  invented  by  the  Packard  Motor  Car 
Co.  and  applied  to  its  engines  during  most  of  1920,  is  stated 
to  iiave  eliminated  a  number  of  evils  which  have  seriously 
hampered  the  use  of  automobile  engines.  Among  the  ad- 
vantages claimed  for  it  are:  It  permits  the  starting  of  en- 
gines without  dlfllculty  no  matter  how  cold  they  are;  It 
greatly  reduces  If  it  does  not  entirely  eliminate  the  deposit 
of  carbon  on  the  valves  of  the  cylinders;  it  gives  fairly  sat- 
isfactory results,  even  with  the  poorer  grades  of  gasoline 
which  It  is  often  necessary  to  use  today;  It  prevents  kerosene 
and  other  low  grade  elements  in  gasoline  from  forming  and 
washing  the  lubricating  oil  from  the  pistons,  cylinder  walls 
and  crankshaft  bearings  and  also  the  dilution  of  the  oil  in  the 
crank  case  by  gasoline  coming  down  through  the  pistons.  The 
fuelizer  operates  by  carrying  a  small  quantity  of  gasoline 
direct  from  the  carburetor  to  a  separate  spark  plug.  This 
plug  Ignites  the  gas  which  then  circulates  at  a  very  high 
temperature  through  the  fuelizer  chamber  which  surrounds 
the  Intake  manifold.  At  the  bottom  of  the  fuelizer  chamber 
are  two  small  holes  through  which  the  superheated  ex- 
haust of  the  fuelizer  enters  directly  Into  the  main  intake 
manifold.      Thus    the    main    intake    manifold    temperature    Is 
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raised  by  direct  mixing  witli  the  fuelizer  exhaust  as  well 
as  by  the  heat  developed  in  the  fuelizer  chamber.  The 
result  is  that  all  gas  passing  through  the  main  manifold  is 
thoroughly  dried.  sufBciently  heated  and  broken  up  Into  a 
completely  combustible  fuel.  The  circulation  of  pas  through 
the    fuelizer    is    maintained    by    the    same    cylinder    suction 


The   Fuehrer. 

iwii  aas  through  the  main  manifolds.     However,  the 
n  of  gas  through  the  fuelizer  starts  below  the  but- 
ttrlly  v.ilvo  and  exhausts  above  it.     Therefore  when  the  but- 
terfly valve  is  closed,  the  suction  upon  the  fuelizer  is  very 
heavy  and   it   receives  a  maximum   supply  of  gas  and  gives 
off  a  maximum  supply  of  heat.     On  the  other  hand,  the  fur- 
ther the  butterfly  valve  is  opened  the  less  suction  there  is  on 
ihe  fi!«>!izer.    This  automatically  decreases  the  heat  given  off 
'lizer  in  direct  proportion  to  the  decreasing  need  of 
;."   for   heat.     Thus   the   fuelizer   goes   at   maximum 
■■.p.  tii   when  the  motor  is  starting  up  or  is  idling,  but  when 
ihf  motor  reaches  an  ideal  combustion  heat  because  of  high 
>lieed  or  low  uear  work,  the  fuelizer  automatically  shuts  off 
liiifil  it  Is  needed  again. 


A  3I4  LB.  BLAST  FIRING  MACHINE. 

.A  .nmall  light  weight  blasting  machine  capable  of  develop- 
ing ample  current  to  fire  five  30-ft.  copper  wire  electric  blast- 
inc  caps  on  five  <;-ft.  iron  electric  bla.sting  caps  has  been 
placed  on  the  market  by  the  Atlas  Powder  Co.,  Philadelphia. 
Pa.  The  blocks  are  2  in.  by  4  in.  by  4^  in.  in  size,  and 
welL'h,'*  but  3'i  lb.  The  outer  case  is  a  seamless  brass  tube. 
^eavi!y  nickeled,  with  aluminum  top  and  bottom  plates.  The 
machine    is    suhst:-    '   "      '  to    .^tand    hard    service.      A 


leather  strap  (removable)  makes  carrying  easy.  The  key  by 
which  the  blaster  is  operated  Is  a  separate  part  of  the  ma- 
chine and  may  be  kept  in  the  possession  of  the  shot-firer, 
preventing  the  operation  of  the  machine  by  any  other  person. 
Thif>  is  an  Important  safety  feature. 


DEVICE  FOR  THAWING   FROZEN  HYDRANTS. 

Initial  demonstrations  of  a  new  hydrant  thawing  device  was 
given  a  few  days  ago  before  offlcirils  of  the  l-^ire  Department 
of  New  York  City.  The  device  has  a  steam  coil  surrounded 
by  a  jacket  tank,  which  is  filled  with  water  for  pumping  into 
the  steam  coil.  The  heat  for  generating  the  steam  is  pro- 
vided by  a  burner  directly  under  the  coil.  The  burner  has 
ten  jets,  the  fuel  used  being  acetylene  under  suitable  pres- 
sure. In  the  test  dissolved  acetylene  such  as  the  Prest-O-Lite 
Co.  compresses  into  cylinders  for  auto  truck  and  tractor  light- 
ing was  used.  In  the  accompanying  picture,  a  Prest-O-Lite 
tank  is  shown  attached  to  the  steam  generator  and  another 
cylinder  is  seen  near-by  in  readiness  for  connecting  when  the 
pressure  in  the  first  cylinder  runs  too  low  for  effective  oper- 
ation of  the  device.  This  situation  would  occur  only  in  dem- 
onstration where  a  great  deal  of  thawing  is  done.  In  actual 
practice,  one  cylinder  would  be  ample  for  opening  up  any 
number  of  hydrants  likely  to  be  used  at  any  fire.  The  only 
other  necessary  part  of  the  device,  is  a  connecting  hose,  one 
end  of  which  serves  as  a  nozzle  to  direct  the  steam  jet  in  the 
thawing  process.  As  soon  as  the  acetylene  jets  are  lighted, 
the  operator  begins  pumping  water  slowly  into  the  steam 
generating  coil  and  the  intense  heat  of  the  acetylene  under 
pressure  not  only  converts  the  water  into  steam  almost  in- 
stantly, but  superheats  the  steam  so  that  it  is  what  is  known 
as  "dry  steam,"  having  a  temperature  corresponding  to  that 
of  steam  produced  by  superheaters  in  locomotives.  As  the 
hose  gives  a  permanently  open  outlet  for  the  steam,  no  safety 
valve  is  rcMuiied.  but  one  it  attached  as  an  added  safeguard. 


Meltlrrj 


Block    of    Ice    with    New    Hydrant    Thawing    Devlcei 


Water  is  fed  continuously  into  the  coll,  being  converted  into 
steam  precisely  as  is  the  case  when  a  drop  of  water  falls  on 
a  red  hot  stove.  The  device  was  invented  by  Louis  F,  Ross 
and  is  manufactured  by  The  American  La  France  Fire  En- 
gine Co.,  New  Yorl<. 


A  NEW  AUTOMATIC  METER-PUMP  FOR  CON- 
CRETE MIXERS. 

The  Austin  Machinery  Corporation,  Chicago,  reports  the 
successful  conclusion  of  a  series  of  tests  preliminary  to  plac 
ing  on  the  market  the  new  automatic  meter-pump.  This  de- 
vice measures  the  water  discharged  into  concrete-mixers  and 
paving  machines.  It  insures  a  uniformly  accurate  quantity 
for  each  bath.  The  meter  is  simple  in  both  construction  and 
operation.  Setting  a  pin  for  the  exact  quantity  of  water  re- 
quired takes  but  a  moment,  and  then  no  more  attention  Is 
required  until  the  job  is  done,  except,  possibly,  to  move  the 
pin  a  hole  or  two  to  offset  any  variations  likely  to  occur 
in  the  moisture  of  the  ingredients.  The  device  consists  of  a 
pump,  a  valve,  a  timer,  and  a  few  pipes  and  fittings.  ■  The 
pump  is  driven  from  the  mixer-shaft.  It  works  continuously, 
lifting  water  approximately  12  ft.  from  dead  water  to  pump, 
or  from  hydrant.  The  two-way  valve  is  "opened"  and  "closed" 
by  moans  of  a  cam  on  the  timer  controlled  by  the  starting 
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lever.  When  the  valve  Is  "open"  the  water  is  discharged 
into  a  mixer:  when  "closed,"  it  circulates  through  a  return 
;oop  in  the  pipe.  The  operator  "opens"  the  valve  by  throwing 
the  starting  lever  over  to  the  timing  pin.  Then  he  forgets 
It  until  the  next  batch  is  ready  for  water.  The  valve  "closes" 
itstlf  automatically  at  the  precise  moment  the  pre-determlned 


\ 
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ELECTRIC     WEl.DINc;      OITEIT      MOIINTED      ON 
TRLCK. 

One  of  the  interest inx  uduiJUlions  of  tlie  year  has  been 
lilt  construction  of  a  Packard  truck  carrying  an  electric  arc 
Welding  apparatus  for  use  chlolly  in  work  in  repairing  ships. 
It  was  constructed  for  the  I'nited  Muriue  Coutractor  Corpora- 
tion. New  York,  and  has  bf<-n  in  successful  opfratiou  ever 
siuco.  The  chief  advantages  of  this  type  of  installation  for 
marine  repair  work  are  in  its  nuibllity  and  the  time  saved  in 
transferring  It  from  place  lo  pluK-  The  previous  practice 
bad  been  to  have  such  an  upiiHrattiH  on  a  scow.  This  neces- 
sitated several  hours  in  IriiiisferrinK  the  apparntus  from  one 
job  to  another  and  involved  not  only  the  loss  of  tliuo  of  the 
crew  but  the  cost  of  towage.  The  present  apparatus  was 
constructed  by  the  C'ovic  KlectrIc  Co  .  using  n  0-lon  Packard 
cha8.-.l8.  On  this  chassis,  they  inouutnl  a  large,  roomy  body 
uf  special  design  which  gives  ample  space  for  Uie  apparatus 
and  for  supplies.  The  power  plant  Is  Installed  directly  over 
the  rear  axle  anil  consists  of  iin  electric  giuerator  driven  by 
a  40  H.P.  gasoline  euglne.  The  apparatus  has  the  capacity  for 
two  welders,  supplying  to  each  ISO  amperes  at  50  volts.  The 
body  allows  plenty  of  room  for  the  engineer  to  get  about  the 


The   Austin    Meter   Pump. 


'.uanlity  of  waer  has  been  discharged.  How  much  or  how 
little  water  is  required  makes  no  difference  to  this  device,  as 
it  has  a  range  of  about  250  per  cent  between  minimum  and 
Maximum  discharge.  Throwing  the  starting  lever  is  the  work 
of  an  instant  and  does  not  Interfere  In  any  way  with  the 
operator's  regular  duties.  The  total  weight  does  not  exceed 
L'OO  lb. 


I 


A  NEW  FOLDING  DRAWING  TABLE. 

>     h.in  Iv    f  ll'-ir     iniwinc    table,    espi-ciully    designed    for 

and   home   use  and   particularly 

lable  table  that  can  be  set  up  and 

-ted  in  a  moment's  time  and  as  quickly  folded  up  and  set 

>   ha.s  been  invented  by  H.  G.  Schaefer.  P.  O.  Box  217.  C. 

Toledo.  O.     The  frame  i.s  made  of  formed  sheet  sleel  of 


thf  cantilever  design  and   Is   put   together  to  stand   extreme 


Drawing  Table  Folded  and  In  Podtion. 

V,  eight  and  strain.  The  top  is  made  of  white  pine  and  fas- 
tened to  the  frame.  The  adjusting  device  Is  an  Ingenious 
method  ot  permitting  the  top  to  be  adjusted  to  any  angle  and 
lock  securely  in  position.  The  table  stands  35  in.  high  and  is 
adapted  for  any  size  drawing  board  from  23  by  31  In.  to  36 
by  4S  in.  in  size.    It  folds  to  less  than  3  In.  in  thickness. 


Electric    Weldinrj    .ind    Compressed    Air    Outfit    Mounted    on    Motor 

Truck. 

power  plant  and  give  all  parts  the  necessary  attention.  This 
arc  welding  machine  was  designed  and  built  by  the  Co;ic  Co. 
The  body  also  carries  two  large  reels,  each  with  1,200  ft.  of 
copper  leads  which  permit  the  two  welders  to  work  at  a 
radius  of  000  ft.  from  the  truck.  On  the  underside  of  the 
rear  of  the  truck  are  compartments  which  carry  welding 
supplies  such  as  short  lengths  of  wire,  welding  gla.sses,  ham- 
mers, etc.  There  is  also  a  40gal.  spare  fuel  tank  and  a  25-gal. 
tank  for  lubricating  oil.  On  the  forward  part  of  the  body  Is 
mounted  a  90-ft.  air  compressor  to  supply  ■  I  air  for 

pneumatic  hammers  and  tools  which  are  u.-^  welders. 

This  compressor  is  driven  by  the  motor  of  Ih.-  r^iLkard  truck 
through  a  power  takeoff  from  the  drive  shaft.  A  special  trans- 
mission was  designed  for  this  purpose  and  a  Morse  chain  is 
used  to  transmit  the  power  from  the  drive  shaft  to  a  sprocket 
on  the  compressor.  These  sprockets  provide  for  a  reduction 
ratio  of  4  to  1  in  order  to  bring  the  speed  of  ttio  compressor 
down  to  250  r.p.ni.    \  tank  to  store  the  con  ;  ir  is  sus- 

pended  from    the   floor   of   the   body.      A    i  •  ing   two 

lengths  of  air  cable  of  600  ft.  each  is  also  pari  of  the  equip- 
ment. The  truck  Is  also  provided  with  a  work  bench  and  suit- 
able tools.  It  Is  lilted  up  with  electric  lighst,  the  current  be- 
ing taken  from  the  generator  and  so  is  equipped  for  night 
work.  The  crew  consists  of  six  men — two  welders  and  two 
chippers  for  welding  work  and  an  engineer  and  helper. 


PULSOMETER   PUMP   FOR   HANDLING  GRAVEL 
AND  STONE. 

A  pulsometer  pump,  designed  specifically  for  pumping  gravel 
and  stone,  and  furnishes  a  means  for  drawing  sand  from 
gravel  pits  and  river  beds,  and  can  be  set  up  to  handle  ma- 
terial direct  from  Its  source  lo  barge  or  railroad  car.  Stones 
3  in.  or  4  in.  In  diameter,  and  In  some  cases  larger,  are 
easily  handled,  for  anything  that  passes  the  intake  can  be 
pumped  without  the  slightest  injury  to  the  pump.  The  In- 
terior construction  is  so  arranged  that  the  discharge  Is  lower 
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than  the  suction  valve  and  stones  are  dropped  into  the  dis- 
charge line  and  forced  out.  The  pump  cannot  become  clogged, 
nor  the  stones  "pocketed."  This  pump  has  the  same  com- 
mendable features  as  all  Pulsometer  pumps  have  had  for  the 
last  50  years.  Cams.  rods,  pistons,  glands.  >tiitTing  boxes, 
packing,  and  other  mechanisms  are  eliminated      There  is  no 


Gravel   and   Stone   Handling    Pulsometer   Pump. 

friction  produced  at  any  point  in  operation — no  parts  that 
rub  or  slide  together,  making  unnecessary  the  use  of  oil. 
The  pump  that  needs  no  foundation  or  special  rigging,  but 
may  be  set  up  any  place  or  hung  from  most  anything.  The 
illustration  shows  one  of  the  larger  sizes,  but  smaller  sizes 
are  made,  and  can  be  supplied  to  fultill  the  requirements  of 
various  pumping  jobs.  The  pump  is  manufactured  by  the 
Pulsometer  Steam  Pump  Co.,  New  York. 


SNOW  PLOW  FOR  TOWN  .\ND  COUNTRY  ROADS. 

A  fwo's  plow  designed  to  cut  a  one  way  trail  or  a  wide 
open  highway  sufficient  to  let  trucks  and  automobiles  pass 
each  other  is  illu.'^trated.     This  plow  is  built  of  selected  Wis- 


Pnocnn   Snow   Plow   Being   Operated   by  Two   Men   and  Tractor. 

consfft  white  oak,  secured  by  heavy  forgings  and  castings. 
All  ninners  and  plow  boards  are  bound  with  highly  tempered 
steeL  The  deck  is  8  ft.  in  width  and  the  length  over  all  is 
16  ft.  The  sldewings  are  adjustable  and  will  plow  a  road 
from  S  to  IS  ft.  wide.  The  depth  of  cut  of  the  center  plow 
IS  r»>gulafe<i  by  hand  wheels.    The  plow  is  operated  by  either 


teams  or  by  tractor.  Hitches  are  provided  for  four  teams, 
and  as  many  more  can  be  added  as  needed.  The  plow  is 
known  as  the  Phoenix.  It  is  made  by  the  Phoenix  Manufac- 
turing Co.,  Eau  Claire,  Wis. 


THE    LAKEWOOD    MILWAUKEE    14-E    GASOLINE 
PAVER. 

A  late  addition  to  the  line  of  paving  mixers  manufactured 
by  the  Lakewood  Engineering  Co.,  Cleveland.  O.,  has  tor  its 
power  a  4-cylinder,  25  H.P.  motor,  with  radiator  cooling  sys- 
tem which  has  become  standard  tor  motor  trucks  and  other 
equipment  of  tliat   type.     As   shown   in  the  illustration   this 


Lakewood    fVlllwaukee    14-E    Paver. 

paver  is  equipped  with  caterpillar  traction.  It  can  be  fur- 
nished on  trucks,  if  so  wanted,  with  wheels  14  in.  wide,  which 
greatly  reduces  the  possibility  of  damage  to  the  subgrade. 
This  machine,  of  course,  can  be  equipped  with  the  standard 
Lakewood  batch  transfer  for  direct  charging.  This  batch 
transfer  utilizes  the  weight  of  the  descending  skip  of  the 
paver  as  the  lifting  force  to  raise  the  batch  boxes  from  the 
narrow  gauge  cars,  and  is  practically  automatic  in  action. 


PNEUMATIC  ADZING  TOOL. 

A  new  type  of  pneumatic  tool,  that  does  the  work  com- 
monly done  with  Jack  planes,  adzes,  draw  knives  and  hand 
chisels  is  illustrated.  The  machines  can  be  used  for  shaving 
poles,  tie  making,  pile  peeling,  dapping,  dock  work,  etc.,  etc. 
The  essential  feature  of  this  tool  is  a  turbine  operated  by 
compressed  air.  The  shaft  which  the  turbine  rotates  is  ex- 
tended downward,  to  the  end  of  which  is  attached  a  pro- 
peller-shaped two-bladed  knife,  which  rotates  in  a  circular 
motion,  each  blade  having  a  cutting  edge  on  one  side.  To 
the  body  of  this  tool  is  attached  an  adjustable  shoe,  which  can 
be  readily  lowered  or  elevated,  by  means  of  a  thumb  screw, 
to  regulate  the  depth  of  cut.  The  air  control  is  embodied  in 
one  of  the  two  handles,  making  possible  instantaneous  turn- 
ing on  and  off  of  the  air.  and  starting  and  stopping  of  the 
device.     This   important   feature   is   under   constant   and   ab- 


Two   Models  of  the  Air  Planer,  One   Designed  for  Flat  Surfaces,  the 
Other  for  Curved   Surfaces. 

solute  control,  at  all  times,  when  the  machine  is  in  oper- 
ation, and  when  it  is  inert.  The  cutters  revolve  at  a  speed 
varying  from  zero  to  6,000  r.p.m.  It  is  claimed  that  a  skilled 
operator  of  this  machine  can  do  the  work  of  eight  skilled 
adzemen,  and  perform  a  neater,  cleaner,  smoother  job.  The 
tool  is  made  in  two  models.  One  of  these  is  (itted  with  a  flat 
shoe  for  use  in  .shaping  timbers,  cutting  gains  and  daps  in 
telephone,  telegraph  and  electric  light  poles  and  smoothing 
planks.  Thv,  other  is  fitted  with  a  curved  shoe  for  use  in  tak- 
ing the  bark  off  of  poles,  peeling  ties  and  shaving  poles.  The 
machines  are  known  as  "Air  Planes."  They  are  made  by 
the  Turbine  Air  Tool  Co.,  Cleveland,  O. 
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NEW  SIZES  OF  SMALL  FNEl  MATIC  TOOLS. 

Several  new  sizes  of  small  portable  pneumatic 'tools  have 
recently  been  added  to  the  line  o(  "l^ittle  David"  Pneumatic 
Tools  manufactured  by  the  IngorsollHand  Co.,  11  Broadway, 
New  York.  The  new  tools  include  ;i  small  size  of  close  quar- 
ter drill,  a  small  high-speed  pneumatic  griuder  in  two  types 
and  a  litihtweight  drill  furnishi-d  in  two  styles.  These  new 
tools  have  been  developed  to  satisfy  the  demand  for  a  light- 
weight, high-speed  machine  (or  certain  clatsses  of  work,  for 
which  the  heavier  tools  were  not  entirely  adapted. 

The   No.   s   close-quarter   drill    Is 

.■- 1  a  machine  for  use  In  certain  classes 

of  work  where  the  ordinary  ma- 
chine is  not  suitable,  as  close  to  u 
wall  or  corner.  This  new  machine 
has  a  fairly  high  speed,  running  ui 
250  r.p.m.  without  load,  but  will 
handle  drilling,  reaming  or  tapping 
up  to  IVt-in.  diameter.  The  '.ool  Is 
throughout  a  special  design  for 
close-quarter  work  and  has  several 
unique  features.  The  spindle  which 
turns  the  drill,  reamer  or  tap.  is 
openited  by  three  rocking  levers 
111  connected    directly    to    the    pistons 

VI  through  connecting  rods.     The  mo- 

■  J  tor    is  of    the    three-cylinder    type 

■1  with  pistons  acting  at  right  angles 

''U  to  the  levels.     A  very  steady,  con- 

^B  tinuous  movement  of  the  spindle  Is 

"  obtained  as  one  ratchet  pawl  Is  al- 

ways in  contact  with  a  tooth  of  the 
spindle.      The  construction  is  very 
imple  and  sturdy,  with  least  number  of  parts. 
The    two    pneumatic    grinders    are    lightweight,    high-spoeil 
.lols  running  with  a  free  speed  of  4,200  r.p.m.  and  suitable  for 
-•rinding,  bntflng  or  polishing  work  of  u  varied  nature.    Both 
lachines  have  the  same  motor,  hut  are  equipped  with  differ- 
ent throttle  and  handle,  one  having  the  closed  type  of  inside 
trigger  handle,  while  the  other  Is  fitted  with  the  rolling  type  of 
throttle  handle.     .-\  special  feature  of  these  tools  i.«  the  three- 
cylinder  motor — very  different  from  that  of  the  drill,  described 


Clofc-Quarter    Drill. 


y 


Light    Weight    OnlK. 

above — which  runs  constantly  in  a  bath  of  oil,  insuring  lubri- 
cation of  all  the  parts.  Lack  of  proper  oiling  has  been  one 
of  'he  reasons  for  most  grinder  troubles  in  the  past.  The 
valve  is  made  Integral  with  the  crankshaft,  simplifying  the 
design,  and  the  piston  and  connecting  rods  are  also  of  unique 
construction;  ball  and  roller  bearings  are  used  throughout. 
The  removal  of  a  few  screw.^  enables  the  handle  to  be  lifted 
off  and  exposes  the  entire  mechanism  to  view,  making  easy 
inspection  of  the  parts. 

The  lightweight  drills  were  designed  to  meet  the 
demand  for  a  light  air  tool  for  drilling  small  holes  with- 
out breakage  of  drills.  They  will  handle  twist  drills  from  the 
smallest  size  up  to  %-in.  diameter.     The  free  speed  at  90  lb. 


air  pressure  is  about  2,000  r.i>  m.  The  two  machines  diCfer  es- 
sentially In  the  handle  construction,  the  motors  being  the 
same.  One  has  the  pistol  grip  type  of  handle,  while  the  other 
is  furnisheil  with  breiist  plate  and  rolling  throttle  handle. 
.\lumlnum,  reinforced  with  steel  bushings,  is  used  wherever 
IKissible  and  results   in  a   very   lightweight  machine,  weigh- 


Two   Typct   of    Pneuniftiic    Grinden. 

ing  only  9  lb.  The  motor  Is  a  three-cylinder  type  somewhat 
similar  to  that  used  in  the  grinders  above.  The  cylinders  are 
separate  iron  castings,  easily  accessible,  renewable  and  are 
interchangeable.  A  very  sensitive  throttle  control  has  been 
obtained,  which  with  freedom  from  vibration  makes  the  tool 
ideal  for  drilling  with  small  drills. 


.MOTOR  DRIVEN   PORTABLE   AIR  CO.MPRESSORS. 

To  meet  the  ever-increasing  needs  of  the  contractors,  street 
railways  and  public  service  companlt?s,  having  available  elec- 
tric current,  an  electric  motor  driven  compressor  ha.s  been 
added  to  the  line  of  portable  air  compressors  made  by  the 
Ingersoll-Rand  Co..  New  York.  This  unit  Is  of  103  cu.  ft. 
capacity  and  weighs  approximately  4,450  lbs.,  depending  upon 


"Imperial"    Portable    Air    Compressor. 

the  weight  of  the  motor.  As  is  the  corresponding  gasoline 
motor  driven  compressor,  this  electric  unit  Is  an  all-steel  out- 
fit from  its  sheet  canopy  to  the  broad  tired  steel  wheels. 
Light  steel  doors  completely  house  the  entire  unit  protecting 
it  from  the  weather.  These  doors  are  easily  removed  to  allow 
free  access  to  all  parts.  Suitable  intake  unloader  is  pro- 
vided assuring  efficient  regulation.  Either  alternating  or 
direct  current  motor  can  be  furnished.  In  any  case,  the  mo- 
tor control  Is  in  accordance  with  standard  practice  and  speci- 
fications covering  the  type  of  motor  used.  Additional  equip- 
ment includes  air  receiver,  safety  valve,  drain  valves,  pres- 
sure gauge  and  service  valves  to  which  air  hose  lines  may  be 
connected. 
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STANDARDIZED      INSTALLATIONS      OF      POWER 
SCRAPERS. 

To  make  mechanically  operated  drag  scrapers  a  more  thor- 
ough success,  Sauennan  Bros.,  engineers  and  manufacturers, 
322  S.  Dearborn  St..  Chicago,  have  developed  standardized 
Installations  ot  their  bottomless  power  scrapers.  Different 
types  of  installations  have  been  perfected,  adaptable  re- 
spectively to  handling  sand  and  gravel,  stripping  or  general 
excavating  work,  and  storing  and  reclaiming  coal  and  other 
loose  materials.    Results  of  the  past  year  have  indicated  that 


COMBINATION   PORTABLE   LIGHT   AND  OXV- 
ACETYLENE  CUTTING  TORCH  OUTFIT. 

The  average  contractor  often  needs  artificial  lighting  and 
cxy-acetylene  apparatus  even  though  he  does  not  use  either 
one  ot  them  continuously.  To  meet  this  need  the  Carbic 
Manufacturing  Co.,  Duluth,  Minn.,  has  put  on  the  market  a 
combination  portable  light  and  oxy-acetylene  equipment.  The 
light  can  be  used  whenever  night  work  is  to  be  done.  The 
oxy-acetylene  torch  is  used  for  cutting  steel  beams,  steel  pil- 
ing, reinforcing  bars  and  often  for  clearing  up  tangled  masses 


BIrd's-Eye  View  of  a  Complete  Power  Scraper  Installation  for  Excav^t'ng   Hillside  Gravel   Deposit,  as  Designed  and   In- 
stalled   by    Sauerman    Bros. 


the  maximum  efflclency  ot  the  power  scraper  is  best  realized 
'vhen  the  proper  double-drum  hoisting  engine,  blocks,  sheaves, 
wire  rope  and  anchorage  are  assembled  in  a  complete  in- 
stallation to  fit  certain  typical  conditions  and  requirements. 
These  standardized  installations  have  been  particularly  suc- 
cessful since  their  adoption  by  a  number  of  commercial 
gravel  producers  and  county  road  commissions  who  had  hill- 
side gravel  deposits.  Outside  the  e.xcavating  field,  the  chief 
development  of  the  past  year  has  been  an  extensive  improve- 
ment in  the  application  of  power  scrapers  to  the  ground 
.■^toragf■  and  reclaiming  of  coal  at  industrial  plants. 


AUTOMATIC  PRIMER  FOR  CENTRIFUGAL  PUMPS.- 

An  automatic  primer  claimed  to  be  adapted  for  any  condi- 
tion where  centrifugal  or  other  valveless  pumps  ate  used, 
nnd  where  it  Is  necessary  to  maintain  a  vacuum  on  a  suc- 
tion line,  has  been  brought  out  by  the  Automatic  Primer  Co., 
420  Conway  Bldg.,  Chicago.  "*" 

Tlie  arrangement  Is  shown   in   the  accompanying  diagram. 
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Arrangement   of   Priming   System. 

Tank    No.    2  is  filled    with  liquid  to  level  A  and   the  pump 

a.^ri,.,i      This    lowers   the   liquid   to    level  B  but  In  so  doing 

.1  vacuum  in  tank  No.  2  and  starts  the  liquid  flow- 

1,,.,   .^'h  the  suction  line.     While  pumping,  tank  No.  1  is 

always  filled  with  liquid.  When  the  pump  is  stopped  the 
liquid  In  Tank  No.  1  returns  by  gravity  to  Tank  No.  2,  forc- 
fng  the  air  back  through  the  suction,  thus  flushing  the  suc- 
tion line  and  reprlming  the  system.  Each  tank  has  a  ca- 
pacity approximately  one-third  greater  than  the  volume  ot 
air  or  gas  in  the  suction  line  when  expanded  to  the  vacuum 
ot  operation. 


of  iron  and  steel  incident  to  the  reconstruction  of  burned 
buildings.  The  Carbic  system  produces  the  acetylene  from 
Carbic  cakes  which  can  be  bought  in  drums.  They  insure  a 
steady  supply  of  acetylene  and  when  it  is  desired  to  shut  off 
the  supply,  they  can  be  lifted  o'lt  of  the  water  and  saved  tor 
future  use.  The  combination  lighting  and  cutting  outfit  con- 
sists of  one  combination  light  and  cutting  generator;  one  25 
ft.  length  ot  %-in.  double  strength  oxygen  hose;  one  25-ft. 
length  of  %-in.  double  strength  acetylene  hose;  four  %-in. 
hose  clamps ;  one  Carbic  cutting  torch;  tour  ctUting  nozzles; 
one  wrench  tor  torch;  one.oxygen  regulator  with  one  hi.eh  and 


Comijination   Portable  Light  and  Oxy-Acetylene   Equipment. 

one  low  pressure  gauge;  one  wrench  for  regulator;  one  pair 
of  leather-palmed  gauntlets;  one  pair  ot  goggles  with  double 
interchangeable  lenses;  one  friction  lighter;  one  carrying 
case;  one  drum  of  carbic  cakes,  and  one  instruction  book. 


MACHINE  FOR  SHARPENING  WELL  DRILLS. 

.\  machine  tor  sharpening  well  drills  has  been  developed 
by  Wood  Drill  Works,  Paterson,  N.  J.  It  is  claimed  this  ma- 
chine will  sharpen  a  drill  in  about  5  minutes,  and  make  a 
cleaner,  neater  and  truer  job  than  can  be  obtained  by  black- 
smithing  methods  customarily  used  tor  sharpening  well  drills. 
The  machine  is  simply  an  adaptation  on  a  5-in.  rock  drill  with 
certain  modifications,  to  the  new  purpose. 
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GL'TTER     ATTACHMENT      1  OK      ELGIN      STREET 
CLEANING  MACHLNE. 

A  gijtler  attachment  which  Increases  the  capacity  of  the 
Klgln  street  cleaninK  machine  was  brought  out  last  year. 
This  attachment  cltans  the  gutters  and  scatters  the  refuse 
across  the  width  of  the  machine  su  that  the  cylindrical  broom 
under  the  driver's  seat  can  get  it  and  place  it  on  the  con- 
veyor for  transportation  to  the  colleition  hopper.  The  gut- 
ter broom  is  made  of  steel  wire  and  will  last  about  4  weeks 


» 


Elgin    Equipped   with    Gutter   Attachment. 

ut  8-bour  days.     II  works  in  a  vertical  position  and  is  tilted 
'       will  get  Into  the  corner  matje  by  the 
lilt  may  bo   varied   at  the  operator's 
ingles  found  in  the  gutter.     This 
type  of  machine  a  cleaning  ca- 
pacity iH  II.  wnl'-.  ;i-  tlH'  iiianieter  of  the  gutter  broom  is  2  ft. 


A  l-MAN  EARTH  ROAD  MAINTAINER. 

'" ition   shows   a   special    road   niaintainer  attach- 
to  one  of  the  Avery  motor  cultivators.     Mr.  C. 
■   r  of   the   Omaha   Branch    House  of  Avery 
is  special  attachment  to  this  machine  for 
■  .iiads  In  the  Nebraska  territory.     The  maln- 
•^nt  consists  of  three  blades  which  can  be  ad- 


Special    Foad    Maintamer    Attachment    on    Avery    Motor   Cultivator. 

justed  to  the  curvature  of  the  road.  This  machine  is  es- 
pecially adapted  for  going  over  the  road  directly  after  a  rain 
and  .smoothing  up  the  rough  places.  One  man  can  operate 
the  tractor  and  niaintainer  at  the  same  time,  and  as  he  Is 
ripht  near  the  niaintainer  he  can  watch  its  operation  care- 
fully. The  blades  of  the  maintainer  are  wide  enough  and  can 
be  adjusted  to  such  an  extent  that  the  road  can  be  smoothed 
do^n  by  going  over  it  one  or  two  times. 


NEW  .MOTOR-URIVEN  STREET  SWEEPER. 

A  motor-driven  sweeper  th»i  sprays  the  street  and  sweeps 
it.  placing  the  refuse  in  the  nutter,  was  brought  out  by  the 
Elgin  Sales  Corporation.  .New  York.  The  new  machine  fol- 
lows the  speclflcatiuns  of  the  Klgln,  having  three  wheels,  atr 
pressure,  spraying  system,  slnillur  broom,  etc.  It  is  able 
lo  travel  in  and  around  iraffle  very  euhily  nnd  ihe  broom  itself 
:8  heavy  and  powerful.  .■\n  advantageous  feature  is  that  the 
broum  may  be  chani;ed  to  sweep  to  llie  left  instead  of  to  the 
right.  This  may  be  done  in  the  Held  and  requires  about  Uiree 
hours"  work.  Thus  the  machine  can  be  converted  Into  a  ma- 
ihlne  to  sweep  the  gutter  and  fi'ed  a  pick-up  machine  that 
iiii»:ht  follow  it,  and  thus  it  can  be  used  to  sweep  tu  Ihe  curb 


^ 


The  Elgin  Auto  Sweeper. 

in  those  cities  which  require  traflic  to  travel  up  the  left  side 
of  the  street.  The  sweeper  has  a  speed  of  6  to  8  miles  per 
hour  and  cleans  a  path  7  ft.  wide. 

A  NEW  HIGH  SPEED  BALL  I{EAHIN(;  SC  REW  J.\CK 
FOR  HEAVY  LIFTLNCJ. 

Several  novel  features  of  consiruelion  are  embodied  jn  the 
latest  design  of  Duff  high-speed  liall-bearing  screw  jack,  a 
Tool  which  is  parilcularly  adapted  for  bridge  work  and  other 
purposes  where  a  lifting  capacity  of  aO  and  75  tons  Is  re- 
(luired.  Tlir  most  noticeable  thing  Is  the  fact  that  Ihe  operat- 
ing mechanism.  Insto.Td  of  bring  located  in  the  head.  Is  placed 
in  the  bnsp.  The  greater  weight  is  thus  put  at  the  bottom 
instead  of  at  the  top.  so  that  the  jack  Is  not  top-heavy.  An- 
other advantage  is  that  th'?  point 
at  which  the  operating  lever  Is 
pivoted  does  not  rise  with  the 
load.  This  allows  a  full,  power- 
ful stroke,  regardless  of  the 
iicight  of  the  load.  This  newly 
designed  jack  Is  unusually  easy 
to  move  about.  Not  only  does 
Ihe  concentration  of  weight  In 
the  base  make  it  easy  to  handle, 
but  by  inserting  the  operating 
lever  In  special  sockets,  the  jack 
can  be  tipped  over  by  one  inan^^ 
and    rolled    on    Its    own    sturdy 

>  Is  wherever  needed.  The 
;  IS  raised  by  means  of  a  6-Ncw  Duff  High  Sneed  Ball 
u.  -steel  lever  which  operates  a  Bearino  Screw  jack, 
doi-ble-thread  screw  through  a  ratchet  and  gearing.  The 
screw  has  a  very  steep  pitch,  making  the  action  extremely 
rapid.  The  screw  is  made  of  special  machinery  steel,  heat 
treated,  and  turns  in  a  bronze  nut  of  special  composition. 
This  combination  of  bronze  and  hard  steel  materially  re- 
frlctlon.  .Absolute  safety  is  stated  to  be  assured  by  a 
. .  e  clutch  which  holds  the  load  at  all  times,  preventing 
iiiiy  possibility  of  it  sinking  or  lowering.  Another  safety  fea- 
ture Is  the  signal  which  Is  provided  to  indicate  when  the  jack 
has  reached  its  maximum  height.  For  lowering,  a  crank 
handle  is  used.  A  few  easy  turns  are  all  that  are  required 
as  the  action  Is  ver>-  rapid.  Regardless  of  the  speed  with 
which  the  load  may  be  descending,  it  is  claimed  that  It  may 
be  stopped  with  absolute  safety  at  any  point  desired.  The 
action  is  positive,  so  there  is  no  possibility  of  sticking.  This 
new  high-speed  ball-bearing  screw  jack,  built  by  the  Duff 
Manufacturing  Co.,  of  Pittsburgh,  Is  made  In  two  capacities, 
.50  and  7.5  tons  maximum.  Both  the  50  and  the  75-ton  jack 
are  supplied  in  a  variety  of  heights  to  suit  requirements. 
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A  MECHANICAL  CONCRETE  MIXER  LOADER. 

A  mixer  loader  that  is  a  combination  of  a  bucket 
loader  which  elevates  material  from  ground  storage  piles 
Into  measuring  hoppers  and  a  belt  conveyor  which  car- 
ries the  materials  from  the  hoppers  to  the  mixer  skip,  is  il- 
lustrated. It  consists  primarily  of  a  long,  longitudinal,  struc- 
tural framework,  mounted  on  self-propelled  truck  wheels  with 
the  rear  end  inclined  upwardly.  A  rubber  belt  conveyor  of 
standard  design  is  mounted  in  the  lower  part  of  this  steel 
framework.  This  runs  continuously  and  material  dropped 
onto  same  is  carried  at  a  speed  of  400  ft.  per  minute  and  dis- 
charged into  the  ml.xer  skip.  The  top  of  the  framework  car- 
ries the  elevatin.z  unit  or  "digger  elevator."  This  is  mounted 
on  wheels  and  is  movable  back  and  forth  over  the  top  of  the 
longitudinal  frame.  The  "digger  elevator"  is  of  standard 
ilosign,  with  large,  malleable  Iron  buckets  attached  to  steel 
rhains.  It  is  mounted  on  a  turntable  supported  by  wheels 
and  arranged  so  that  the  end  can  be  raised  and  lowered  and 
also  swung  in  a  complete  circle.  A  separate  four  cylinder 
gasoline  engine  is  used  to  drive  this  digger-elevator  and  is 
'■ontrolled  by  an  operator  stationed  on  a  platform  supported 
by  the  digger  frame.  It  is  fitted  with  power  feed  back  and 
forth  along  the  frame  and  the  digger-elevator  is  equipped 
with  a  power  swinging,  raising  and  lowering  mechanism.  In 
thi.";  way  the  operator  can  quickly  and  easily  adjust  it  to 
dig  at  any  part  of  the  material  piles,  on  either  side  of  the 
machine.  The  buckets  when  worked  to  full  capacity  will 
elevate.  It  is  claimed,  about  %  cu.  yd.  per  minute.  The 
buckets  never  work  closer  than  3  or  4  in.  from  the  ground. 
A  man  who  can  be  trained  to  be  careful,  cleans  up  the  ma- 
terial and  shovels  it  into  the  buckets.  The  digger-elevator 
discharges  Into  a  measuring  hopper  which  is  mounted  on 
wheels  above  the  belt  conveyor  and  which  can  be  moved 
back  and  forth  along  the  frame.  This  measuring  hopper  con- 
sists of  a  number  of  adjustable,  graduated  compartments  and 
is  moved  along  the  frame  by  operating  a  cable  extending  the 
length  of  the  frame.  The  digger  elevator  fills  up  the  hopper 
to  measure  the  material  and  thereafter  a  door  in  the  hopper 
Is  opened  which  drops  the  measured  batches  on  the  belt 
conveyor.  Only  one  digger-elevator  is  necessary.  This  han- 
dles both  the  sand  and  stone.  The  compartments  of  the 
hopper  are  adjusted  to  contain  sufi^cient  sand  for  a  batch. 
The  correct  stone  level  is  marked  and  two  stone  hoppers 
are  discharged  to  each  one  of  sand,  the  three  hoppers  mak- 
ing a  complete  batch.  To  begin,  all  compartments  of  the 
hopper  except  one.  sufficient  for  about  6  to  9  batches,  are 
filled  with  sand.  Then  the  digger  is  swung  to  work  on  the 
stone  pile.  As  the  compartments  of  sand  are  emptied  (one 
to  a  batch)  they  are  refilled  with  stone.  In  this  way  the  hop- 
pers serve  as  a  storage  for  one  material  while  the  digger  is 
working  on  the  other.  The  digger  operates  approximately 
during  the  time  required  for  three  or  four  batches  on  sand 
and  six  to  eight  batches  on  stone. 

The  loader  is  equipped  with  a  forward  and  reverse  trac- 


Stamp   Mixer  Loader  on   Road   Job   at  Carrollvllle,    vvi5 

tlon  mechanism,  operated  by  a  25-HP.,  four-cylinder  gasoline 
engine  which  also  operates  the  belt  conveyor.  It  is  also 
equipped  with  a  four-wheel  steering  device  which  makes  it 
easy  to  turn  corners  at  a  small  radius  and  to  rapidly  move 
the  loader  into  any  desired  position.  It  can  he  moved  any- 
where It  is  possible  to  use  the  paving  mixer.    The  front  end 


o£  the  frame  can  be  raised  so  as  lo  permit  considerable  clear- 
ance between  the  extreme  front  point  and  the  ground.  The 
front  section  beyond  the  wheels  and  the  rear  inclined  sec- 
tion can  be  easily  disconnected  for  shipment.  The  main 
framework,  with  the  digger-elevator,  will  occupy  the  length 
of  a  flat  car.  The  mixer  loader  is  made  by  the  Stamp  Ma- 
chine Co.,  Jlilwaukee,  Wis. 


ELECTRIC  RIVET   HEATING   MACHINE. 

A  new  type  electric  rivet  heating  machine  covered  by  Pat- 
ent No.  ] 354859.  issued  Oct.  5,  1920,  is  being  placed  on  the 
market  by  the  Taylor  Welder  Co.,  of  Warren,  O.  The  out- 
fit is  made  up  of  angles  and  plates  to  reduce  its  weight  to  a 


Rivet  Heating  Machine. 

:iiinimum,  so  as  to  make  it  easy  to  move  from  place  to  place. 
The  outfit  illustrated  is  designed  to  be  set  on  the  floor  or  a 
platform,  where  it  would  be  permanently  installed.  It  can, 
however,  be  provided  with  a  bail  so  that  it  could  be  picked 
up  by  a  crane  and  moved  from  place  to  place.  The  illus- 
tration shows  an  outfit  designed  to  heat  two  rivets  simul- 
taneously, although  it  can  be  built  for  any  number  of  rivets 
in  multiples  of  two.  In  most  instances,  however,  a  machine 
of  this  type  will  heat  rivets  suflSciently  fast,  to  keep  one 
rivet  boy  busy  removing  hot  rivets  and  inserting  cold  ones. 
The  time  required  for  heating  a  rivet  %-in.  by  4-in.  size 
is  stated  to  be  in  about  30  seconds.  This  outfit  is  equipped 
with  a  15  KW  transformer,  a  5  step  shelf  contained  regulator 
for  controlling  the  heat  and  adjusting  same  to  various  size 
rivets.  Air  is  used  for  cooling  the  transformer,  which  how- 
ever is  of  sufficient  capacity  to  prevent  any  undue  rise  in 
temperature  due  to  its  being  in  constant  operation.  The  out- 
fit is  foot  operated,  leaving  the  hands  entirely  free  to  care 
for  the  work  and  a  6-in.  by  16-ln.  rivet  tray  Is  placed  In  a 
convenient  position  to  hold  a  quantity  of  rivets  to  be  heated. 
The  dies  are  32  in.  from  the  floor  and  the  extreme  height  Is 
approximately  40  in.  The  outfit  complete  will  weigh  about 
'100  lb. 


PORTABLE  POWER  MACHINE  FOR  STUMP 
BORING. 

A  power  augor  for  boring  stumps  preparatory  to  blasting 
them  has  been  placed  on  the  market  recently  by  the  Cowan- 
Alford  Boring  Machine  Co.,  Inc.,  Macon,  Ga.  The  power  is 
supplied  by  a  Cushraan  41-HP.  gasoline  engine  mounted  on 
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•Ati.  el    trick       Th-- 


tran^niissiun  Is  by  helical  wurut 
ti  a  horlzoiitui  bhuft  Kiving  it  a 
th-  stuiiiii  of  24  in.  The  wurm 
il  shall  ttliiih  hii.s  ii  chmk.  into 
.  vvh.ii  ai  ti)()  (jives  the  upfratur 


lain  tt  botter  couslruciiun  tliuti  \t  imtctirable  *iih  the  ordl- 
imr>-  block  anU  lacklo  arruntt'-uu-iit 

A  1-MAN  KOAl)  .M.\(  HINE. 

A  tractor  de«lKiie<|  eupmiully  i,,r  use  111  roud  builiJIiiR  and 
road  mainienanco  is  illustratt-d  It  le  kiiuwn  as  the  Shaw- 
nee PowfrPatrol.  and  Ih  iiiaiiu(iictur>>d  by  ihr  Sbaw-Knock8 
Tniclor  Co..    Minniniiioll.s,    Mlmi.     Thu  iraiiiimlKaiou   case   1» 


Stump   Boring    Machine   Operating   Under  Field   Conditions. 

control,  .and  he  does  not  get  off  the  platform.  The  eijuip- 
in«nt  includes  one  auger.  2-ln.  diameter  by  30-in.  twiat.  It  is 
claimed  that  this  niachine  will  drive  a  2-ln.  bit  Into  sound 
resinous  wood  at  the  rate  of  32  In.  in  one  minute  or  less. 


EXCAVATING  BUCKET  WITH  LEVER  ARM  CLOS 
INC.  MECHANISM. 

.■V  bucket  designed  to  bav.^  sreal  tin m: 
open  veiT  readily,  has  been  placed  in  I'l 
Knox  Co.,  HiftsburKh.  Pa,  There  are  t\v  . 
steel  lever  .and  the  bucket  Is  reeved  with  four  parts  of  line. 
However,  this  bucket  may  be  reeved  with  three  parts  of  line, 
omitting  one  lever  arm  sheave.  The  bucket  Is  particularly 
r»Tommcnd>'<I  l>v   ilm  manufacturer  not  only  for  ■■^<   ui.i.ic  of 


wer  but  sti'l 
liy  the  Blaw- 
.^  in  the  cast 


"Oreadnaught"   Bucket. 

dred^ng  work  under  water,  but  also  for  excavation  in  earth, 
clay  and  packed  gravel  or  sand.  It  is  also  adapted  for  re- 
handling  crushed  stone  and  other  materials  that  are  not  easly 
gathered  up.  The  primary  objects  of  the  lever  arm  type  of 
closing  mechanism  are:  To  reduce  the  number  of  sheaves 
requiied  in  the  block  and  tackle  closing  mechanism;    to  ob- 


Thc  Shawnee  Power.  Patrol. 

a  part  of  the  tractor  frame,  all  cast  in  a  Hlngle  masnive  unit 
When  once  the  shafts  are  fitted  Into  this  unit  casting  they 
are  there  to  stay — in  perfect  aligniin-nt  Th«  wheels  ar«  given 
special  attention,  the  spokes  being  sfcurely  welded  at  both 
the  rim  and  hub.  The  radiator  Is  specially  deigned  to  keep 
the  motor  cool,  even  when  the  most  severe  demands  are  made 
upon  the  power  plant.  It  will  keep  the  motor  cool  to  the 
point  where  the  machine  can  be  worked  on  low-gear  steadily. 
The  Shawnee  Power-Patrol  Is  strictly  a  one-man  machine, 
easy  to  steer  and  operate.  It  has  two  speeds  forward,  and 
one  in  the  reverse.  The  entire  niachine  turns  easily  on  a  IC- 
ft.  width  of  road. 


PORTABLE  GRAVEL  CRl'SHING   .WD  SCREENING 
PLANT 

A  standardized  gravel  crushing  and  bcreenini;  plant  that 
can  be  moved  from  job  to  Job  with  a  minimum  of  dldlculty 
was  put  on  the  market  by  the  .Vustin-Western  Koad  Machinery 
Co.,  Chicago.  111.  A  hand  crank  Is  used  to  raise  and  lower  the 
screen  and  elevator.  When  ready  to  move,  the  screen  Is  low- 
ered Into  the  bin  by  means  of  Ibis  rrank  and  at  the  same  lime 


Weatern    Portable    Gravel    Cruthing    and    Screening    Plant. 

the  elevator  folds  up.  An  8  h.p.  gasoline  engine  is  mounted 
under  the  bin.  where  it  is  well  protected  from  dirt  and  pro- 
vides power  for  the  whole  outfit.  An  automatic  gravel  feeder 
and  grizzly  screen  can  be  furnished  as  part  of  the  equipment. 
The  bin  has  three  compartments  with  a  total  capacity  of 
about  25  tons.  The  screen  is  8  ft.  long  and  32  in.  in  diameter 
and  the  elevator.  It  Is  claimed,  will  handle  up  to  400  or  500 
tons  a  day. 
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TROLLEY     CARRIER     SYSTEM     FOR     HANDLING 
COAL,  STONE.  ETC. 

Among  the  new  mechanital  equipments  which  have  been 
developed  during  the  past  year  is  the  American  trolley  car- 
rier, a  general  layout  of  which  is  shown  in  Fig.  1.  This  equip- 
ment, put  out  by  the  Conveyors  Corporation  of  America.  Chi- 
cago, has  been  developed  primarily  for  handling  coal  in  power 
plants  and  retail  coal  yards,  but  is  applicable  to  the  handling 
of  a  variety  ot  bulk  materials  such  as  coke,  ashes,  sand. 
gravel,  crushed  stone,  cement  clinker  and  earth  fill.  This 
trolley  carrier  consists  either  oC  a  single  line,  automatic  hot- 
tom-dumri  bucket  operated  on  an  overhead  monorail  track, 
or  cabl"?  v.-ay,  by  a  two-drum  hoist  shown:  or  of  a  t.vo-line 
grab  bucket — from  -^i  to  i  cu.  yd.  capacity — operated  in  the 
same  manner  by  a  three-drum  hoist.  The  single  line  bucket 
rig  may  bo  operated  on  a  curved  track  with  anything  up  to 
a  90°  bend.  A  feature  of  this  single  line  bucket  rig  is  the 
automatic  discharge  mechanism.  The  bucket  is  provided  with 
a  sliding  bail  through  which  the  contents  are  supported  by 
means  of  flexible  cables  directly  on  the  doors  which  form 
the  bottom  of  the  bucket.  Thus  it  is  impossible  to  discharge 
this  bucket  while  in  transit.  In  order  to  discharge  its  con- 
tents it  is  necessary  to  bring  the  bucket  to  rest  eitJier  on 
)he  ground,  or  stop  the  pile.  The  sliding  bail  then  falls  ot 
its  own  weight— through  the  guides  on  the  side  of  the  oucket 
until  the  latch  engages  with  the  rigid,  or  secondary  bail. 
IVhen  again  lifted,  the  bucket  proper  is  supported  by  means 
of  the  latch  through  the  rigid  bail,  and  the  bottom  doors  are 
left  unsupported  and  therefore  open.  Thus  the  material  i? 
deposited  witfiout  breakage  directly  on  the  ground  or  top 
of  the  pile.  The  bucket  is  loaded  by  dropping  it  into  a  pit 
next  to  the  railroad  siding  and  receiving  the  material  through 
a  gate  from  a  hopper  beneath  the  track.  The  loading  pit  is; 
provided  with  angle  iron  rails  which  engage  with  flanged 
wheels,  mounted  on  the  sliding  bail  and  prevents  the  bucket 
from  tripping.  A  second  feature  of  this  equipment  is  the 
flood  oiling  device  used  on  all  sheaves  and  trolley  wheels. 
The  wheels  are  cast  in  two  parts  leaving  an  internal  oil 
chamber  in  the  hub.  A  quantity  of  oil  is  placed  in  this  cham 
ber  and  is  circulated  by  centrifugal  force,  through  a  two- 
way  scoop  projecting  from  the  shaft,  along  the  shaft  and  re- 
turned again  by  centrifugal  force  to  the  oil  chamber.  These 
sheaves  will  operate  for  12  to  14  months  without  attention. 
The  hoists  may  be  driven  by  either  an  electric  motor,  or  a 
steam  or  gasoiine  engine.  In  all  cases  a  direct  gear  con- 
nection is  used  unless  local  conditions  make  a  belt  or  chain 
drive  desirable.  The  single  line-bottom  dump  bucket  rig  is 
applicable  to  all  cases  where  material  is  received  in  bottom 
dump  cars  and  is  to  be  delivered  either  to  overhead  bins 
or  ground  storage  piles.  But  where  material  is  to  be  taken 
from  the  tops  of  cars,  from  barges,  or  is  to  be  reclaimed 
from  storage,  the  two  line  grab  bucket  rig  is  used.  Cable- 
ways  are  sometimes  arranged  with  the  outboard  tower  move- 
able so  that  material  may  be  stored  over  a  large  area.     A 


equipped  to  make  bending  fast,  accurate  and  uniform.  It  is 
stated  that  with  this  machine  a  man  of  ordinarj'  Intelligence 
can  bend  stirrups  at  the  rate  ot  400  an  hour.  The  machine 
was  designed  about  4  years  ago  and  has  been  in  service  in  the 
company's  plant  continually,  during  which  time  many  im- 
provements have  been  added,  and  has  recently  reached  the 
stage  of  perfection.  Owing  to  its  simplicity  of  operation, 
increased  output,  and  accuracy  ot  measurements  it  has  proven 
itself  to  be  a  great  time  and  labor  saver.  Kardong  Bros,  also 
have  recently  perfected  another  new  product,  a  milling  ma- 
chine, used  for  milling  the  ends  of  column  bars  which  will  be 


Power  Driven  Stirrup  Bender. 

placed  on  the  njarket  shortly.  This  machine  is  driven  by 
power  and  is  so  constructed  that  it  can  be  used  for  field  or 
shop  work  equally  well.  Between  100  and  150  ends  an  hour 
can  be  nulled,  the  output  depending  upon  the  conditions  sur- 
rounding the  work. 


COMBINATION    ASPHALT    KETTLE    AND    STEAM 
BOILER. 

A  combination  steam  melting  iiettle  and  holier  designed 
for  use  in  connection  with  portable  asphalt  plants  has  been 
patented  by  C.  F.  Hetherington.  Indianapolis,  Ind.  The  boiler 
is  a  plain  cylindrical  flue  boiler  with  the  addition  ot  return 
tubes.  It  is  designed  for  200  to  250  lb.  working  pressure.  A. 
S.  M.  E.  ET)ecifications.  The  shell  of  the  boiler  is  extended 
sufficiently  beyond  the  front  and  rear  tube  sheets  to  form  a 
support  for  the  front  and  rear  axles,  respectively,  and  also  at 


('•^DI|),^:>4 


Fig.   1. — General  Layout  of  American  Trolley  Carrier 


single  line  grab  "oucket  may  be  used  to  replace  the  bottom 
dump  bucket  on  the  single  line  rig  for  use  in  reclaiming  from 
ground  storage  piles.  The  single  line  rigs  will,  it  is  stated, 
handle  coal  at  the  rate  of  30  to  40  tons  per  hour,  while  the 
two-line  grab  bucket  rigs  will  develop  capacities  up  to  150 
tons  per  hour. 


A  POWER-DRIVEN  STIRRUP  BENDER. 

A  power  driven  stirrup  bender,  designed  to  bend  as  many 
as  20  stirrups  in  one  operation,  has  been  added  to  the  line  ot 
bar  benders  made  by  Kardong  Bros.,  Minneapolis,  Minn.  The 
bender  Is  equipped  with  gages,  levers,  and  is  otherwise  fully 


the  rear  end  to  form  an  attaching  ring  for  the  fire  box.  The 
fire  box  is  arranged  with  grates  and  also  provided  for  burning 
fuel  oil,  so  that  either  fuel  may  be  used  at  will  and  without 
any  rearrangements.  The  asphalt  in  the  kettle  is  in  contact 
only  with  a  steam  or  hot  water  heated  surface  and,  as  the 
furnace  gases  at  no  point  come  in  contact  with  the  outer  shell 
of  the  boiler,  the  asphalt  Is  at  no  point  heated  beyond  tem- 
perature of  the  steam.  Consequently  those  contractors  who 
favor  steam  melting  or  are  obliged  by  specifications  to  use 
only  the  steam  melting  system  will  appreciate  this  feature 
of  this  melting  plant.  For  use  with  the  harder  asphalts  there 
is  provided  a  steam  super-heater  coil  in  the  front  enl  of  the 
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boiler  flue.  This  would  not  be  required  for  the  softer  as- 
phults,  but  in  using  Trinidad  asphalt  better  time  could  be 
made  in  melting  it  and  the  heavier  ingredients  of  the  ma- 
terial kept  in  agitation  by  uslni;  the  super-heater  coll  for 
blowing  steam.  The  plant  Is  so  designed  that  this  coil  may 
be  readily  removed  or  replaced  In  a  tew  minutes  without  In- 


Sln(|ie    Unit    Asphalt    Heating    Kettle   and    Boiler. 

terfering  in  the  operation  of  the  plant.  In  addition  to  the 
heating  surface  provided  by  the  external  surface  of  the  boiler 
shell,  steam  coils  are  provided  so  that  lump  asphalt  may  be 
melted  down  and  its  temperature  raised  to  320°  F.  within 
6  or  8  hours  after  charging  the  kettle.  These  colls  are  ar- 
ranged In  banks  which  are  easily  removed  from  the  top  of 
the  kettle,  although  it  is  probable  that  there  would  never  be 
iiiy  occasion  to  remove  them  during  the  operating  season  be- 
luuse  the  colls  are  made  of  continuous  welded  extra  heavy 
pipe.  The  combined  plant  is  carried  on  four  wide-faced  trac- 
tion wheels.  The  axle  being  pivoted  in  the  center  so  that  the 
superstructure  Is  entirely  protected  against  twisting  strains 
in  movement  over  the  roads.  The  boiler  can  be  used  not  only 
for  heating  the  asphalt  in  the  kettle  but  also  for  furnishing: 
the  steam  for  melting  asphalt  received  in  lank  cars,  per- 
mitting the  mixing  plant  to  be  run  by  electric  motor  if  neces- 
sary and  doing  away  with  the  necessity  for  a  stationary  boiler 
at  the  plant.  In  case  the  a°phalt  is  received  in  barrels,  as 
may  be  necessary  when  the  road  job  is  at  some  distance  from 
the  nearest  railroad  siding,  the  coinbinallon  boiler  and  kettle 
here  described  can  be  used  to  advantage.  There  is  but  one 
unit  to  be  transported  over  the  road  and  the  boiler  will  fur- 
nish sufficient  steam  to  melt  down  over  night  sufflcient  A  C 
for  a  day's  run  (say,  1,200  to  l.oUO  sq.  yd,  of  standard  2-ln. 
sheet  asphalt  surface,  or  l.GOO  to  1.800  sq.  yd.  of  bituminous 
concrete),  and  to 'maintain  it  at  300  to  320'  throughout  the 
day:  also  to  run  a  2.i  to  53  HP.  engine  or  even  larger. 


PNEUMATIC  "RIVET  BUSTER" 

An  air  operated  tool  for  cutting  off  and  backing  out  steel 
rivets,  placed  on  the  market  a  few  months  ago,  is  illustrated. 
The  tool  is  very  simple  in  operation.  re<iuirlnK  no  special 
skill  on  the  part  of  the  operator.  Three  men  can  operate  it 
to  best  advantage— two  at  the  throttle  end  while  one  man 
supports  the  chisel  end  holding  the  chisel  to  the  rivet.  The 
air  ccntrol  handle  is  conveniently  located  to  the  right  hand 
of  the  operator  and  the  force  of  the  blow  is  entirely  under 
his  control  at  all  times.  .\  slight  movement  of  the  handle 
permits  the  air  to  enter  through  the  main  air  port  driving 
thf    strikine    piston    against    the   chisel    head.      The    force    of 


Keller-Master  "Iron   Mule"    Rivet   Buster. 

the  blow  can  be  made  heavy  or  light,  as  the  operator  desires, 
to  suit  the  conditions  of  the  work  in  hand.  The  handle  is 
then  moved  to  the  exhause  port  causing  the  piston  to  return 
to   the  head   of  the   tool   ready   for  the   next  blow.     On   the 


return  stroke  of  the  piston  the  movement  Is  effected  quickly 
so  as  not  to  retard  the  speed  of  the  tool,  yet  there  Is  no  per- 
ceptible "kick-back"  to  jar  the  operaiorH  and  make  It  difll- 
cull  to  hold  the  chisi-l  to  the  work.  In  nuiuoruus  cumpeU- 
live  test-i  the  tool  has  demon^iraU'd  conclusively  that  it  will 
cut  ofl  'x-ln.  and  1-ln.  rivei  luiuls  continuously  in  from  four 
to  alx  blows.  The  oper.itliig  w.-lght  of  the  tool  Is  82  lb.  The 
piston  Is  1-\|  by  9  in.;  iho  length  of  stroke  Is  41  In.;  the  length 
of  chisel  outside  tool  Is  7  in.;  ami  the  length  of  tool  over  all 
is  67  in.  This  "rivet  buster"  Is  made  by  the  Keller  I'neu- 
matlc  Tool  Co.,  Chicago. 


WINTER  CAB  FOR  TRUCKS. 

To  meet  the  demund  for  an  cnclusfil  liib  fur  cold  weather 
ihe  Acme  Motor  Truck  Co.,  Cadillac.  .Mich  .  have  developetl 
Die  standard  winter  cab  illustrated  below.  This  new  type, 
like  tile  standard  Acme  cub,  is  subslantiiilly  constructed  of 
best  quality  oak.  It  is  built  around  (he  regular  seal  box  and 
is  therefore  readily  ajiplied  to  any  chassis  now  In  service. 
It  is  well  ironed  at  points  of  stress  and  should  stand  up  undor 
service  equally  as  well  us  the  stjiiulard  Acme  cab.  Side  sec- 
tions consist  of  waterproof  veneer  panels,  curving  towards 
Ihe  rear  with  curved  sheet  melal  corner  construction  running 
full  height  its  in  the  open  cab.  An  (i|i<'ning  5-'!;txUl4  In.  Is 
provided  in  each  corner.  This  is  lltted  with  I'yralui  so  the 
driver  has  a  clear  view  of  tratllc  approaching  from  either 
side.  The  back  of  the  cab  Is  lltted  with  sliding  windows,  easily 
closed  and  ojiened  for  ventilating  purposes.  Kach  side  panel 
has  a  fixll  in.  Pyraliii  light.  The  doors  run  full  height  of  cab 
with  a  9x11   In.   I'yralin  light   which  can   be  increased  approx- 


Wlnter  Cib  tor  Motor  Truck. 

iniately  to  lOxl.j  in.     Doors  swing  toward  the  front  and  are 
l)rovided   with  lock  designed  to  prevent  rattling. 


TRACTOR   WITH    POWER    STEERING    DEVICE 

Cine  of  the  special  features  of  a  10-70  tractor  manufactured 
by  Kinnard  &  Sons  Mfg.  Co.,  Minneapolis,  Minn.,  Is  a  power 
steering  device  which  enables  the  operator  to  guide  the  trac- 
tor by  its  own  power.  It  not  only  relieves  the  operator  of 
hard,  unnecessary  labor,  but  saves  valuable  time  as  well, 
when  it  is  realized  that  In  road  work  frequent  turns  have  to 
be  mad'-  in  limited  space.  This  tractor  will,  it  Is  stated, 
easily  handle  two  12ft.  girders.  The  next  smaller  tractor 
made  by  this  company  pulls  one  12-ft.  girder  or  its  equivalent. 
Two  smaller  sizes,  the  20-33  and  the  1-I-2I,  are  used  for  main- 
tenance work.  All  the  tractors  are  kerosene  burning  and  are 
equipped  with  valve-ln-head  motors  of  the  company's  own 
manufacture. 
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COAL  AND  ASH  HANDLING  MECHANISM  FOR  AN 
OFFICE  BUILDING 

By  \V.    y.   LKGGKTT, 
The  heart  of  the  office  building's  service  eiiuiptuent  is  the 
central  light,  heat  and  power  station,  which  is  boused  in  sub- 


Elevatlon  Showing  Arrangement  of  Coal  and  Ash  Bunkers. 

surface  regions  where  the  occupied  space  offers  no  possibility 
of  producing  rental  income.  Because  power  plant  coal  and 
ash  handling  systems  should  be  characterized  by  directness 
and  simplicity,  some  engineers  are  inclined  to  crowd  the 
equipment  into  space  that  is  entirely  inadequate  for  normal 
operation,  but  most  ens'aeers  make  ample  provision  for  the 
plant  and  its  accessories.  The  layman  infers  that  a  series  of 
standard  specifications  can  be  made  to  cover  average  condi- 
tions, thus  enabling  a  purchaser  to  select  coal  and  ash-hand- 
line  equipment  in  much  the  same  manner  that  he  chooses  a 
talking  machine  or  an  automobile.  However  desirable  this 
might  be.  it  is  a  fact  that  each  installation  is  a  law  unto  it- 
self, and  while  there  are  certain  combinations  of  equipment 
that  are  adaptable  to  power  plants  of  the  same  size,  yet  each 
installation  will  warrant  special  study  by  experienced  engi- 
neers, to  the  end  that  the  equipment  will  be  correctly  de- 
signed, and  each  part  in  proper  articulation  to  the  system  as  a 
whole. 

Usually  the  office  building  power  plant  is  located  alongside 
an  alley  and  runs  to  a  dopth  of  four  basements  below  thj 
street  level.  Immediately  below  the  ground  level  is  the  first 
basement,  and  the  only  part  of  this  space  that  is  related  to 
the  power  plant  is  the  relatively  small  area  required  for  the 
heads  of  the  coal  and   ash   bunkers,  and   the   conveying  ma- 


Overhead    Bunkers    and    Traveling    Weigh    Hoppers    for    Delivering 

Coal  From  Any  Bin  to  Any  Stoker. 
thiner>-  tor  carrying  coal  and  ashes  to  them.  The  second 
basement  contains  the  engine  rom,  the  boilers,  however,  ex- 
tending through  the  combined  height  of  the  second  and  third 
bas'^ments.  The  fourth  basement,  which  is  below  the  boiler 
room  floor,  is  used  exclusively  for  ash  disposal.  The  illustra- 
tion shows  two  sectional  elevations  of  the  complete  equip- 
ment. The  top  line  of  the  plan  is  the  ground  floor  of  the 
building,  and  at  the  right  of  the  longitudinal  section,  the  draw- 


ing plainly  shows  the  four  basements  from   ground  floor  to 
ash  level. 

The  coal  bunkers  are  constructed  of  steel,  reinforced  con- 
crete and  are  integral  with  the  building  itself.  The  hoppered 
bottoms  are  fitted  with  double  undercut  gates — overhead,  in 
the  boiler  room — and  by  using  traveling  weigh  hoppers,  the 


Top    Run    Above    the    Bunkers. 

coal  may  be  drawn  from  any  of  the  bunkers,  and  conveyed  to 
the  stoker  before  any  of  the  l)oilers. 

Coal  is  received  from  trucks,  or  cars,  and  dumped  through 
gratings  into  a  chute  which  carries  it  to  the  weighing  hopper, 
placed  beneath  the  alley  or  street  level.  After  being  weighed 
the  coal  is  delivered  by  means  of  an  electrically  driven  feed- 
er, to  the  buckets  of  the  carrier  system  which  passes  beneath. 
Close  to  the  side  wall,  immediately  beyond  the  weighing  hop- 
per, the  carrier  system  turns  upward  until  it  is  close  to  the 
ground  floor  of  the  building,  where  it  makes  another  turn  for 
the  upper  horizontal  run  over  the  coal  bunki'rs.  Placed  on 
the  lower  rails  of  the  carrier  system  is  a  traveling  tripper, 
which  is  actuated  by  wire  rope:^,  the  latter  being  controlled 
by  means  of  a  hand  winch  conveniently  located  near  the  scale 
beam  on  the  receiving  floor.  By  means  of  this  mechanism  the 
tripper  can  be  so  placed  that  coal  may  be  dumpe<I  into  any 
bunker  selected.  After  traveling  across  the  bunker  tops,  the 
bucket  carriers  pass  over  a  sprocket  wheel  and  begin  their 


Lower   Run    of   the    Carrier,    Showing    Ash    Hoppers. 

descent  to  the  ash  level  in  the  fourth  basement,  where  the 
lower  horizontal  run  passes  the  ash  pits  of  all  the  boilers, 
and  ultimately  reaches  the  weigh  hopper  where  the  circuit 
started.  Offset  steel  spouts  are  provided  to  return  to  the 
carrier  any  coal  which  may  have  spillfd  en  route. 

Ashes  and  small  cinders  are  discharged  by  means  of  chain 
grates  into  the  ash  pits  under  the  boilers,  and  from  here  they 
are   scraped   out  and   transferred   to   the   bucket   carriers  by 
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means  of  chutes,  wherever  the  carriers  are  not  handling  in- 
coming coal.  Conveyed  along  tlie  lower  Uuri^ontal  run.  and 
traveling  beneath  the  now  inactive  weigh  hopper  and  feeder. 
the  ash  tilled  buckets  follow  th<'  path  of  the  coal  system  to 
the  upper  horizontal  run.  where  the  tripper  has  been  placed 
over  the  ash  bunker  At  this  point  tin-  ashes  are  deposited  In 
the  bunker  to  n  •  unent  disposal  at  convenience. 

The   system  in   this   ariicle   is    actually   installed 

in  a  city  office  builJui,;  and  Is  economical  and  practical  for 
any  ofllce  building  having  Its  own  light,  heat  and  power  plant. 
The  coal  Is  automatically  received,  weighed  and  distrlbute<l 
irom  car  to  stoker,  and  the  ashes  are  removed  from  the  ash 
pit  and  conveyed  to  temporao"  storage  in  n  simple  and  direct 
manner  with  a  minimum  of  manual  labor.  The  bucket  carrier 
system  occupies  very  little  space  which  Is  otherwise  valuable. 
It  is  cleanly  in  both  loading  and  carryinM.  the  gaps  between 
the  buckets  being  bridsed  to  prevent  siiilluge  of  either  coal 
or  ashe.t,  and  eliminating  the  possibility  of  droppings  when 
the  bucket  edge?!  separate  to  turn  from  horltontal  to  ver- 
tical runs  or  vice  versa. 

NEW    SPKEADKK    I'LOW    CONSTRITCTS    EMBANK- 
MENTS WITHOUT  USE  OF  TRESTLES 

During  the  past  year  a  new  spreader  plow  whs  brought  out 
by  the  Bucyrus  Co.,  South  Milwaukee,  Wis.  This  plow  has  a 
weight  of  about  G8  tons,  60  per  cent  of  which  Is  In  specially 
annealed  steel  castings.  One  of  Its  uniiiue  features  is  the 
ability  to  vi.ry  the  width  of  spread  of  the  wings  automatically 
with  no  loss  of  lime.  In  addition  the  wings  may  be  opened 
or  closed  Irrespective  of  their  inclination.  The  plow  will 
operate  effectively  with  an  ordinary  train  pressure  of  70  lb. 
of  air,  and  has  performed  successfully  on  us  low  a  pressure 
as  50  lb.  Its  operation  is  entirely  automatic,  only  one  man 
being  required  to  operate. 

The  following  description  of  the  construction  of  a  7-(t.  bigh 
bank  with  a  top  width  of  10>^  ft.,  alongside  the  working  track 
on  the  Hull-Rust  dumps  of  the  Oliver  Iron  .Mining  Co.  of  Mlb- 
'  in<,  Minn.,  will  show  how  this  new  spreader  operates. 

The  materials  encountered  on  the  Hull-ltu.st  dumps  con- 
sisted in  the  main  of  heavy  gravel  with  a  generous  sprinkling 
of  boulders.  A  fairly  level  stretch  was  selected  and  the  track 
laid  in  sections,  with  the  Joints  broken  evenly,  in  order  to 
facilitate  handling.  These  sections  were  unloaded  from  a  flat 
car  with  a  locomotive  crane  which  spotted  the  sections  ahead, 
these  sections  being  bolted  up  as  fast  as  laid.  This  track  was 
made  as  level  as  possible  by  blocking  up  temporarily.  The 
first  procedure  varied  somewhat  with  the  character  of  ma- 
terial encountered.  Where  this  material  contained  consid- 
erable boulders,  the  load  from  the  first  dump  was  spread 
level  with  the  top  of  the  rail,  thus  building  a  24-in.  embank- 
ment. The  tracks  were  then  shifted  to  the  lop  of  this  newly 
constnicted  road  bed.  It  can  readily  be  seen  that  with  the 
most   careful    blocking   the   track   contained   considerable   de- 


prevented  the  shilttng  oi  ih.-  u.ick.  due  to  the  side  thrust  of 
the  plow  during  later  opentduu.  This  material  was  usually 
spread  off  level  with  the  lK^  The  next  pruciHlure  was  to 
dump  trains  of  I'lt-yd  cars  from  t'le  new  track.  This  wan  done 
wh»-re  the  curs  stood  with.jut  suoHIuk  as  II  proved  to  be  un- 
necessary to  make  on.'  coiiiiiiii..us  pile  and  to  bull  the  con- 
tents of  one  car  aKalnsi  that  of  another.  This  not  tmly  facili- 
tated plowing,  but  saved  considerulil.'  iinie. 

This  dumping  of  uiaterlal   was   spread   in   thrt>e  steps  with 
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Diagram   Showino   One    Method   of    Building   j   S1.Fl.    Embankment 
In   Four   /-Ft.   LKtt. 

the  w  ing  horizontal,  on  the  level  with  the  rack,  fixed  at  a  mini 
i.iuni  angle  of  12  ft.  from  the  center  of  the  track.  The  sec- 
and  step  was  to  plow  the  same  material  with  the  wing  fixed  at 
IG  ft.  wl(^jh  of  spread,  and  then  at  the  maximum' or  22^  ft. 
width  of  spread.  These  operations  were  repeated  three  times, 
making  a  total  of  nine  operations  on  this  dumping.  The  same 
steps  were  taken  each  time  except  that  the  maximum  width 
was  reduced  each  time  to  2  ft.  or  to  20Vi.  18  and  10  ft.  re- 
spcclively,  each  time  gradually  lowering  the  wing  horizontally 
until  the  maximum  depth  had  been  reached  or  2  ft.  below  the 
top  of  the  rail.  The  purpose  of  decreasing  the  width  each 
time  was  to  raise  the  material  higher  and  to  lessen  the  side 
thrust  on  the  rail  and  the  power  required  to  push  the  plow, 
and,  furthermore,  to  attain  the  object  of  throwing  the  mate- 
rial beyond  the  reach  of  the  wing.  The  object  of  feeding 
down  was,  as  stated  before,  to  provide  dumping  area. 

The  base  of  the  material  was  now  ir,  ft  from  the  center  of 
the  track.  The  wing  was  then  raised  horizontally  to  19  In. 
above  the  top  of  the  rail  and  the  same  dumping  was  plowed 
at  the  maximum  width  of  22Vi  ft.  The  purpose  of  this  pro- 
cedure was  to  carry  the  ridge  over  as  far  as  possible  and  to 
build  a  shoulder  at  this  width.  It  will  be  seen  that  tills  one 
dumping  was  plowed  ten  times. 

Then  more  material  was  dumped  In  the  space  provided  and 
this  was  plowed  with  the  wing  horizontal.  This  Is  repeated 
until  a  maximum  depth  of  24  in.  and  a  12-ft.  width  was  at- 
tained. 

The  wing  was  then  raised  to  the  maximum  of  19  in.  above 
the  track  level  ami  the  material  was  thrown  over  as  described 
before. 


""-ijBb-, 


Bucyrus   Spreader 


Co..Hibblng,Minn. 


Top  of  Rail  on  the  Dumpi  of  the  Oliver  Iron  Mining 


presslons.  The  facility  with  which  the  above  mentioned  em- 
bankment was  made  level,  was  accomplished  by  raising  and 
lowerine:  the  wing  as  the  material  was  spread,  thus  assuring 
an  even  grade. 

When  the  material  ran  even  and  no  large  boulders  were  en- 
countere<1.  the  first  procedure  was  to  plow  12  In.  below  the 
bottom  of  the  tie  attaining  this  depth  in  successive  cuts.  This 
provided  space  in  which  to  dump  material,  thus  eliminating 
the  tendency  of  the  material  to  flow  back  on  the  rails  when 
dumped  from  the  cars. 

When  this  24-in.  embankment  was  completed,  material  was 
dumped  to  the  far  side  in  order  to  anchor  the  track.     This 

C27) 


At  this  juncture,  a  bank  had  been  constructed  5^  ft.  in 
height,  above  the  top  of  the  rail. 

The  tip  of  the  wing  was  then  raised  to  the  maximum  of  7 
ft.  above  the  Inner  end.  This  consumed  about  15  minutes. 
More  material  was  then  dumped  and  plowed.  The  plowing 
was  first  done  with  the  wing  at  this  inclination  at  a  minimum 
width  of  spread.  This  width  of  spread  was  increased  in  three 
steps  or  to  12,  IC,  and  22V4  ft.,  gradually  lowering  the  wing 
each  time,  down  to  the  maximum  depth,  maintaining  the  same 
angle  of  inclination. 

Tbi.?  was  repeated  as  often  as  necessary  or  until  the  mate- 
rial lay  in  a  llr.e  from  the  Inner  point  of  the  wing.  2  ft.  below 
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the  top  of  the  rail,  to  the  tip  of  the  wing  at  :2U  ft.  from  the 
center  of  the  track.  This  again  provided  dumping  space  for 
a  new  load  which  was  then  dumped. 

The  wing  was  then  raised,  maintaining  the  same  inclination, 
until  its  Inner  end  was  level  with  the  top  of  the  track.  The 
material  was  plowed  as  before  in  steps  of  12,  If.  and  22>4  ft., 
feeding  down  each  time  (with  the  wing  at  the  minimum  width 
of  spread),  as  before  described,  in  order  to  provide  dumping 
space  for  the  next  load. 

More  material  was  now  dumped  and  the  same  procedure 
was  repeated  each  time  changing  the  slope  of  the  bank  by 
bringing  in  the  tip  of  the  wing  1  ft.  This  added  successive 
wedge-shaped  slices  to  the  embankment.  This  procedure  was 
repeated  until  the  minimum  width  of  spread  was  reached,  or 
12  ft. 

The  embankment  by  this  lime  had  attained  a  height  of  7 
ft.  with  a  top  width  of  lOVi  ft.,  this  last  dimension  being  the 
difference  between  maximum  and  minimum  width  of  spread 
with  the  wing  at  the  maximum  inclination. 

If  it  is  desired  to  raise  this  embankment  to  a  still  higher 
elevation,  the  tracks  may  be  lifted  by  a  locomotive  crane,  sec- 
tion by  section,  and  placed  on  this  new  embankment,  and  the 
above  procedure  repeated  as  often  as  necessary,  as  shown 
in  the  accompanying  sketch. 

It  must  be  remembered  that  the  procedure  here  described 
is  that  followed  on  the  spoil  dump  of  the  Hull-Rust  Mine  at 
Hibbing,  Minn.,  but  it  may  readily  be  seen  that  conditions  en- 
countered elsewhere  might  alter  the  method  employed  in 
small  details.  For  instance,  if  boulders  were  not  encountered, 
the  whole  procedure  would  be  considerably  simplified.  It  was 
found  that  large  boulders  could  be  easily  plowed  and  elevated 
if  the  wini;  encountered  this  boulder  below  its  center.  To 
illustrate  this,  attention  is  called  to  large  boulders  in  the  em- 
bankments shown  in  some  of  our  accompanying  views. 

The  speed  maintained  in  plowing  usually  averaged  from 
7  to  10  miles  per  hour  in  ordinary  material. 


A  4-WHEEL  DRIVE  TRACTOR 

A  new  tractor  having  a  unique  four-wheel  drive  principle 
has  been  brought  out  by  the  Rogers  Tractor  &  Trailer  Co., 
Albion,  Pa.  One  of  the  illustrations  shows  the  flexibility  of 
this  machine.  It  is  claimed  that  any  one  of  the  four  wheels 
can  be  raised  5  ft.  off  the  ground  without  throwing  any  gears 
out  of  alignment  or  causing  any  friction,  the  four  wheels  being 
independent  of  each  other.     The  front  wheels  can  be  tipped 


A  WELDED  WIRE  FABRIC  FOR  CONCRETE  ROAD 

REINFORCEMENT 

A  fabric  designed  and  manufactured  exclusively  for  use  in 
the  reinforcement  of  concrete  roads  is  being  made  by  the  Na- 
tional Steel  Fabric  Co..  Pittsburgh,  Pa.  It  is  claimed  that  this 
fabric  Is  30  per  cent  stronger  than  hot  rolled  bars  of  equal 


Section  at  the  Wt-ld. 


Welfled   Bond   of   Intersect  inp 
Wires,  Without  Excess  Metal. 


area  and  that  it  provides  the  greatest  amount  of  strength  for 
a  given  amount  of  steel,  and,  at  the  same  time  minimizes  the 
cost  oi  transportation,  handling  and  placing  the  reinforcement 
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Roll    of    National    Board    Fabric    and    Method    of    HiruJiing, 

In  the  road.  All  intersections  of  the  fabric  are  welded  to- 
gether, as  shown  In  the  accompanying  cuts.  The  fabric  can 
be  successfully  .shipped  in  rolls  and  economically  handled  and 
straightened  in  the  field. 
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Rogers  Four  Wheel   Drive  Tractor   in   Action. 

at  one  angle  and  the  rear  wheels  at  the  opposite  angle,  for 
the  frame  'm  in  two  separate  parts,  front  and  rear,  hut  hinged 
to  permit  oscillation.  The  Rogers  will  turn  in  a  16%-ft.  ra- 
dius, but  having  the  same  speed  and  power  in  backing  as 
going  forw-ard,  it  can  back  out  of  a  narrow  space  with  or  with- 
out turning.  In  tests  the  machine  has  climbed  over  a  wall 
r,  ft.  high  at  ,a  68-degree  angle.  The  motor  is  a  4-cylinder 
gasoline  6%-in.  bore,  9-in.  stroke,  made  by  the  Buffalo  Gaso- 
line Motor  Company,  Buffalo,  98  h.p.,  8.50  r.p.m.,  multiple  disc 
clutch  especially  designed  with  sliding  gear  transmission  de 
signed  and  constructed  by  the  Rogers  Company  with  two 
speeds  forward  and  two  speeds  reverse  permitting  same  speed 
ahead  or  backwards.  The  power  is  delivered  to  the  drive 
wheels  without  the  use  of  a  single  universal  joint  and  with  a 
minimum  loss  due  to  the  absence  of  complicated  mechanism. 
The  power  is  augmented  by  the  weight,  1.5,000  lb.,  and  four 
wheels  48  in.  In  diameter,  24-in.  face,  equipped  with  15  lugs 
"x3x7-lG.  There  are  two  differentials  of  Rogers  design  and 
construction.  The  power  is  delivered  to  the  four  drive  wheels 
by  bull  pinions.  All  gears  are  special  high  grade  machine 
cut  steel  and  are  enclosed  and  running  in  a  bath  of  oil. 


A    3-WHEEL    POWER    VEHICLE    FOR    HAULING 
CONSTRUCTION     MATERIAL 

One  of  the  many  labor-saving  machines  which  was  devel- 
oped as  a  result  of  the  high  cost  of  labor  during  the  past  year 
was  the  Clark  Tructractor.  The  tructractor  is  similar  to  a 
motor  truck  in  operation  and  construction,  though  much 
pmaller  in  size  and  quite  different  in  design.  It  has  a  capac- 
ity of  1  cu.  yd.  of  dry  mix  or  18  cu.  ft.  of  wet  mix  which  is  car- 
ried in  an  all  metal  hopper  body  which  automatically  "spots" 
and  dumps  its  load  in  any  desired  place.  It  ia  used  for  haul- 
ing wet  mix  directly  from  the  semi-portable  central  mixing 
plant  to  the  roadway,  or  dry  mix  from  the  storage  piles  to  the 
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mouth  of  the  portable  mixer,  without  rehandling.  It  is 
equipped  with  wide-faced  steel  wheels  to  prevent  cutting  up 
the  finished  subgrade.  Besides  being  used  for  road  building, 
one  model  of  the  tructractor  Is  beini;  used  for  hauling  mate- 
rials used  in  the  construction  and  excavation  of  building 
foundations.  Several  of  the.se  machines  have  been  used  on 
the  new  L'nion  Station  job,  ChUat:o.  hauling  concrete  aggre- 
gate from  the  mixer  to  the  forms  for  the  retaining  walls  of  the 


NEW   LSKS  FOR   I)K.\(.L1.NK  C  AHLIJW.W   K\«.  AVA- 

TOKS  I.N  niKT-.MOM.Nt;  FIELD 

ICnglneers  and  contructcirs  sliould  look  with  interest  on  the 
prugress  made  In  adapting  drat;!ine  cubleway  excavators  to 
general  excavating  opemtlons  during  the  past  year.  This 
type  of  e<|uipm>'iit.  while  widely  used  for  a  long  lime  by  com- 
mercial gravel  plants  for  diuging  and  conveying  hand  ami 
gravel,  Is  only  beginning  to  be  utilized  for  other  dirt  moving 
(iperalionH  lo  which  it  is  ei|ually  well  suited.  Typical  of  the 
enlargement  of  the  Hold  of  usetuluess  iif  this  excavator  dur- 
ing ly2'i  are  the  following  exaiupli-s  .\n  easiern  contractor 
liad  a  problem  of  excuvatluf;  material  for  three  tills  for  abut 
ments  and  approaches  to  a  bridge  a(  Schenectady,  N  Y.  The 
contract  specltled  that  material  could  be  taken  from  the  river 
only  at  points  outside  lines  ;:iiu  fl.  from  tin  center-line  of  the 
bridge.     An  SOo  ft.  span,  1'  cu.  yd.  Saueriiuin  dragline  cubleway 
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Clark    Tructractor   on    Union    Station    Job,    Chicago. 

:  undatlon.  All  this  material  was  hauled  a  distance  of  about 
250  ft.,  then  up  an  incline  to  an  elevation  23  degrees  above 
prade — iu  other  words  about  28  per  cent  incline.  The  Truc- 
tractor is  propelled  by  a  standard  four-cylinder  engine,  25  h.p., 
operating  at  .speeds  varying  from  M:  to  12  miles  per  hour. 
The  engine  Is  located  over  the  single  rear  wheel.  Gasoline  is 
supplied  from  a  S-ual.  welded  steel  fuel  tank  under  the  hood. 
The  machine  is  constructed  of  metal  throughout.  Three 
wheels  are  used  Instead  of  the  usual  four  in  order  to  get  a 
Ehorler  turning  radius,  the  load  bt;ing  carried  over  the  two 
front  driving  wheels.  In  front  of  the  operator,  while  the  single 
rear  wheel  is  used  for  steering.  In  the  automatic  dump  body 
model  the  driver  controls  the  dumping  and  operates  the  ma- 
chine without  leaving  his  seat,  with  the  load  always  in  front 
of  hini. 


DIRT-FAN    CLEAN  tU    FOR   ELEVATING    GRADER 

.Machine  operators  will  appreciate  a  new  device  for  clean- 
ing the  dirt  pan  on  an  elevating  urader  brought  out  this  sea- 
son by  the  Western  Wheeled  Scraper  Co..  Aurora,  III.  Here- 
tofore it  has  been  necessary  to  stop  and  dismount  frequently, 
in  order  that  the  dirt  pan  could  be  cleaned  with  a  stick 
through  the  "cat-hole,"  to  keep  the  belt  from  clogging.    The 


J 
Pan    Cleaner  for    Elevating    Grader. 

loss  of  time  resulting  has  greatly  restricted  the  yardage 
moved.  Western  machines  now  are  provided  with  a  simple 
mechanical  device  for  freeing  the  pan  from  dirt  without 
stopping  the  machine.  This  appartus  is  operated  by  a  lever 
from  the  platform. 


# 
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Upper  ancJ  Lower  Views  Show  a  Sauerman  DraoHne  Cableway 
Excavator  Excavating  a  Storage  Reservoir.  Middle  View  Shows 
Another  Installation  of  This  Same  Type  of  Excavator  Used  to 
Widen  a  River  and  Dig  Gravel  for  a  Concrete  Dam  Across  River. 

excavator  set  up  at  a  point  on  the  main  approach  for  the 
bridge  solved  the  problem  and  the  entire  tlU.OOO  cu.  yd.  of 
material  for  the  three  fills  was  obtained  from  the  river  by 
the  use  of  the  one  machine.  ..\  zinc  company  wished  to  dig  a 
270x320-ft.  reservoir  for  coal  storage.  A  700-ft.  span  \\>2  cu. 
yd.  Sauerman  dragline  cableway  excavator  handled  the  work 
(-ucrpssfully  and  distributed  the  spoil  over  a  small  area,  inci- 
dentally eliminating  the  necessity  of  a  trestle  and  auxiliary 
conveying  equipment.  Later  It  is  probable  the  dragline  cable- 
way  excavator  will  be  used  for  reclaiming  the  coal  from  this 
storage  reservoir.  On  a  dam  job  In  Illinois  it  was  necessao' 
10  make  use  of  the  gravel  In  the  stream  as  a'ggregate  for  the 
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concrete.  The  entire  project  called  for  the  widening  of  the 
river  from  its  normal  width  of  approximately  -00  ft.  to  a 
width  of  1.000  ft.,  thus  making  a  .storage  basin  for  water  to 
supply  the  city's  water  plant.  A  Sauerman  dragline  cableway 
excavator  which  had  been  purchased  by  the  contractor  with 
the  intention  of  using  it  only  for  digging  the  .travel  was  also 
called  into  service  for  shaping  up  this  reservoir  exca- 
vation. The  specitications  called  for  this  excavation  to  be 
bowl-shaped,  and  the  cable  way  very  succes.-if\illy  finished  the 
reservoir  to  that  shape  and  was  then  used  for  t'xcavating  the 
sand  and  gravel  from  the  stream  to  furnish  the  aggregate  for 
the  construction  of  the  dam. 

NEW  FILL  CIRCLE  REVOLVING  CRANE 

A  crane  of  the  full  circle  revolving  type  has  been  biought 
out  by  the  John  F.  Byers  Machine  Co.,  Ravenna,  O.  The  ma- 
chine is  equipped  with  differential  in  drive  for  road  wheels  or 
apron  tread.  The  Apron  tread  traction  is  the  Byers  standard, 
using  four  complete  units.  The  road  wheel  machine  may  be 
converted  into  an  apron  tread  traction  by  the  owner  in  the 
field.  The  railroiid  type  cniae  drives  all  four  wheels  and  is 
equipped  with  a  coupler  bar  for  switching  cars  and  is  capable  of 
attaining  ten  miles  per  hour  traveling  speed.  Outriggers  can  be 
furnished  for  the  railroad  crane  when  desired.  The  steam  ma- 
chine is  equipped  with  42-in.  Butt  strap,  A.  S.  .M.  E.  boiler  and  7 
in.  by  7  in.  Byers  high  duty,  horizontal,  barrel  guide,  non-re- 
versing hoisting  engines.     The  gasoline  machines  are  equipped 


r.Jpw     uyrs     F-ull     Circlr     Hevolving     C-.Tnc 

with  4.">  h.p..  4-cylinder  engines,  especially  designed  tor  this 
class  of  service.  The  electric  machines  are  equipped  with 
approximately  10  h.p.  motor,  depending  somewhat  upon  the 
kind  or  current  available.  Swinging  Is  accomplished  either  by 
swinging  clutches  or  additional  engine  (en  steam  crane  only), 
as  desired.  The  clutches  for  swinging  are  the  .same  type  as 
the  hoist  and  boom,  and  are  of  proven  efficiency.  The  swing- 
ing engine  Is  a  t«in  cylinder,  steam  reverse,  high  speed  type 
suitable  for  this  service.  The  tagline  mechani.sm  for  prevent- 
ing bucket  from  twisting  is  an  automatic  drum,  which  oper- 
ates independently  of  the  angle  of  the  boom,  and  is  therefore 
as  useful  with  a  low  boom  as  with  a  high  one.  One  piece  steel 
casting  center  arrangement  which  is  the  heart  of  the  crane, 
assures  a  permanent,  secure  fastening  at  this  point.  The 
crane  may  be  equipped  with  generating  unit  and  :;(i-in.  magnet 
lor  handling  scrap,  the  42-in.  boiler  permitting  the  installation 
of  the  generating  unit.  Its  capacity  is  based  on  handling 
•^-yd.  bucket  in  sand  at  ."iO  ft.  radius  or  equivalent  to  5,200 
ib.  at  thi.s  radius.  Hoisting  capacity  at  12  ft.  radius,  li  tons. 
These  capacities  are  based  on  road  wheel  crane  and  are  some- 
what greater  in  apron  tread  equipment  and  correspondingly 
iesa  on  railroad  wheels,  depending  on  gage  of  track.  They 
are  calculated,  also,  upon  crane  being  equipped  with  ."JO-ft. 
structural  boom.  Any  required  I'-ngth  of  boom  can  be  fur- 
nished up  to  the  length  at  which  the  weight  becomes  prohibi- 
tive, the  crane  jjapacity,  of  course,  being  correspondingly  re- 
duced in  proportion   to  the  additional  weight  of  boom. 


OIL   FURNACE   FOR  HEATING  DRILL  STEEL. 

An  oil  furnace  designed  to  quickly  and  evenly  heat  drill 
steel  is  illustrated.  It  is  claimed  this  furnace  will  heat  steel 
last  enough  to  meet  the  full  capacity  of  one  or  two  drill 
sharpening  machines — l.COO  to  2.400  pieces  per  8-hour  shift. 
The  installation  is  very  simple — no  foundation  being  required. 
To  put  the  furnace  in  operation  it  is  only  necessary  to  con- 


Furnace  for  Heating   Drill  Steel. 

nect  this  Self-contained  machine  to  the  oil  and  air  supply. 
The  floor  -space  required  is  3  ft.  by  4  ft.  plus  the  necessary 
room  to  accommodate  lenirth  of  steels  to  be  heated.  Thd-i 
furnace  is  known  as  the  I-R  No.  24  Furnace.  It  is  made  by 
the  Ingersoll-Rand  Co.,  New  York. 


IMPROVEMENT  IN  SMITH   SIMPLEX   PAVING 
MIXER 

Several  improvements  have  hot  n  made  this  year  in  the 
Smith  simplex  paving  mixer,  manufactured  by  the  T.  L,.  Smith 
Co..  Chicago,  .\mong  them  are  a  new,  extremely  steep  angled 
skip,  working  on  a  double  supporting  pivot.  The  skip  end 
has  been  designed  so  that  it  can  be  made  closed  end  or  open 
end  in  a  few  minutes,  on  the  job.  A  powerful  differential 
'urake  also  has  been  perfected  for  the  main  hoist.  Some  very 
good  improvements  have  likewise  been  developed  on  the  band 
friction  for  the  propelling  pears.  The  bevel  gears,  which  con- 
stitute the  reverse  mechanism,  are  made  of  high  carbon  steel 
and  both  bushings  in  the  gears  and  the  bearings  on  the  gear 
shaft  are  the  best  grade  of  phosphor  bronze.  All  the  rest  of 
the  gears  throMfihout  the  paver  are  cast  steel  and  the  main 
driving   gears    have   cut    teeth.     The    Smith    Derrick    Attach- 


Smith    Simplex    Paving    Mixer. 

Tiient  for   pavers  has   been   improved   very   remakably.     This 
new  derrick  is  supported  entirely  from  the  frame  of  the  paverj 
v.ithout  wheels  or  any  additional  support.     It  has  a  ball  beai^l 
ing  foot  block,  is  easily  sung,  raises  and  lower.s  automatically 
■vith  the  skip  as  it  lowers  and  raises,  respectively,  and  is  safe, 
strong  and  dependable  in  every  detail. 
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BATCH  BOXES  AND  RAILWAY  TRUCKS 

The  accompanying  illuslrailon  shuws  the  n<-w  Western 
batch  boxes  and  road  builders*  trucks.  The  batch  boxes  are 
built  o(  steel  or  oak.  o(  approximately  1  or  2-yd.  capacity,  pro 
vided  with  t\»o  or  three  coiuparttnents  for  separating  the 
ineasureil  material,  as  desired.  The  Western  road  builders' 
truck  -Aas  designed  for  carrying  tiie  batch-boxes,  one  or  two, 


NEW  TRUCK  DU.MP  BODY  HAS  SQUARE  CORNERS. 

The  aceompun.MUK  il.u.^ti.iMoii  !.hi)»>  a  .".ton  «;ramiiiUorn- 
stein  truck  o<iuipped  with  u  new  style  dump  body.  This  body 
Is  of  heavy  gaug^^  steel.  \v.  ll  re-inforced  and  Is  a  departure 
from  the  ordinary  dump  body  in  that  It  Is  square  cornered 
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'«  Western   Batch  Bo> 


LCordIng  to  size,  fltting  on  each  truck.  It  is  built  strong, 
ri-in.  page,  with  drawbar  springs,  joarnal  springs  and  roller 
bearings  Is  readily  convertible  into  a  V-shaped  dump  car  for 
road  work,  by  attachment  of  the  arched  supports  and  body. 
The  We>tern  road  builders'  service  cur,  capacity  C  tons.  24-ln. 
gage,  i-*  built  for  carrying  Industrial  track  sections;  portable 
track  and  swltche:--  also  are  furnished  when  desired. 


NEW  EXCAVATING  AND  LOADING  MACHINE 

A  new  portable  excavator  and  loader  of  the  drag  line  was 
brought  out  this  year  by  the  T.  L.  Smith  Co..  Milwaukee. 
Wis.  Only  two  men  are  neritsnrv  to  the  operation  of  this 
machine;  one  at  the  opi'  iie  at  the  loading 

point.     At  a  point  anywl..  .1  ft.  from  the  ma- 

chine Is  stretched  a  chain,  at  nglu  angles  to  the  line  of  dig- 
ging; upon  this  chain  are  two  sheaves,  hooked  to  the  chain: 
either  sheave  may  be  unhooked  and  re-located  In  an  instant. 
One  heavy  cable  passes  from  the  hoist  drum  on  the  machine, 
then  to  the  digging  skip,  then  through  both  sheaves,  back  to 
the  retrieving  hoist  drum  on  the  machine.  The  operator  at 
the  machine  manipulates  but  two  levers  and  a  foot  brake.  As 
he  places  power  on  the  digging  line,  the  other  man  manipu- 
lates the  handles  on  the  slip,  so  as  to  till  It  with  the  material 
to  be  dug  or  removed.  The  slip  has  a  capacity  of  In  cu.  ft. 
per  trip.  As  soon  as  the  slip  Is  filled,  the  man  releases  the 
handles  and  allows  the  slip  to  ride  to  the  excavator.     As  the 


B.Ton   Gramm-Bernateln   Truck   with    New    Dump    Body. 

instead  of  round  cornered.  This  not  only  permits  of  a 
Ftauncher  conslructlon  but  In  addition  permits  the  loading  of 
bricks,  cement  blocks,  etc..  without  liability  of  damage  from 
breaking.  The  tall  gate  is  double  acting  hinging  either  from 
the  top  or  bottom  as  desired.  The  body  Is  dumped  by  a  hy- 
draulic hoist  which  Is  operated  by  a  geared  power  take-off 
irom  the  transmission  on  which  B.  A.  Cramm  holds  basic  pat- 
ent rights.  The  hoist  Is  In  a  vertical  position  Instead  of  tilt- 
ing, thus  saving  space  at  the  same  time  having  an  equally 
high  dumping  angle  as  the  tilted  hoist. 


THE   .METAL  BUNK   FOR  CONSTRUCTION   CAMPS 

The  portable  metal  bunk  for  rontnietors  use  was  developed 
primarily  to  satisfy  sanitary  re<iuirement8.  Yet  It  was  not 
long  before  contractors  came  to  realize  that  the  Minitary  fea- 
ture not  only  accomplished  practical  results  by  complying 
with  various  laws  and  city  ordinances  and  by  making  happier 
more  contented  workmen,  but  that  metal  bunks  made  an  eco- 
nomical bunkhouse  system.  The  recent  development  of  the 
portable  metal  house  for  various  construction  purposes  has 
made  further  demands  for  metal  bunks.  A  portable  metal 
house  logically  calls  for  a  portable  metal  bunk.  Having  all 
portable  equipment  makes  It  easy  to  erect  and  easy  to  knock 


New     Model    K     Exc.lv.ltor    .ind     Lo.l^t'^ 


slip  striko.s  the  apron  at  the  machine  it  unlocks  the  catch  of 
the  pivot  arm  on  the  machine.  The  arm  then  carries  the  slip 
up  over  the  machine  and  onto  n  slanting  chute  located  on  the 
front  of  the  machine  from  where  the  material  in  the  slip  dis- 
charges into  the  waiting  wagon,  truck  or  railroad  car.  The 
slip  is  then  quickly  retrieved  to  the  starting  point  and  the 
operation  repeated. 
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down  and  move  from  place  to  place.  It  also  eliminates  the 
matter  of  fire  hazard  and  disease.  By  the  use  of  this  com- 
bination of  metal  equipment,  the  contractor  Is  able  to  have 
great  mobility  of  equipment  and  also  a  permanent  investment. 
The  old-style  wooden  bunks  were  always  charged  up  as  ex- 
pense. When  the  Job  was  completed  they  represented  merely 
so  much  old  lumber.     Under  the  modern  plan,  metal  bunks 


are  a  standard  part  of  the  contractor's  equipment,  and  are  not 
only  moved  from  place  to  place  on  the  same  job.  but,  when 
the  job  Is  finished,  are  stored  away  with  concrete  mixers, 
drills,  wheelbarrows  and  other  equipment,  thus  becoming  a 
permanent  part  of  the  contractor's  standard  outfit.  With  the 
earlier  portable  metal  bunks  this  was  almost  an  impos.sibility. 
Bunks  made  with  the  angle  braces  and  bolted  supports  were 
often  of  limited  life.  The  rough  handling  received  in  ship- 
ment and  setting  up  and  knocking  down  soon  resullod  in  bent. 


lubricator.  This  is  embodied  in  tht>  throUle  valve  chest  cast- 
in?  and  works  automatically  whenever  the  machine  Is  in  ac- 
tion. It  is  provided  with  adjustment  for  regulating  the  quan- 
titv  of  oil  desired. 


Romelink   "99"    Bunk. 

broken  and  distorted  outfits.  However,  with  a  bunk  of  the 
type  of  the  Romelink  "99,"  as  manufactured  by  the  Southern- 
nonie  Co..  all  cross  braces  and  corner  braces  "are  done  away 
with  and  there  is  no  chance  of  sagging  or  distortion,  break- 
age or  bending.  The  double  button  locking  systsera  made  pos- 
sible a  more  secure,  rigid  bunk,  easier  handled  and  less  sub- 
ject to  wear  and  tear  of  camp  use.  These  bunks  can  be  set 
up  and  taken  down  time  after  time,  and  are  alway.s  in  good 
condition  for  the  next  job. 


DRILL  STEEL  SHARPENING  MACHINE. 

A  new  drill  steel  sharpening  machine  was  brought  out  by 
the  Ingersoll-Rand  Co..  New  'V'ork.  This  sharpener  was  de- 
signed primarily  to  rapidly  and  exactly  sharpen  and  shank 
drill  steel  such  as:  cruciform  steel  up  to  2  in.  in  diameter  or 
round,  hexagon,  octagon,  quarter-octagon,  auger  or  spiral  steel 
up  to  1%  in.  in  diameter.  However,  it  has  performed  so  many 
other  tasks  that  "Drill  Steel  Sharpener"  is  almost  a  misnomer. 
When  fitted  with  special  devices,  it  will  forge  boltheads,  pins, 
f.tanchions,  etc.:  in  fact,  nearly  200  different  products  have 
been  made  by  this  machine.  The  single  lever,  which  controls 
all  of  the  operalion.s  of  the  machine,  is  fitted  up  with  a  safety 

locking  device.  The  throt- 
tle valve  is  of  the  balanced 
.spool  typo,  operates  easily 
and  quickly,  is  positive  and 
instantaneous  in  its  action. 
The  hammer  cylinder  is  an 
improved  valveless  type  of 
hammer  drill  cylinder. 
This  construction  permits 
the  free  moving  hammer 
to  deliver  exceedingly  fast 
and  powerful  blows  against 
the  end  of  the  dolly  .ip- 
setling  the  steel  and  so 
forming  the  bits  and 
shanks  with  extreme  ra- 
pidity. The  base  has  suf- 
ficient strength  to  with- 
stand the  severe  strains 
and  shocks  met  with  in 
everyday  work.  It  needs 
absolutely  no  foundation 
with  the  exception  of  a  fe.v  planks  to  level  it  properly  and  is 
not  even  bolted  rigidly  to  them.  Efficient  and  positive  lubri- 
r.itlon  is  prit\U\fi]  fnr  ih.'  entire  machine  by  the  "Heartbeat" 


Leyner-lngerioll    Sharpener. 


TWO  NEW  WESTERN  AIR  DUMP  CARS 

Two  new  Western  air  dump  cars  of  25-yd.  and  45-yd.  capac- 
ity respectively  have  been  added  to  the  line  of  the  We.stern 
Wheeled  Scraper  Co..  Aurora.  111.  The  25-yu.  car  was  de- 
signed to  meet  certain  conditions  at  the  copper  mines  of  the 
soutliwest.  where  large  capacity  was  required  in  a  car  short 
enough  to  dump  low-grade  ore  into  established  bins.  Its 
length  is  the  same  as  that  of  the  Western  20-yd.  car  and  the 


45-'Vd.    Western    Air    Dump    Car. 
tiucks  are  of  100,000  lb.  capacity.     The  45-yd.  car  is  a  West- 
ern 30-yd.  car,  built  up  to  greater  capacity  with  side-boards. 
It  was  designed  for  handling  coal  and  is  equally  practical  for 
any  material  of  large  bulk  and  comparatively  light  weight. 

A  NEW  "STEEl7BELT''~cbNVEY0R. 

A  conveyor,  the  outstanding  feature  of  which  is  a  steel  belt, 
has  been  placed  in  production  by  F.  S.  Converse  Co.,  Inc., 
.Johnson  City,  N.  Y.  The  belt  is  made  of  galvanized  sheet 
steel  and  consists  of  a  series  of  steel  cleats  riveted  to  de- 
tachable link  chain,  making  the  belt  entirely  flexible.  The 
conveyor  will  handle  all  kinds  of  coal,  also  sand,  gravel, 
crushed  stone,  ashes,  coke,  small  boxes,  castings  and  many 


Converse  Conveyor, 
other  smilar  materials.  The  capacity  of  the  machine  depends 
upon  the  material  to  be  handled.  It  is  claimed  it  will  handle 
.oft  coal  at  the  rate  of  one  ton  per  minute.  It  also  may  be 
adapted  for  screening  if  desired.  The  machine  is  built  in  the 
standard  length  of  18  ft.  and  discharges  8  ft.  G  in.  from  the 
ground.  The  belt  is  14  in.  wide.  The  feed  end  of  the  ma- 
chine is  near  enought  to  the  ground  so  that  the  material  to  be 
handled  does  not  have  to  be  lifted  on  to  the  belt — the  material 
is  simply  "scraped"  to  the  feed  end  of  the  machine. 
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NEW  30  BEST  TRACTOR 

A  20-30  h.p.  model  o(  prdctlcuUy  the  =iime  design  ua  lt»  60 
Tracklayer  tractor  has  been  perfected  by  the  C.  L.  Beat  Gas 
Traction  Co..  San  Leandro,  Calif.  The  new  model  has  a 
length  (not  Including  seat*  of  9  ft.  4  In.,  and  a  height  of  59 
In.  to  top  of  radiator.  It  weighs  6, Too  lb.  and  has  a  speed  of 
3  1  10  mllea  per  hour  on  high.  2  miles  on  low,  and  2Vs  miles 
on  reverse.  The  track  is  special  niiini^unese  Hteel  with  "Best" 
ro<-ker  Joint  link  connection;  link  and  shoe  are  cast  Integral. 
Track  centers  are  41%  in.,  and  length  of  track  on  ground  is 


Naw    Model    Bett   Tracklayer   Tractor. 

60  In.  The  shoes  are  IIH  In.  The  motor  is  a  "Best"  4-cycle. 
4-cyliDder.  water  cooled,  valve  intake  type.  All  working  parts. 
though  entirely  enclosed,  are  ea.sily  accessible.  The  tractor 
turns  in  its  own  length. 


SELF-CONT.\INED   ELECTRIC  WELDING   OUTFIT. 

A  8elf<ont.imod  electric  welding  outlit,  one  or  two  art 
units,  driven  liy  silent  chain  and  using  a  20-111'.  two  cylindei 
opposed  heavy  duty  oil  engine,  has  been  brought  out  by  thi' 
Reliable  Tractor  &  Engine  Co.,  Portsmouth.  O.  The  outfit 
can  be  tr-.in.sported  on  a  1-ton  truck,  and  operated  from  the 
truck  If  necessary,  or  transported  through  a  doorway  as  it 
is  only  97  in.  Ions.  45  ft.  high  and  44  in.  wide,  or  a  special 
width  of  37 U  In.  when  spoolfied  on  single  arc  unit.  The 
main  structure  of  the  frame  Is  7-in.  steel  channels  reinforced 


Dl  MP  CAR  FOR  ELECTRIC  RAILWAY  SERVICE 

A  two  wa>  tiltlUK  body  car  Joslgned  specially  for  bundling 
loose  material  on  sireet  and  electric  railways  is  illustrated. 
Ill  ihls  car  the  conibinutiou  of  low  ceuier-ofgravlty  and  clear 
dumping  Is  effected  by  glvlni;  the  body  a  lateral  or  traversing 


Two-Way  Tilting   Body   Car. 

inovenient  on  the  underframe.  to  either  side,  and  then  tilting 
it  in  such  a  manner  that  the  body  is  automatically  balanced, 
imd  under  control,  in  all  positions.  The  traversing  and  till- 
ing mechanism  is  electrically  operated  by  a  small  motor. 
»vhich  Is  automatically  controlled  through  a  reversing  switch. 
The  tilting  body  Is  divided  Into  three  compartments,  each  with 
its  own  .=  ide  doors,  so  that  different  kinds  of  material  may  be 
hauled  at  the  same  time.  The  contents  of  the  compartments, 
or  a  part  of  each  compartment,  may  be  discharged  at  different 
points;   or  the  entire  load  discharged  automatically  at  onca 


Portable  Electric  Welding  Outfit. 


by  braces  electric  welded.  Two  stands  are  built  on  the  main 
channel  in  the  single  arc:  one  stand  is  used  for  genera'or  and 
the  other  for  fuel  tank,  but  other  combinations  can  be  made 
by  placing  another  generator  or  fuel  stand  and  makes  a  two- 
arc  outfit,  or  by  removing  the  fuel  tank  stand  which  Is  bolted 
•  o  frame.  An  air  compres.'sor  can  be  installed  on  main  frame 
for  the  use  of  pneumatic  tools. 


The  material  may  be  distributed  along  the  track  as  dtsired 
by  opening  one  door  at  the  time  and  tilting  the  body  gradu- 
ally. The  car  is  being  used  for  general  track  work  on  elec- 
tric railways,  ash  disposal,  di.sposal  of  city  waste,  transporta- 
tion of  sand,  gravel,  and  crushed  stone  for  contractors,  and 
removal  of  excavated  materials.  It  Is  made  by  the  Differ- 
ential Car  Co..  Inc..  Flndlay.  O. 
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METER  COUPLING  YOKE 

An  expansion  joint  nit'ter  coupling  yoke  lii?  bei^n  bi'ou?;ht 
cut  by  the  H.  W.  Clark  Co..  Mattoon.  111.  It  is  constructed  of 
heavj-  grey  iron  castings,  fitted  witii  bronze.  The  water  ways 
are  tested  to  300-lb.  wording  pressure.  A  wheel  handle  fur- 
nishes easy  operation  and  bronze  screw  eliniinnte.-;  corrosion 
troubles.  The  water  ways  are  large,  all  of  nnioh  greater  area 
than  the  %-ln.  pipe  supply,  more  than  olTsetting  frictional 
losses  of  bends  (as  demonstrated  by  actual  test),  thus  insur- 


M«ter  Box  Coupling  Yoke.  Basement  Coupling  Yoke. 

ing  maximum  deliveries.  The  yoke  is  adapted  to  all  %-in.. 
^x%-in.,  and  %-in.  meters  of  every  manufacture.  It  is  fur- 
nished in  1-in.  size  tor  meter  box  installation  only. 


NEW    RADIAL    TYPE    LOADER    FOR    HANDLING 
LOOSE    MATERIALS 

A  new  design  for  loading  machine,  especially  adapted  for 
handling  crushed  stone,  gravel,  sand,  etc.,  was  brought  out  by 
the  Jeffrey  Manufacturing  Co..  Columbus.  O.  The  u-wheel 
construction  of  this  loader  enables  it  to  move  backward  and 
forward  along  straight  lines  into  a  pile  of  material  or  to  cut 
wide  swaths  across  the  face  of  a  pile  by  swinging  alternately 
upon  its  driving  wheels  as  pivots,  which  action  is  obtained 
through  the  use  in  its  driving  unit  of  a  set  of  differential 
gears,  the  same  as  in  an  automobile,  whereby  the  driving 
wheels  act  in  conjunction  with  or  independently  of  each  other. 

By  turning  the  steering  wheel  at  quite  an  acute  angle  to 
the  driving  wheels,  the  discharge  chute  will  remain  prac- 
tically stationary  at  the  center  of  the  circle  while  the  iiick-up 
end  of  the  extending  elevator  boom  will  travel  in  a  circular 
path;  or  by  alternately  reversing  the  propelling  drive,  the 
loader  will  oscillate  back  and  forth  in  an  arc.  If  the  steering 
wheel  is  gradually  turned  through  a  tew  degrees  either  way 
from  the  above  circular  path,  the  whole  machine,  while  cut- 
ting from  right  to  left  in  an  .-ire.  will  gradually  move  forward 
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Jeffrey    Radial    Loader. 

into  the  pile,  allowing  full  range  of  the  machine.  The  loader 
has  a  faat  speed  of  60  ft.  per  minute  for  traveling  from  pile 
to  pile  and  a  slow  speed  of  4  ft.  per  minute  for  feeding  into 
the  material.  Its  capacity  is  stated  to  be  1  cu.  yd.  per  minute 
and  it  will  load  crushed  atone,  maximum  size  pieces,  through 
2V4-ln.    ring;    maximum    Size    coal,    Cln.    lumps.     The    loader 


is  equipped  with  either  electric  motor  or  gasoline  engine. 
Skilled  labor  is  not  required  for  its  operation  and  all  con- 
trolling levers  are  in  plain  sight  and  in  easy  reach  ot  the  op 
era  tor. 

A  POROUS  CONCRETE  AND  ITS  APPLICATION 

A  porous  concrete  which  weights  only  about  one-third  as 
much  as  sol'd  concrete  has  been  developed  by  the  Porele  Mfg. 
Co..  Newark.  N.  J.  The  material  is  a  composition  of  Portland 
cement  and  sand  made  porous  like  a  sponge  by  a  special  proc- 
ess. It  is  stated  to  consist  of  approximately  one-third  solid 
matter  and  two-thirds  air  holes.  It  is  claimed  that  this  mate- 
rial is  condensation  preventing  and  fire  resisting  and  that  ii 
is  not  affected  either  by  water  or  steam.  This  porous  con- 
crete is  known  by  the  trade  name  "Porete."  It  is  being  used 
lor  sheathing  material  for  houses,  and  for  roof  decks.  Porete 
rootling  slabs  are  made  in  standard  size  24  in.  wide  by  32  in. 
long  by  1  3/l("i  in.  thick,  reinforced  with  wire  netting  and  de- 
Kii;ned  like  a  reinforced  concrete  slab.  They  are  laid  on 
teel  channels  at  Ii2-in.  centers,  to  which  they  are  fastened 
with  heavy  galvanized  sheet  methl  clips.  A  thin  cement  grout 
about  1/1  •>  in.  is  brushed  over  them  and  they  are  ready  for  the 
waterproofing,  which  may  be  a  ready  roofing  paper,  a  bailt  up 
roof,  or  slate  or  tile.  Each  slab  weights  HO  lb.  and  covers 
.'>..■?;;  s(i.  ft.  When  covered  with  1/lC  cement  finish,  tne  roof 
deck  weights  7  lb.  per  square  fool.     The  breaking  load  with 


Wiiat    Porete    Looks    Like. 

Porete    Slabs    Being    Laid    on    Roof   of    Plant    Celluloid    Co.. 

Newark,   N.  J. 

:i2-in.  free  span  is  stated  to  be  over  300  Ih.  per  square  foot  and 
the  breaking  load  before  cement  finish  is  applied  is  over  200 
II).  per  square  foot. 


THE 


D'HUMY    MOTORRAMP   SYSTEM    OF    INTER- 
FLOOR  TRANSPORTATION 

A  ramp  system  of  interlloor  Iransporlation  in  multi-story 
liuildings  which  is  claimed  to  occupy  very  little  more  space 
than  elevators  is  a  recent  development.  The  basis  of  this 
ystem  is  the  use  of  a  staggered  floor  construction  which,  of 
i.ourse,  is  a  radical  departure  in  building  construction.  All 
floors  are  level  and  no  special  types  of  fittings  are  necessary, 
as  would  be  needed  in  the  case  of  various  form  of  slanting 
floor  buildings  that  have  been  suggested  from  time  to  time. 
The  economy  of  the  system  is  stated  to  lie  in  the  fac^t  that 
since  the  floors  are  staggered,  ramps  of  half  the  usual  length 
are  required  for  transportation  from  floor  to  floor.  The  con- 
ventional metliou  of  arranging  the  system  is  to  place  the 
ramps  one  over  the  other  so  that  a  vehicle  in  passing  up  or 
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Kiiifinroiiiff  and  Coutiacfinfl  for  Diccnilct   :•;>,  iu:o. 
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•  ■WD  describes,  the  path  of  a.  ht-lix.  The  tsysleiu.  is  quiclily 
I'lilii'uble  to  a  .-ilngle  or  double  ramp  construction.  !f  sepa- 
itf  passages  are  desired  lor  up  and  down  travel,  it  Ik  merely 
iii'<.esMar>'  to  place  a  second  helix  around  the  Itrst  one.  In 
■«ithi-r  words,  the  principle  of  ranu's  is  simply  doubled.  It  Is 
jiol  necessary  in  doing  this  to  chimKe  the  design  In  any  way 
nor   is   the   "pace  occupied    by   the   ramp  on   the   larger   helix 


Application    of    Motor    Ramp    Syitem    to    Multi-Story    Building. 

■"• r  than  that  of  the  smaller.     This  is  in  marked  con- 
other  type.s  of  helixicle  ramp  designs  wherein  the 
!ix  is  much  larger  in  diameter  than  the  inside  one. 
'I  '  -  known  as  the  d'Humy  Motoramps  System.     The 

pai.N.^  ....■  owned  by  the  Ramp  Ruilding  <"orp..  .10  Church  St.. 
New  York  City. 

OUTFIT   FOR  WELDING  RAIL  BONDS 

.\  new  arc  rail  bond  welder  bri)ui;ht  out  the  past  year  by  the 
Wilson  Welder  &  Metals  Co..  Brooklyn,  N.  Y..  is  Illustrated. 
This  welder  can  be  supplied  for  voltages  from  laO-itriO  volts 
•"r  SoO-T-SO  volts  direct  current.     It  is  so  constructed  that  it  is 

>-^lly  handled  by  two  men  and   is  furnished  ready  to  go  to 


Wilson    Plastic    Arc    Rail    Bond    WeiOcr. 

work.  It  has  a  llsh  pole  for  attaching  to  the  overhead  line 
wires.  This  company  also  broupht  out  new  designs  of  Its 
gasoline  driven  and  electric  driven  welders.  The  first  men- 
tioned is  built  for  both  one  and  two  men  capacity;  two  weld- 
ers being  able  to  work  on  the  same  work  at  the  same  time 
without  interXerence.  .An  automatic  regulating  panel  is  a  part 
of  the  equipment  and  the  standard  Wilson  low  voltage  direct 
current  generator  also  is  used.     A  number  of  these  machines 


i.re  beinj;  used  by   the  tll>   ,.i   l>.tioit  in  ueldiug  tlsh  plates  to 
the  rails. • 

SI'KII.VL   TK.VITOK    vri  A(  H.MKNT  FOR  ROAD 
<;RADfr:R. 

A  special  allachnieiit  fur  iln-  l.iltle  Clanl  road  grader  for 
:<Ita<'hlng  to  two  wheel  tractm.,  or  the  .Moliue  type,  wni* 
placed  on  the  market  by  Siiiilli  A:  Sons  Mfg.  Co..  Kunsus 
City.  Mo  This  machine  Is  identical  with  the  Little  (iiuut 
grader  that  the  above  Ilrm  has  buili  for  years,  with  the  ex 
ceptlon  of  the  front  trucks  beiin;  ■■limlnated  and  the  special 
tnictor  attachment  put  on  instead  The  features  of  such  a 
i:nit  can  b<'  readily  appreciated  by  ihosd  who  have  road 
iMitrol  work  or  mainteiiaiici-  to  do.  It  makes  a  one  man  |H>wer 
KradiT  unit,  with  the  grader  operator  in  complete  control  of 
both  tractor  and  gnider  at  all  timen.  This  pennits  the  o|i- 
4Taior  to  observe  his  work  more  closely  and  at  the  same  time 
do  better  work  as  the  pull  of  the  tractor  Is  steady  and  ther>- 
is  no  loss  of  power  in  side  draft  The  unit  cnn  be  immedi 
itely  reversed  whem-ver  boulders  or  stuinps  are  encountered, 
an  imposHlbillty  with  tractor  and  grader  as  two  uoltn  Instend 
of  one. 


LOCOMOTIVE  FOR  RO.VD  RriLDlNG  OPERATIONS. 

.\  KaMilliie  locomotive  disiKU'd  for  narrow  »;auf;e  trans- 
portation systems  for  road  building  is  Illustrated.  This  loco 
motive  is  made  In  3^-ton  and  iMon  sizes.  Its  features  com 
prise  a  ■Icyllnder  gnsollm*  motor,  with  high-tension  ma^eto. 


L,-ikewood-Burton   Locomotive. 

radiator  cooling  system  and  a  friction  drive,  giving  any  speed 
from  3  to  10  miles  per  hour  with  load,  forward  or  backward, 
■.vith  equal  power  In  both  directions.  There  are  no  gears  to 
shift,  or  clutches  to  get  out  of  order.  It  is  furnished  in  track 
gauges  of  from  18  in.  to  5C'/4  In.  The  low  center  of  gravity 
makes  it  particularly  desirable  for  narrow  gauge  haul  over 
track,  which  even  at  best,  i.s  always  somewhat  rough.  The 
f,-ton  size  is  the  one  generally  used  for  highway  construction, 
and  negotiates  grades  as  sleep  as  8  per  cent  with  a  good 
size  load.  This  locomotivi-  is  made  by  the  hakewixid  Kngl 
neering    Co.,   Cleveland,   O. 


OUTSIDE   HAN(;iN(;   SCAFFOLD 

An  outside  hanging  scaffold  weighing  but  AZ  lb.  and  oc- 
•.•upying  none  of  the  working  space  on  the  platform  Is  being 
marketed  by  the  Fischer  &  Hayes  Itopo  &  Steel  Co.,  Chicago 
The  scaffold  is  suspended  from  outriggers  or  I-beams  on  spe- 
cially construction  steel  wire  ropes  of  high  tensile  strength. 
The  ropes  pass  through  both  boxes  of  the  machines  and  are 
held  securely  by  an  arrangement  of  the  steel  jaws.  The  ma- 
chines are  joined  together  on  the  platform  by  a  wooden  put- 
log or  plank  of  selected  fir  lumber.  They  are  raised  or  low- 
ered by  means  of  the  lever  on  the  lower  box,  which  is  easily 
done  by  one  workman.  All  working  parts  are  completely  pro 
tected  from  mortar,  snow  or  Ice.  It  can  be  placed  edgewise 
or  broadwise  toward  the  building. 
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TRACTOR   WINCH   ATTACHMENT. 

A  winch  attachment  which  does  not  affect  the  traction 
ability  of  the  tractor,  but  increases  its  operating  range,  has 
been  developed  by  the  Holt  Manufacturins  i^'o..  Peoria,  111., 
with  "Caterpillar"  tractor.-!.  I'ower  If  taken  troni  the  trans- 
mission case  in  the  rear  and  carried  to  the  uincb  through  a 
sear  tram  and  propeller  shaft.  The  final  drive  is  through 
bovel  gears  and  internal  gear  type  of  planetary.     Thi-  wind- 


^^' 


ing  drum  has  a  diameter  of  S  in.,  and  a  capacity  for  l.oOO  ft. 
of  -/fe  in.,  or  .i;in  ft.  of  \  in.  cable.  The  speed  and  power  are 
as  follows: 


II 


I,.. 


St-nrt" 


T'lllinur 
si.,-.€l 

•  mill. 

ins- 


Id: 
IS  I 


Pull 

(U.S.). 

111.400 
1.450 

7.0SO 
rs.Olo 

5.S40 
2.4S5 


Max. 
i-ovfci-se 

5S3 
],:!6« 

R47 
2,00.1 

1  .nsf. 
2.4.')0 


'1  n.'  jiDov  nw  rse  speeds  are  maximum.  By  slipping  clutch 
:  ny  speed  up  to  maximum  can  be  obtained.  Clutch  is  of 
;imple  size  to  permit  slipping  indefinitely.  The  above  speci- 
firaiions  apply  to  .S-ton    Taferpillar'  tractor. 

nVO   NEW  .lACKHAMER   DRILLS. 

Liuring  t'le  past  year  the  In.yersoU  Hand  Co.,  Xew^  York. 
iDrapleted  its  "Family  of  .lackhamers"  by  the  addition  of 
two  new  drills  known  as  Bar-33  and  the  DCK-13.  The 
•BAR-33  Jackhamer-  weighs  21%  lb.  and  is  only  17%  in. 
long.  It  permits  the  use  of  a  drill  in  locations  and  positions 
not  accessible  to  larger  and  heavier  machines.  The  field  of 
Ibis  .lackhamer  is:    bench   work   in   soft   limestone  quarries, 


Bar-33  Jackhamer,   OCR.13  Jackhamer. 

trimming  in  metal  and  coal  mines,  and  for  pop-hole  work  in 
quarries  and  open  pit  mines.  In  addition  to  the  above,  it 
has  been  found  extremely  useful  for  drilling  holes  in  con- 
crete and   ma.sonry  for  foundation  holts,  shaft  hangers,  etc.. 


in  industrial  plants.  The  essential  construction  features  of 
this  "Jackhamer"'  are:  All  steel  construction — steel  drop 
forgiugs  or  bar  stock  being  used  exclusively  and  specially 
heat  treated.  All  bolted  construction — nothing  to  work  loose 
and  easy  of  access.  Automatic  rotation — very  powerful,  re- 
lieving the  operator  of  this  fatiguing  part  of  the  work.  Sprius; 
retained  front  bead — takes  up  shocks  that  would  otherwise 
fall  on  the  machine.  "Butterfly"  Valve^assuring  positive, 
effeclive,  and  economical  operation,  .■\utoniatic  "Heartbeat" 
diler     insures  continuous  satisfactory  lubrication. 

The  "UCR-13  Jackhamer"  weighs  ."),t  lb.  It  will  drill  holes 
up  to  12  ft.  deep  rapidly  in  hand  rock  and  will  fill  all  the 
requirements  of  a  medium  weight  "sinker"  or  down-hole 
drill.  The  field  of  the  "DCR-13  .lackhamer"  is  shaft  sinking, 
(luarrying,  road-building,  prospecting,  developing,  etc.  In 
iddilion  to  the  construction  features  contained  in  tlie  "BAR 
:',.;  Jackluinier,'  the  "DCR-13  Jackhamer"  has:  "Spool  But- 
lerfiy  Valve" — retaining  all  the  advantages  of  the  "Butterfly" 
and  still  more  efficient.  "Handy"  hole  blowing  device — very 
effective  in  keeping  the  hole  dear  and  renew-able  bushing  in 
rotation  sler>ve. 


A  NEW  DIRT  MOVING  MACHINE 

.-V  new  dirt  moving  machine  working  on  the  endless  cable 
principk  is  being  employed  in  road  grading  in  Iowa.  It  con- 
sists essentially  of  an  endless  cable  running  over  a  series  of 
sheaves  :ind  carrying  slip  scrapeis.  The  arrangement  is 
l:nown  as  ihe  C.  &  S.  Cable  Pull.  It  was  developed  by  P. 
M.  Caldwell  and  W.  H.  Salyers  of  Malvern,  la.  The  patented 
power  i)lant  is  made  up  of  two  large  spur-wheels  each  made 
Horn  I  ho  same  pattern.  Into  these  is  cast  a  receptacle  for 
ihe  purpose  of  inserting  a  lug  which  is  cast  on  to  a  sheave. 
This  sheave  also  h:;s  on  the  opposite  side  from  this  lug  a 
.•eceptade  so  that  several  sheaves  may  be  tied  to  this  one 
large  ?piir-wheel,  and  dispense  with  the  use  of  key  seats  in 
shaft,  spur-wheel  and  sheave.  On  one  of  these  spur-wheels 
three  ?hpiiv<>s  are  used  and  on  the  other,  two  sheaves.     The 


C.  St.  S.  Cable  Pull   Dirt   Mover. 

spur-wheols  are  driven  by  an  8V4-in.  pinion,  which  is  driven 
by  a  2S-in.  spur-wheel  on  the  same  shaft,  and  this  28  spur- 
wheel  driven  in  turn  by  a  7-in.  pinion  on  the  belt  wheel  shaft. 
The  cable  is  so  threaded  onto  these  sheaves  that  it  gives  the 
minimum  amount  of  friction.  In  front  of  the  machine  there  is 
a  tower  from  which  is  suspended  a  weight  of  300  lb.,  that  the 
idle  cable  runs  over.  This  keeps  the  cable  taut  on  the  sheaves 
;ind  reduces  the  slippage  on  the  cable  to  the  minimum.  The 
plow  steel  cable   (on  one  .lob  It  was  3.30(i   ft.  In  length)  runs 
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from  the  power  transmitliiig  plnnt  across  the  till  to  be  made 
and  onto  the  hill  where  the  cut  is  to  be  made.  The  7  cu.  ft. 
tlips  are  then  attached  to  the  cable,  wlih  a  tsrab  upon  which 
a  patent  is  pendlnit-  They  are  drawn  by  the  cable  to  the  top 
of  the  hill  or  to  the  place  where  they  are  to  be  loaded,  where 
uier.  detrtch  the  grab  from  the  outgoinK  cable,  and  one  man 
uttach<>8  the  grab  to  the  return  citbli'.  while  one  man  Is  till- 
InK  scraper.  The  scrapers  are  easy  tu  till  and  of  course  run 
with  the  cable  back  to  the  till,  where  a  man  Is  stalloaed  to 
dump  the'8llp.  This  outfit  on  a  I'.SHO  cu.  yd.  Job  last  summer 
In  Mills  County.  Iowa,  is  stated  to  have  moved  25o  to  300  cu. 
yd.  of  dirt  per  day  with  a  gang  of  ;i  men.  Seven  of  thes.- 
were  paid  $.t  each  per  day;  one  was  puid  JC  and  the  engi- 
neer received  $X.  Two  tons  of  coal  costing  $10.50  per  ton 
delivered  at  the  machine  were  used  One  team  of  horses  also 
was  used. 


^4   YD.  REVOLVINC;  SHOVEL 


NEW     ^    .„. 

A    %-yd.    revolving     lype   steam    shiivi-l    has   been   added    tu 

the  line  the  .Marion   Steam   Shovi'l  i.\>..   .Marion,  O.    The  en- 

Klne  has  a  tMn.  base  by  6-in.  stroke,  and  is  controlled  by  con- 

"1   valve    contained   within  the  tliroitle  and  operated   by   a 

■igle  levtr.     The  boiler  is  of  the  vertical  type.  45%   in.   in 

imeter  by   S  ft.  high.     The  construction   ini-ludes  such   fea- 

I  es  as  manganese  steel  propelling  gears  and   pinions,  ham 

ri'd    steel    .shafts    of    liberal    proportions    and    basic    oiieii 

.rth    steel    castings    properly    annealeil    and    heat    treated. 

The  shovel,  while  primarily  designed  for  steam  shovel  work. 

is  so  constructed  that  it  can  be  converted  into  a  dam  shell. 

'  I'nge  peel  or  drag  line  excavator.     Proper  provision  is  made 

!•  the  rec'ptlon  of  the  various  parts  reimired  for  the.^e  ma- 

.  hines  so  that   tht^  standard  .sho\il   can   be  quickly  changed 

into  liny  nne  of  rhi-  .-ibove  excavators.     Hue  to  its  small  size 

iction    this    shovel    can    work    in    pinces 

rge  enough   for  n   wagon   and   team:    Its 

greater  v,o:l»iiii;  range  enables  the  operator  to  dig  close  up 

tr>  tho  n»!!chino   itself   or  out    to   the   limit    of   a    wide   radius 

-hovel.     In  places  where  it  is  impossible 

or  cars   close   up   to   the   shovel   on   the 


A  NEW  P.  &  M.  KXIAV.X  rOK  I  RANK 

A  new  excavator  craii.-  pariunlarlv  adapted  for  operation 
in  restricted  areas  has  been  lu.iiiglit  out  by  Pawling  &  llar- 
nischfeger  I'o .  .Milwauke.-.  Wis  This  Ik  u  combination  ma 
chine  capable  of  a  variety  of  applications — excavating,  grad- 
ing, backtllliiig,  material  liaiidliiig.  etc.  It  is  a  development 
Irom  the  P.  A:  H.  L'oO  excavator  with  greater  capacity,  mobilltv 
ami   Increased   corduroy   surfucf      It    is   intended   for  use  with 
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p.  &  H.  Excavator  Crane  No.  206. 

a  >^4  yd.  bucket  on  30  ft.  centers  or  a  Vt  yd.  bucket  on  .18  ft. 
centers.  The  corduroy  tract  ion  is  '.'  ft.  center  to  center  of 
sprockets.  L'o  in.  wide,  treads  cost  steel,  self-cleaning,  self- 
adjusting  to  ground  levels,  sprockets  manganese  steel,  bronzo 
bushed,  adjustable  to  take  up  wear,  t'orduroys  operated  sep- 
arately by  large  Jaw  clutches  for  sti-ering.  By  pivoting  on 
one  track  machine  can  be  turned  completely  around  In  space 
twice  its  width.  It  Is  e(|ulpped  with  two  travel  speed,  one 
reiisiinably    high    for   moving    fioi:i    oiu-    locatinn    to   another: 


Marion  21.  .•.;.Yd.  Revolving  Shovel  on  Crawling  Traction  Truck*, 
tame  grade,  the  increased  "long  rench"  and  "high  dump" 
eliminate  considerable  maneuvering  and  prevent  loss  of  time. 
The  shovel  can  be  mounted  on  crawling  tractor  trucks,  wide- 
face  traction   wheels,   or  railway   wheels. 


one  very  low  for  operating  in  dilhcuU  scul  conditions.  The 
revolving  frame  is  heavy  semi-steel  center  casting  structural 
sub-frame:  very  rigid:  rollers  bronze  bushed:  roller  track, 
r>!>V4  •"•  diameter,  center  king  pin  provided  with  threaded 
capstan  nut  adjustable  to  take  up  wear,  all  part.s  bronze 
hushed:  swing  speed  au  R.P..M.  The  motor  is  a  four  cylinder 
Waukesha,  heavy  duty  n  in.  x  tj'i  in.,  magneto  with  impulse 
starter,  master  carburetor.  Stewart's  vacuum  feed;  storage 
tank  sutlicient  for  approximately  20  hours'  operation.  The 
dragline  and  hoisting  speeds  are  100  ft.  per  minute.  The 
machine   weighs   3S.000   lbs. 
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EiKiineiiiiio  nnd  Contracting  for  December  29.  19?0. 


.MACHINE  FOR  BUILDING  CONCRETE  STACKS 

A  comrete  ihimni-y  buildini;  in n-liine  has  been  developed 
liy  (ho  Polk  Genung  Polk  Co..  Koit  Branch.  Inii.  As  in  tins 
fompanys  concrete  grain  storiipi'.  water  tower  and  silo  ma- 


Relnforced    Monolithic    Concrete    Stack    Bulit    by    Poik    System. 
■chines,  the  underlying  principle  r{  the  chimney  machine  is 
the   steel   centermasl   which   carries   the   entire   construction 
(OiiiimuTt      Ry  virtue  of  this  mast,  anil  tl:i'  sol   oT  radiatin.i; 


:  ..„    ....;-hme    Ready   for    Second    Filling. 

Steel  tees.  It  is  claimed  an  unHual  accuracy  In  every  line  of 
the  chimney  is  made  possible,  and  the  uniformity  of  the 
taper  positively  made  sure.  The  wall  forming  shells  are 
sheet    steel,   framed    with    small    angles,    in    such    a    manner 


that  they  may  overlap  a-;  the  duiinuler  of  the  siack  de- 
creases. In  each  section  of  outer  forms  a  rib  forming  cor- 
lugntion  is  stamped.  For  placing  reinforcement  these  outer 
forms  are  readily  removed,  leaving  complete  access  to  the 
work.  The  machine  carries  its  own  working  platforms,  the 
supports  of  which  are  elaborated  into  a  steel  inclosing  cage 
over  which  a  canvas  envelope  is  stretched  for  protection 
from  unfavorable  weather.  There  is  no  scaffolding  either 
inside  or  outside  the  chimney  at  any  time,  the  workmen 
using  the  construction  ladder  which  hangs  from  the  ma- 
chine. The  accompanying  illustrations  show  a  stack  con- 
structed by  this  method.  One  of  tliese  was  built  for  the  Indi- 
ana Lumber  Co..  Kokomo,  Ind.  11  is  80  ft.  high  above  ground 
and  has  an  outer  bottom  diameter  of  G  ft.  S  in.,  an  inner  bot- 
tom diameter  of  n  ft.  4  in.,  outer  top  diameter  of  4  ft.  S  in., 
inner  lop  diameter  of  4  ft.,  a  wall  thickness  of  8  in.  at  the  bot- 
tom and  4  in.  at  the  top.  This  stack  was  built  at  the  rate  of 
i;  ft.   per  day. 

HYDRAULIC  HOIST  FOR  TRUCK  BODIES 

.\  simple  and  powerful  type  of  hydraulic  hoist  for  truck 
dump  bodies  has  been  brought  out  by  the  Hydro  Hoist  Co.. 
the  general  selling  agents  for  which  is  The  Heil  Co.,  Milwau- 
kee, Wis.  Four  sizes  of  the  hoists  are  being  made.  The  No 
4  is  used  on  trucks  rated  to  3  tons  capacity  the  No.  5  on  those 
rated  to  o\^  tons;  and  No.  6  for  extra  heavy  duty  work.  The 
No.  7  hoist  is  built  for  all  fo\ir  wheel  drive  motor  trucks 
which  have  the  propellor  shaft  on  the  side.  It  is  rated  for 
trucks  up  to  3  tons  capacity.  The  hoist  is  extremely  simple 
in  its  construction.     All  pipes,  cables,  pulleys,   rollers,  arms 


Hydro   Hoist. 

and  the  like  are  eliminated,  ibis  simplicity  makes  it  easy 
to  operate  and  care  for  as  well  as  reducing  the  number  of 
parts  whicii  may  cause  trouble.  The  hoist  consists  of  one  or 
two  vertical  cylinders,  mounted  on  the  chassis  frame  just  in 
front  of  the  rear  axle  and  iibout  in  line  with  the  front  shackle 
of  the  rear  spring.  Its  location  is  where  the  chassis  can  best 
support  it.  The  cylinders  and  tank  contain  cylinder  oil  (me- 
dium heavy  in  summer — ice-machine  oil  in  winter)  which  oil 
is  forced  from  the  upper  part  of  the  cylinders  to  the  bottom 
of  the  cylinder  by  a  gear  pump.  This  pump  is  located  in  the 
manifold  just  in  front  of  the  cylinders.  The  power  to  drive 
the  pump  is  taken  from  the  transmission  or  unit  power  plant. 
By  means  of  a  lever  located  in  the  cab,  a  clutch  or  sliding 
gear  is  operated.  This  drives  a  shaft,  which  transmits  the 
power.  As  the  pump  rotates  oil  is  carried  through  the  pump 
and  forced  out  through  a  ball  check  valve  into  an  oil  way  that 
leads  to  the  bottom  of  the  cylinders.  There  the  force  is  ap- 
plied directly  to  the  piston  head.  The  piston  moves  up  until 
it  shuts  off  the  supply  of  oil  going  into  the  pump.  This  auto- 
matically stops  the  hoist.  The  pump  can  continue  to  rotate 
as  it  turns  in  its  own  bath  of  oil.  A  valve  which  permits  the 
oil  to  by-pass  the  pump  allows  the  body  to  come  down.  This 
valve  is  also  operated  from  the  seat.  The  body  can  come 
down  only  as  the  oil  in  the  lower  part  of  the  cylinder  is  dis 
placed.  A  number  of  improvements  have  been  made  on  the 
hoist  since  it  was  originally  put  on  the  market.  A  beveled 
manifold  is  now  used  which  gives  a  slightly  reversed  angle 
on  the  universal  joint  nearest  the  hoist  when  the  body  is  in 
the  down  position.  When  the  body  is  in  the  raised  position, 
the  angle  of  the  universal  is  about  18  or  20  degrees.  The 
two  pistons  are  of  solid  steel  and  prevent  any  twisting  of 
the  body  when  it  is  dumping  on  a  side  grade  or  has  an  un- 
evenly distributed  load. 
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PLAN  AND  BLUE  PKLNT  FILLNG  CASE 

A  plan  ami  blut'print  filing  cabiiift  luivlii«  somo  novel  fea- 
tures was  placet!  on  the  uiark«-t  by  the  Economy  UruwiuK 
Tablo  &  MfK.  I'o..  Adrian.  >llrh.  A  feature  of  this  Ih  the 
••Pakfull"  sections.  Between  eaih  drawer  of  Pakfull  sections 
there  In  a  frame  on  the  undersUle  of  which  then*  Is  a  heavy 
parliiil  paper,  which  is  flush  with  ih.>  bottom  of  the  frame, 
making  the  drawer  run  into  a  pocket.  The  drawer  side  pro- 
trudes up  into  Ibis  frame  "4  in.  to  keep  the  paper  from 
sliding  over  tho  top  of  the  drawer,  or  each  side.  There  are 
also  two  dowels  in  the  back  of  the  drawer  prutrudluK  up  Into 
this  fi-aim-.  which  keeps  the  paper  from  Kolng  over  the  back 
of  tho  drawer,  and  Into  the  rear  of  ilie  cabinet.     The  dniwer 


A  FLAT  UA.Si;  SWlTt  H  POLNT 

A  new  desiRn  uf  swiiili  m  whub  lb.-  >-l<x-k  rail  la  held  se- 
curely in  place  by  the  weiubi  .>r  irattlc  and  the  switch  plates, 
and  all  overiurnInK  inovene  i.is  or  tendency  to  spread  tho 
KaRi-  Hr>>  eliniinuti-tl  has  bi,  n  iilarcd  on  the  market.  The 
plates  are  of  a  heavy  onepieie  n'liifled  malleablo  Iron,  llo- 
cesN  In  ronjuncllun  with  shoiild<-r  holds  the  stock  rail  rlKidly 
and  accurately  to  sane  ilirourtboui,  and  prevents  any  over- 
lurnlnK  or  cantliiK.  The  xullicieiiily  hUeJ  shoulder  prevents 
possibility  of  slock  rail  riding  shoulder  and  canting  In  cii«e 
spikes  become  loose  Specially  de^iitned  plates  prevent  the 
Ill-el  of  till-  switch  point  i;eiiiuK  »(i(  of  alignment,  duo  lo 
1  re.'plntf   of   the  Rtock   rail      Tliesi-    plates   also   relieve   angl« 
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.lonl  stops  in  a  gnxive  In  the  front  ol  the  frame,  which 
makes  the  drawer  dust-proof.  These  are  patented  features 
of  the  case,  and  cannot  be  appreciated  until  after  packing 
the  drawers  as  full  of  blue  prints  and  tracings,  until  not  an- 
other one  could  be  entered,  then  closing  the  drawer  and  after 
opening  it  up  again,  flnding  the  ii~.icings  and  blue  prints  just 
as  they  were  when  entered.  These  sections,  it  Is  claimed, 
will  take  more  tracings  or  blueprints  than  any  other  hori- 
'ontal  section  on  the  market,  without  tlie  use  of  spring  cov- 
-  or  holding  down  wires.  The  sections  are  absoutely  dust- 
'K)f  and  are  decidedly  neat  and  attractive  In  appearance. 


WOOD  FORM  FOR  RIBBED  CONCRETE 

\n  all  wood  concrete  form  suitable  for  ribbed  concrete 
iiere  the  Joists  are  on  24-in.  to  30-ln.  centers,  and  which 
II  be  erected  and  removed  without  the  use  of  nails  or  other 
<tener8,  is  illustrated.  This  centering  Is  a  rigid,  self-sup- 
.[jporting,  non-leakable  matrix  that  I'onforms  inversely  to 
ihe  contour  of  the  joists.     It  consists  of  light,  preconstructed. 
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Branson    System    of    Joistmold    Centering. 

intertilting.  interlocking  elements,  that  can  be  made  of  slock 
lumber,  by  carpenters.  It  can  be  collapsed,  removed  and  set 
up  again  in  short  time  and  can  be  reset  and  reused  repeatedly. 
The  centering  is  a  composite  of  two  groups  of  preconstructed 
units,  whose  manner  of  interfittlng  and  interlocking  permits 
removal  ot  the  second  group  ahead  of  the  hrat.  in  order  to 
reduce  to  a  minimum  the  equipment  required  for  any  given 
job.  These  forms  are  known  as  the  Branson  System  of  Joist- 
mold  Centering.  It  is  controlled  by  Bergendahl  &  Archer,  25 
E.  Jackson  Blvd..  Chicago.  111. 


View    of    Switci      I    ,  .'.   th    FUt-Baie    Switch    Point. 

bars  and  bolts  from  all  horizontal  strain.  No  bolts  or  filler 
are  required  to  hold  the  switch  point  In  places.  Elevated 
seats  enables  snow  and  ice  to  be  easily  removed,  avoiding  in- 
complete closing  of  the  point.  The  switch  Is  manufactured  by 
the  Positive  Hail  Anchor  Co.,  Marlon.  Ind. 


A  NEW  PLUG  VALVE 

.■\  new  plug  valve  In  which  ease  of  operation  Is  claimed  to 
be  assured  through  constant,  though  minute,  separation  of 
tho  seating  surfaces  by  a  thin  film  of  very  viscous  lubricant, 
has  been  placed  in  production  by  the  Merrill  Co.,  San  Fran- 
cisco. The  economy  of  this  valve  is  stated  to  be  as  much  a 
matter  of  Its  perfect  lubrication  as  Its  simple  design  and 
rugged  construction.  Body,  plug  and  cover  essentially  con- 
stitute the  valve  complete.  Lubrication  Is  effected  by  apply- 
ing pressure  by  means  of  a  lubricant  screw  which  forces  the 
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Merco- Nordstrom     PIi'O     V.'liv<- 

lubricant  through  chaninds  in  the  seating  surface  of  the  plug 
down  into  a  chamber  beneath  the  plug.  The  lubricant  can 
then  escape  only  by  overcoming  tho  packing  pressure  and 
forcing  the  plug  up  out  of  its  seat.  The  escaping  lubricant 
spreads  itself  evenly  over  the  seating  surfaces  and  floats  the 
plug.  KxpoRure  of  the  lubricant  channels  to  the  pipe  con- 
tents Is  absolutely  prevented  by  a  positive  stop. 
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HI(;mVAY  SIGNAL  Ol'KKATES  ON  PRINCIPLE  OF 
ANGULAR  REFLECTION 

Radical  improvements  in  ihe  focusing  device  of  the  Redflex 
lighting  danger  signals  were  made  during  tlie  past  year.  Tlie 
improved  signal  is  shown  in  the  acconipunyiug  illustration. 
The   signals   operate   on   the   principle   of  angular   reflection. 


I.MPROVEI)  ROAD  MACHINE 

The  Little  Winner  steel  reversible  road  machine,  as  shown 
in  the  illustration,  is  a  decided  improvement  on  the  old  type 
machine  of  the  same  name.  The  new  machine  embodie.s  all 
of  the  excellent  features  of  its  predecessors  with  a  number  of 
marked  improvements  in  methods  of  operation.  The  improve- 
ments consist,  in  brief,  of  a  simpler  reverse,  a  more  con- 
venient standing  platform  for  the  operator,  an  improved  fifth 
wheel  arrangement  and  dust  proof  boxes  and  oil  cups  for  the 
wheels.  With  the  exception  of  a  very  few^  parts  that  take  no 
strain,  the  Little  Winner  is  constructed  entirely  of  steel  and 


Back    view    of    Siflnal    Show.nci    \    w    Focusinn    Device. 

When  the  lights  of  an  approaching  automobile  fall  upon  the 
signal  a  commanding  red  light,  appearing  as  a  ball  of  tire, 
is    returned   to    the   driver. 


A  NEW  TEMPERATURE  RECORDING  CONTROLLER 

A  new  instrument  which  is  claimed  to  insure  absolute  uni- 
formity of  control  of  temperature  has  been  placed  on  the 
market  by  the  Foxboro  Co..  Inc.,  Foxboro,  Miss.  A  casual 
glance  at  the  instrument  discloses  nothing  different  from  other 
Ff'xboro  recording  instruments,  but  a  closer  inspection  shows 
two  arms  on  the  chart.  One  of  these  holds  the  pen  and  records 
the  temperature;  the  other  carries  a  cross  arm  by  means  of 
which  the  pointer  arm  -nay  be  set  to  the  temperature  desired. 


Automatic    Temperature    Controller.  Recorder, 
and  the  mechanism  will  maintain  this  lempeature  for  a  period 
as  long  as  may  be  necessary.     With  this  new  automatic  tem- 
perature controller-recorder  but  one  bulb  or  thermal  element 
i»  used  for  both  control  and  record. 


Little    Winner    Reversible    Ro.id    Machine, 
malleable  iron.     The  cutting  blade  is  i;  ft.  long.  The  machine 
weighs  l.GOO   lb.   and    can    be   used   with   two,   three  or  four 
horses.     It  is  inadf  by  The  Good   Roads   Machinery  Co.,  Inc.. 
1-hiladelphia,    Pa. 


A  MECHANICAL  MUCKER 

A  compact  mucking  machine  that  will  operate  in  small 
tunnels  or  drifts,  where  the  heading  is  only  5  ft.  wide  by  7 
ft.  high,  IS  illustrated.  It  is  a  compressed  air  operated  ma 
chine,  comprising  three  main  elements,  a  truck  with  wheels 
suiting  the  gauge  of  the  track;  a  platform  or  turn-table  pro 
viding  lateral  movement  to  the  shovel  and  a  body  member 
containing  the  operating  cylinders,  and  shovel  guide  mem 
hers  in  which  the  shovel  and  its  arm  function.  The  body- 
piece  consists  of  four  cast  iron  cylinders  and  their  pistons; 
three  operating  valves,  a  cross-head  which  travels  in  hori 
zontal  guides  and  carries  the  rope  sheaves  to  which  are  ful- 
cnimed  the  dipper  arms  and  the  dipper.  The  machine  is  not 
of  the  continuous  operation  or  cycle  type,  but  each  motion 
has  a  separate  control  that  is  reversible.  The  digging  and 
loading  movements  are  performed  by  the  action  of  com- 
pressed air  upon  direct  thrust  pistons  and  require  no  gears, 
chains,  clutches,  belts,  conveyors  nor  engines.  The  crew, 
required   for  shoveling  operations,  depends   largely  upon   tin! 


The  Shuveloder  in  Operation, 
iruiimiing  conditions.  Hut  oiH'  operalor  is  necessary  to  load 
the  »ars,  the  number  of  additional  men  required  being  deter- 
mined largely  by  the  rate  at  which  empty  cars  can  be  de- 
livered to  the  machine.  The  machine  is  known  as  the 
Shuveloder.  It  is  manufactured  by  tlif  L;iki'  Suiierlor  I.oader 
Co.,   Duluth.  Minn. 


MOl 
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(  ONt  KKTlNi;  WITH  MAST  HOIST  Bl  tKET  PLANT 

Two  inlt-K'SlinB  fxaiiiplfs  of  ooiuri'lo  cuu»trucliuii  oil  which 
the  new  Insley  iiihbi  h')i!it  bucket  plum  was  useU  are  show-i 
tn  the  accompanyhiK  illustrations.  Kinure  1  showr.  the  work 
al   the  n«w    I. ion   House   at   the   hYaiikliii   Park   Zoo.    h'raiikliii 


Fig.     1 — Concrete     Cnutin^j     System 
ParK    Zoo. 


al    New 
Boston. 


Lion     Hou&e.    Franklin 


.■rk.  Boston,   Mass.   for  which  A.   Piotti  o(   Roston   was  the 

■ntractor.     This    is   a   cut    stone   job   backed    up   with   rein- 

fiirced  concrete,  this   with  ihe  concrete   Moors   requiriuK   the 

»(ir-il    ynrdnee    of    nboiii    2.'2C»       The    speclflcatlcns    reiniinMJ 


Fig.    3 — Concreting    Operation    at    Boston    Arena    With    M.'.jt    Holit 
Bucket    Plant. 

that  the  cut  stone  should  be  set  in  place  before  the  concrete 
was  poured  in  the  back  of  it.  making  a  very  hard  concrete 
job.     The  contractor    ho«v\er,   was  able  from   the   setup  to 


<  hute  the  concrete  direc(l.\  iiiii,  hiii  furmx  without  wheeliui; 
II  pound  of  coiK-rete.  Th.-  lu.ist  un  the  job  was  6j  ft.  high. 
lii-iuK  of  built  up  section  In  l.>  i>pi'  uoudeu  mast  The  plant 
included  an  s  HP  Rnnolin.-  .iium.-  operailns  from  a  one-buK 
Smith  mixer.  Mr.  Piolll  aM-iat^t-d  si  lu  90  cu.  yd.  of  concrete 
per  .S'hour  du>  on  the  day-  ituil  the  concrete  plaut  was 
I'piralinK. 

KlKure  i  shown  one  i)f  the  liiiile.v  luaKi  hoist  bucket  plants 
niirraiinK  on  the  itosiou  .\renu.  a  (•'.iiu.ouu  job.  for  which  \Vm 
M.  iJiiiley  Company.  88  liroad  !st.,  Iloslon,  were  the  contrac- 
tors. There  was  about  ;:,niiO  yd.  ol  concrete  In  the  flours. 
Ideachers  and  the  columns.  Ihe  balance  of  the  bulldlnE  belne 
of  Hiruciunil  steel  Tile  DulldinK  is  Coo  ft  lont;  by  :tO(i  ft 
ac'osa.  The  mast  shown  In  Ihe  pliotoKraph  Is  CO  ft.  In 
hi'ivhl.  The  contractiuB  frenuenMv  averased  a  trip  a  minute 
«itli  "S  Smith  mixer  at  ilic  bottom  of  the  tower  Al  one 
I  in  1-  they   were  chtltine   130  ft.  from  the  lower. 

A  NKU  la  ll.DlNd  IIOl.Vl 
A  reversibli-  hoist  UKII  deslKiieil  especially  for  bulldlUK 
loniractors'  regulreuK-iiis  In  operatiiiK  double  platform  mate 
rial  elevators,  general  hoislliiK  and  liiiise  end  line  haullUK. 
was  brouKbt  out  by  the  Donn-stlc  KiiKlne  &  Pump  Co.,  Ship 
lii-iiKbiiry.  Pa.  The  hoist  Is  made  in  i'.  Up.  and  '.•  lip.  units  It 
has  a  Rrooveil  sheave,  14 '4  in.  al  smallest  diameter,  located 
outside  journal  box  on  one  side;  a  reKular  hoUl  drum,  17  In 
louK  between  ttanges.  located  between  journals:  and  a  tupered 
winch  keyed  lo  drum  shaft.  located  outside  Journal  box  on 
opposite  side  from  sheave.  The  sheave  and  drum  are  each 
equipped  with  a  (|uick  release  device  which  enables  user  to 
operate  a  double  cage  elevator  or  do  Keneral  holslinR  withoul 
liavinp;  to  remove  either  cable.  Uy  releasiUK  both  ilnim  and 
sheave,  louse  end  line  haullUK  can  be  ilone  with  winch.  The 
hoist  is  designed  so  operatoi:  can  slanil  facing  (he  load  and 
grasp   the   control    lever    with    his    right    hand.      This    control 


Kcvcrsioic    ouiiucrs      eioist.    Witn    octir    (ju.ird     Removed. 

lever  of  hoist  is  supplemented  by  Ihe  engine  speed  lever  and 
hoist  foot  brake  both  so  conveniently  located  that  operator 
can  use  them  without  changing  his  position.  Control  of 
hoisting  In  either  direction  is  effect»xl  with  a  single  lever. 
This  lever  controls  operation  of  hoisting  with  drum,  elevator 
.slieave  or  winch.  Starting,  stopping  or  reversing  can  be  done 
Instantly.  The  clutch  Is  a  sp«>clally  designed  friction  clutch 
which  allows  the  operator  to  pick  up  loud  gradually,  avoid 
lug  sudden  jerks.  The  friction  surfaces  are  extra  large  In 
urea,  making  iiossible  operation  of  hoist  with  maximum  louil 
witlioiit  slippage.  The  engine  is  a  Domestic  heavy  duty, 
single  cylinder,  four  cycle  water  cooled  type. 


MOTOR   DRIVEN  PORTAHLK  AIR  (jO.MPRESSGR. 

\  iMirl.ilili'  .ir  roin|irH>s(i|-  drlvin  |jy  ilectrlc  niiiliir  has 
I'cen  bro'.ight  out  recently  by  the  Sullivan  .Machinery  Co.,  Chi- 
cago. The  e(|uipment  consists  of  a  standard  class  WG-C  Sulli- 
»  in  single  stage  bell  driven  compressor  with  Inlet  valve  un- 
loader,  as  supplied  on  ordinary  stationary  units  of  this  type. 
The  c<mipres8or  and  motor  run  at  constant  speed,  and  when 
Ihe  pressure  In  the  receiver  exceeds  the  pre-determlned  limit, 
Ihe  pilot  valve  on  Ihe  side  of  Ihe  air  cylinder  acts  under  the 
Impulse  of  air  from  the  receiver,  lo  raise  the  Inlet  valves 
from  their  seats,  thus  allowing  the  piston  to  reciprocate  with- 
out load  until  the  air  pressure  in  the  receiver  again  falls, 
nhen  the  pressure  on  the  pilot  valve  is  released,  the  plungers 
underneath  the  air  Inlet  valve.s  drop,  thus  allowing  the  valves 
lo  seat  and  compression  lo  be  resumed. 

The  Inlet  and  discharge  valves  are  of  the  Improved  Sulli- 
van   wafer   pattern,   consisting  of  thin   rings  of  spring  steel 
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held  in  place  by  curved  annular  sheet  stoel  springs.  This 
.irrangement  affords  a  very  short  valve  travel  and  a  rcla- 
li^-ely  wide  port  opening,  furnishing  excellent  volumetric 
efficiency.  The  air  cylinder  Is  cooled  by  a  hopper  jacket  open  at 
the  top  and  filled  from  a  bucket,  thus  doing  away  ^vith 
water  piping  and  circulating  pump.  The  frame  is  of  the  to- 
tally enclosed  type,  and  the  main  working  parts  are  oiled  by 
the  splash  system.  Either  direct  current  or  alternating  cur- 
rent motors  may  be  supplied  as  desired  and  the  compressors 
are  furnished  in  several  sizes  from  ino  up  to  2."'0  cu.  ft.  of  air 
per  minute,  to  suit  customer's  requirements.  The  outfit,  to- 
gether with  the  air  receiver  and  electrical  apparatus,  is 
mounted  on  a  structural  steel  frame  or  truck,  the  whole  being 
covered  by  a  metal  top  or  canopy  with  canvas  side  curtains 
lo  protect  it  from  weather. 


STEAM   JACKETED   ASPHALT   PlMPINt:    SYSTEM 

.\  steam  jacketed  a.~pliall  pumping  system,  made  by  War- 
ren Bros.  Co.,  Boston,  .Mass.,  is  illustrated.  The  fittings  are 
designed  to  permit  direct  passage  of  the  steam  from  the  pipe 
jacket  through  the  jacketed  fittings  by  means  of  ports  in 
the  fittings.     The  asphalt   pump  ami  strainer  are  also  steam 


Asphalt    Pumping    Outfit. 

jacketed.  The  pump  has  a  capacity  of  100  gal.  per  minute, 
at  150  r.p.m.,  and  ItiO  gal.  per  minute  at  :{00  r.p.m.  The 
asphalt  discharge  gate  provides  for  carrying  the  steam  jacket 
directly  up  to  the  outlet  of  the  asphalt  pipe.  The  pump 
has  a  3  In.  inlet  and  a  3  in.  outlet  and  provides  for  a  4  in. 
steam  Jacket  on  asphalt  line  opening  directly  into  pump 
Jacket,  or  for  the  steam  being  piped  into  pump  jacket  through 
a  pipe  from  the  heating  lines  in  unjacketed  asphalt  piping. 
Thl8  4  In.  Jacket  with  a  3  in.  asphalt  line  allows  a  steam 
space  of  %  In.  plus,  and  provides  a  steam  area  surrounding 
the  aapbalt  line  equivalent  to  that  of  a  2  in.  pipe. 


ROAD  SPRAYING  OUTFIT 

The  late8t  type  of  Cressy  road  sprayer  is  shown  in  the  ac- 
companying Illustration  This  machine  can  be  mounted  on 
any  make  of  truck.  It  can  be  attached  to  the  truck  in  two 
hours,  and  requires  no  power  from  the  truck  to  operate  it. 
The  tanks  hold  from  500  to  1000  gal.  and  are  tested  to  stand 
lOO  lb.  pressure.     The  outfit  i-;  fitted  with  steam  coils  to  heat 


the  material  and  keep  it  hot  for  days,  if  necessary.  Aii  air 
compressor  is  mounted  on  the  side  which  furnishes  air  to 
discharge  the  material,  and  is  so  arranged  to  load  the  tank 
liy  vacuum  when  so  desired.  A  small  boiler  mounted  on  the- 
rear  furnishes  steam  for  heating  the  material,  to  run  the  air 
compressor  and  to  thoroughly  heat  and  clean  the  spray  pipes. 


Cressy    Patented    Sprayer   Mounted    on    IVIotor   Truck. 

■fhe  outfit  is  mounted  on  channell  iron  and  is  complete  in 
one  unit,  being  fastened  to  the  chassis  by  U-clamps  around 
the  frame.  This  sprayer  is  made  by  the  Cressy  Road  Sprayer 
.\Ifg.   Co..  Kverett.  Mass. 


PORTABLE  FLOOR  CRANE 

A  portabh!  Hoor  crane,  said  to  be  the  only  machine  ot  its 
kind  on  the  market  equipped  with  the  worm  and  gear  type 
of  hoist,  has  been  brought  out  by  the  Barrett-Cravens  Co., 
Chicago.  With  this  type  of  hoist  the  load  can  be  raised  to 
e.xactly  the  desired  height,  even  to  within  a  fraction  of  an 
inch.  The  load  is  automatically  locked  at  all  points  of  its 
travel,  thereby  assuring  safety  even  when  the  hoist  is  used 
by  a  careless  operator.  All-steel  construction  is  employed. 
The  crane  base  and  column  are  steel  castings,  and  the  hoist- 
ing device-  rests  on  the  column  arm.  The  wheels  on  which 
the  crane  is  mounted  are  provided  with  chilled  treads  to  in- 
sure good  wearing  qualities,  while  their  webs  are  left  soft  to 
give  strength.  Hyatt  roller  bearings  are  used  in  all  wheels 
so  that  heavy  loads  may  be  pulled  easily.  The  hoisting 
mechanism  consists  of  a  worm-gear  constructed  of  bronze,  a 
screw  cut  from  solid  steel  shafting,  a  steel  sprocket  designed 
with  a  wide  factor  of  safety  over  the  rated  capacity,  and  an 
electrically  welded  chain  intended  to  give  the  greatest  strength 
with  the  least  possible  weight.  The  screw  and  worm  are  en- 
closed in  an  oil-tight  housing  to  permit  proper  lubrication. 
These  cranes  are  known  as  the  Hammond  "Never-Slip"  Port- 
able Cranes.  They  are  made  in  six  sizes.  The  smallest,  or 
No.  1  size,  has  a  lifting  capacity  of  2000  lb.;  a  total  height 
of  6  ft.;  a  lift  of  4  ft.  10  in.:  an  outside  width  of  bed  of  3  ft. 
(j  in.:  and  an  inside  width  of  bed  of  2  ft.    The  length  of  the 
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Hammond     Portable    Floor    Crane. 

bed  is  3  ft.,  and  the  height  S  in.  The  weight  is  575  lb.  The 
largest,  or  No,  6  size,  has  a  lifting  capacity  of  7000  lb.;  a 
total  height  of  10  ft.  8  in.;  a  lift  of  8  ft.  6  in.;  an  overhang 
of  3  ft.  8  in.;  an  outside  width  ot  bed  of  4  ft.  3  In.;  and  an 
inside  width  of  bed  ot  3  ft.  C  in.  The  length  of  the  bed  is 
4  ft.  10  In.  and  the  height  12  in.  The  total  weight  is  1400  lb. 
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NEW  UitANGL  I'Lhl.  I.IC.VK  lU  (.  KET 
A  uew  design  of  orange  P'>*l  ^rab  burk>'l  In  whuh  U  hi- 
torporated  several  novel  features.  li;is  Just  been  put  upon  the 
market  by  the  Mead-Morrison  ManutacturinK  Co..  East  Bos 
ton,  Masi-.  In  thLs  bucket  the  segnieni  and  binge  are  one  boIUI 
castine  of  steel,  thus  kIvIde  a   bucket   which.  It  is  rialmed. 


is  !iv.'t.-il  to  iliH  b.1-..-  ii:.ii.  >•  till  ii  i-,  punched  with  .1  slot, 
ihriiugh  which  a  ftal  sink.'  i^  dnvn  to  hold  the  p.M|.>slal  in 
pliice  .-Old  prevent  t-tenpiiii,-  ..t  il„-  (ornis.  In  addition  to  thu 
lieiirinK  ^•lrfuce  olitaiue.i  it. ,111  tli.-  increased  width  o(  the 
l.olloiii  OiinKe  of  lhi»  rail,  .ir.  ih..  ;u  ►,,  lu.  of  the  biiKe  pKite 
on  ihe  pedf^tal  \  Hi(y|  l..;uiin;  siirf.icf  of  :.:'2  su.  in  i-  thus 
<ibiiiln<-d 


New    Mead- Morrison    Grab    Bucket. 

"ill  My  handle  even  sand  after  long  use.     The  link-; 

•ir'-  ,i.-;t  steel.  "V"  shaped  and  tapering,  not  only  t" 

Rive  luaxinium  strength  but  also  to  give  a  wide  bearing  sur- 
face where  the  links  fasten  to  the  segments.  The  chain  is 
wound  upon  a  cast  steel  chain  winding  drum  and  as  the  chain 
does  not  wind  upon  itself,  the  closing  power  remains  at  a 
maximum  throu^-'hout  Ihe  operation.  The  top  head  of  thi.- 
bucket  has  a  .-^niooth  surface  so  that  there  is  no  place  tor  the 
closing  rope  10  become  caught.  The  segments  are  fitted 
with  manganese  steel  points  which  can  be  easily  removed  and 
replaced  after  they  become  worn.  This  grab  bucket  has  a 
capacity  of  13  cu.  ft. 


HEAVY  DUTY  ROAD  FORM 

.\  heavy  duty  steel  form  for  road  construction  was  brought 
n-it  this  year  by  the  Heltzcl  Steel  Form  &  Iron  Co..  War 
ren,  O.  The  bottom  flange  of  the  rails  is  I  in.,  9  gage  ra<'tal 
bein?  u^ed.  An  offset  ped''stal  shown  in  the  cut  is  used.  Thi- 
rail  re.«ta  on  the  ba.-^e  plate  of  the  pedestal,  which  prevents^ 
it   from   leaning  or  buckling   under  the  vibration   and   siniin 


Offset  Pedettal. 

of  the  tini.shing  machine  and  also  prevents  sinking  when  liie 
subgrade  1.4  soft.  As  now  manufactured  tlie  rail  is  stated 
!o  withstand  a  live  load  of  2  tons.  The  upright  of  the  pedes- 
tal Is  made  of  heavy  pressed  steel.  3V6  in.  wide,  reinforced 
with  a  pressed  rib  in  the  center  and  further  strengthened 
wiib   :>n  extra  depending  flange  to  support  the  road  rail.     It 


I.Ml'ROVKD  FK.Vri'RKS  OF  REX  PAVER. 

The  Increisint-  use  of  ili.-  b.4l.  h  UMiixfcr  derrick  to  lu.  ica^e 
.luiput  and  rtKluce  the  iiuintx-r  u(  uii-n  rmiulrxd  in  churginp: 
concrete  pavers  has  dov.-l.)|..>d  .1  n.-ed  J.ir  machines  that  will 
b mdl.'  m>tt<rlals  fa.-^tiM.  To  inc-t  iIiIk  clianuinK  condition  the 
I9l'l  model  Hex  I'l-K  Paver  hah  been  e<iuipped  with  a  i-uni- 
i.lnatlon  of  speed  fciiiures.  .spci-d  <>f  churKlng  and  di-icharK- 
ing  has  bm-n  developed  to  an  unusual  degree.  KxccptUinally 
large  drum  openings  have  been  provided  to  allow  an  ui;r«' 
siricted  flow  of  matt.rlals  Into  and  out  of  the  drum.  The  load- 
ing skip  Is  sp»'clally  Hliaped  i,,  discharge  freely  and  rapidly 
:iiid  the  time  re<iuli<tl  to  ralsi-  it  luin  been  considerably  <!"- 
creased  In  this  new  model.  The  dlHchurglnK  operation  has 
been  speeded  up  by  the  use  of  an  automatically  controlliMl  op- 
.  rallui;  mechanism  which  Is  nut  only  easy  to  operatu  hut  re- 
-|>oiids  to  the  throw  of  the  lever  inst.intly.  The  distributlnK 
bucket  Is  designed  to  develop  a  wide  spreading  action  as 
(he  batch  is  being  dropped.  Tills  Is  accomplished  by  an  in- 
verted V-shaped  spreading  bar  at  the  bottom  of  the  bucket 
.ind  the  spreading  area  is  Increased  to  such  an  extent  that 
less  labor  Is  requiri'il  for  that  work.  To  operate  a  paver  at 
lop  speed  and  maintain  that  pace  for  s  to  10  hours  daily  is  no 
easy  task  for  an  operator.  The  H.-x  Jl-E  Paver  has  been 
designed  and  equipped  with  easy  to  operate  mechanisms  and 
.lutomatlc  knockouts  are  used  fur  llio  loading  skip,  boom 
.ind  bucket  and  discharge  chute.  The  discharge  chute  is 
operated  and  controlle<l  through  an  enclosed  transmission  in 
which  cut  gears  running  in  oil  are  used.  The  shaft  1«  mounted 
"III  Ilyati  roller  bearings  and  the  entire  arrangement  enclosed 
in  an  oil  tl*:ht,  dust-proof  case.  The  automatic  knockouts  for 
releasing  and  holding  the  dl.ocharge  chute  In  either  charging 
iir  discharging  position  are  also  enclosed  in  this  case.  A 
similarly  enclosed  transmission  running  in  oil,  as  usi-d  on 
auto  trucks,  controls  the  forward  or  reverse  traction  of  the 
niacliine. 

The  operator's  platform  has  been  raised  and  places  the 
operator  where  he  can  see  both  the  charging  and  discharging 
end  of  the  machine  at  the  same  time.  The  control  levers  are 
all  within  easy  reach  from  one  position  and  operate  with  a 
nilnimiiin  of  effort. 


RAPID  DISCHARGE  CONCRETE  .MIXER 

.■\  concrete  mixer,  having  special  bucket  and  paddle  con- 
struction is  illustrated.  It  Is  claimed  for  this  mixer 
that  the  peculiarly  .diaped  buckets  and  blades  not  only  make 
lor  an  exceptionally  fast  mix.  but  the  shape  of  the  bladi-s  Is 
such  that  they  throw  all  of  the  batch  Into  the  buckets  when 
discharging,  speeding  up  llie  dischari;e  and  leaving  the  drum 
very  clean.  The  mixer  Is  e(|iilpped  with  roller  bearings 
throughout  and  the  mixing  drum  is  balanced  to  eliminate 
vibration.     The  sheet   metal   parts  are  btgh  carbon  ste.'l  ;ind 


Giant  Concrete   Mixer. 

all  semi-steel  castings  are  of  genuine  charcoal  Iron.  Fair- 
I'-anks  Morse  engines  are  used  on  th.?  gOHOline  powered  ma- 
'hlnc  and  Fairbiinks  Morse  motors  on  the  electrical  driven 
:iiachincs.  The  steam  e(|uipmi;iit  consists  of  O.  &  E.  vertical 
engines  and  A.  S.  M.  V.  boilers.  The  mixer  Is  made  by  tho 
Judy  Maniifaciurlni.'  ''<>     '••■nlervlUe,  la. 
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NEW  INDUSTRIAL  GASOLINE  LOCOMOTIVE 

A  new  iniJustriul  Iritlion  drive  pasoliiu  locomotive  biousht 
out  by  the  Hattield-Pentield  Steel  Co  ,  Cleveland.  O.,  is  Illus- 
trated below.  Thes»'  •itaiulnrd  type  locomotives  are  beinp 
built  In  gages  from  IS  in.  to  5l>Vs  in.  and  from  4  lo  7  tons 
w.-igh'      Til.,  engine  Is    ■    h.'MW  duty   Hercules,  4   cylinders. 


4.Ton    H.P.   American    Industrial   Gasoline    Locomotive. 

I  I  vde  type.  Model  f'.ir.-2.  The  cylinders  are  :!*i  in.  bore  by 
'. '»  in.  stroke.  Piston  displacement.  22G.42  cu.  in.  developing 
-'■;  H.P.  at  1,000  r.p.m.  The  special  features  of  the  enftine  are: 
Kive  main  bearings  on  cr.mk  shaft,  eliminating  crank  arm 
di'tlertions  and  the  excessive  vibration  due  to  these  deflec- 
tions, also  reducing  the  internal  losses  and  increasing  the 
mechanical  efficiency.  Th<-  live  bearings  also  maintain  ex- 
trf-mely  low  bearing  pressure,  which  insures  long  life  of  the 
bearings.  Other  features  of  this  locomotive  include:  Effi- 
cient cooling  system,  including  tubular  type  radiator,  extra 
he.-tvy.  enclosed  fan  and  water  pump  for  water  circulation. 
Telescopic  design  coupling,  enclosed  in  bell  housing.  The 
housing  is  machined  and  liLs  accurately  on  the  inside  of  side 
trames  resting  in  pockets  cast  on  the  inside  (if  side  frames 
and  bolted  as  well.  Self-aligning  axle  be^irings.  providing 
agiin^t  cramping  on  uneven  rail.  I'sc  of  hardened  steel 
sleeve.^  on  axle  and  jackshift  bearings.  All  drive  chain  en- 
di  sed  in  housing  with  removable  cover,  chain  constantly  talc 
ing  a  bath  of  oil  and  thoroughly  lubricated.  Positive  sanders  tn 
sill  wheels.  Direct  and  proper  vision  for  operalor  at  all  times. 
frr.in  natural  sittinir.  operating  position. 

A  POWER  DRAG  S(  KAPEK 

!■  drag  scraper  of  the  bottomless  type  that  can  be 

,.:•  .'  til  a  numoer  of  uses  is  illustrated.     It  is  operated  by 

■:anrtard    construction    e(|iiipment — 2-druin    hoist,   cables    and 


•^^ 


Arrow   Power   Drag   Scraper. 

-heaves.     The  top  and   bottom  of  this  scraper   are   so  alike 

■     n    one    side    is    worn  out   it    can  be  reversed,  thus 

ble  length  of  service,  or  teeth  can  be  attached  to 

•T..-  <  'I'    90  that  all  that  If.  necessary  Is  to  turn  the  scraper 


if  the  material  v.iries  from  hard  digging  to  loose  material. 
It  also  can  be  eciuipped  with  carrier  to  return  by  slack  line 
if  desired.  It  is  claimed  that  this  scraper  is  especially 
adapted  to  getting  material  from  under  water  as  a  few  sec- 
onds' stop  will  allow  the  water  to  drain  off  along  the  side 
so  that  the  material  will  be  nuite  free  from  water  and  will 
round  up  in  loading  wagons  or  will  stay  in  embankments. 
Thi.^  scraper  is  known  as  the  Arrow  Power  Drag  Scraper,  li 
is  made  i>y  L.  P.  Green,  Lumber  Exchange  BIdg.,  Chicago. 


NEW     DUMP     BODY     MECHANISM     FOR     FORD 
TRUCKS 

An  improved  Ford  dump  mechanism,  known  as  the  Stand- 
ard Ford  speed  dump,  has  been  perfected  by  the  Standard 
Steel  Works,  of  Kansas  City.  Mo.  It  is  designed  for  1-ton 
Ford  trucks  and  is  adapted  particularly  for  quick  hauls.  This 
device  has  proved  highly  successful  in  practical  tests.  The 
dump  is  wrought  iron  throughout  and  is  operated  from  the 
driver's  seal  l)y  a  hand  lever.  No  mechanism  is  connected 
witli  tlie  truck  power.  An  automaiic  locking  device  prevents 
Die  liody  from  slipping  back  and  the  contents  can  be  dumped 
at  will  by  operating  the  hand  lever.  The  Standard  Ford 
speed  dump,  including  steel  body,  varies  in  capacity  from  27 
cu.  ft.  lo  -iO'/^  cu.  ft.  and  has  a  total  weight  of  4.50  to  .'iaO  lb. 
The  dumping  device  alone  weighs  105  lb.  The  dump  can  bo 
installed  on  any  Ford  truck  chassis  in  10  minutes. 


SELF     FEEDING     PROPELLINCJ     AND    CROWDING 
WAGON   LOADER 

The  accompanying  illustration  shows  a  recent  development 
in  labor  saving  devices.  The  self  feeding  attachment  of  this 
loader  consists  of  12  propeller  blades  and  are  fixed  rigidly 
around  an  extended  tail  shaft.  When  a  bucket  elevator  starts 


Hai.ss    Loader 

Ibis  long  tail  turns  and  the  propeller  lilades.  spaced  evenly 
along  its  full  length  begin  revolving  and  pushing  shovelfuls 
of  material  toward  the  bucket.  Incidentally  they  clean  out 
a  path  for  the  wheels  of  the  loader  permiltiug  the  machine 
to  move  in  tor  more  material  as  fast  as  it  is  dug  away,  and 
thus  relieving  several  laborers  from  the  task  of  trimming 
lo  the  wagon  loader  elevator  buckets.  Each  propeller  blade 
acts  as  a  separate  unit,  operating  with  a  slow,  continuous 
rotary  motion.  These  loaders  are  known  as  tlie  Haiss  "Path 
Digging"  wagon  loader.  They  are  operated  by  electric  motor 
and  gasoline  engines.  Some  types  are  built  as  high  as  Ifi 
ft.  under  the  loading  chute  and  with  four  cylinder  .30  H.P. 
engines.  They  are  made  bv  the  George  Haiss  Mfg.  Co.,  New- 
York. 

TWO  WHEEL  TRACTOR  SCRAPER. 

.\  2-\vhcel  tractor  scraper  was  brought  out  early  this  year 
h\  Smith  Ac  Sons  Mfg.  Co..  Kansas  City,  Mo.  This  machine, 
known  as  the  Roytract.  is  built  around  the  Uayol  one  man 
riding  wheel  scraper  of  the  above  mrntioned  company.  Many 
I  rams  of  Pvo  Roytracs  are  operating,  as  well  as  numerous 
trains  of  threes.  The  big  features  of  these  scrapers  are  that 
only  two  men  are  required  to  o|)erHte  a  train  consisting  of 
tractor  and  any  number  of  wheelers  (one  man  on  the  tractor 
and   one  man  on   the  scrapers)   and   the  Increased  production 
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K:iiii«d  by  speedine;  up  wtlli  liHtlor  nmcliiiier>'.  and  the  tratk- 
iiiK  abilities  of  lhf>  scrapers.  This  luttor  Is  u  very  impurtanl 
one  as  many  times  it  is  necessary  for  the  train  to  take  sharp 
curves  or  corr.er>  ;  and  the  scrapers  have  been  so  deslKn.Ml 
I  hut  they  will  track  behind  one  another. 


PLAN  F1LIN'(;  E(iriPMENT 

An  improved  method  of  liliiit;  tniciUKS.  blueprints  and 
Irawliigs  Is  illustrated.  Under  this  system  traclnss.  etc., 
are  placed  In  an  inde.\ed  holder  and  held  perfectly  flat  and 
smooth  in  a  vertical  position  by  sprint;  compression.  Th.' 
method  is  known  as  the  Kcimon\y  I'  Plan  tile.  Some  of  the 
advantages  claimed  for  it  are:  SiivImk  of  33  1/3  per  cent  to 
"•I'  P'^r  cent  Boor  sp»<-.-      Ili'iii-r  clussiticatlon  of  drawiuKs  by 


Sectional  View  of  Planfile:   Principle  of  Compression:  Cross  Section 
of   Ptanflle    Pocket    and    Folders   on    Line    AA. 

use  of  folder:  drawinss  easily  ami  (lulckly  located;  drawings 
kepi  perfectly  hat  and  smooth.  No  jammiiiK  or  crushinK: 
iwentyfour-ineh  space  is  all  that  is  reijuired  to  operate  thi- 
planllle;  index  always  in  siRhl  wlien  Hie  is  beint;  operateil ; 
spring  compression  holds  drawings  vertically  and  prevents 
wear  on  tracings,  as  they  are  handled  in  large  folders  sann 
IS  letters.  Locking  of  one  plandle  protects  from  4.500  to  S.OOi' 
irawings.  The  planhle  is  made  by  the  Kconomy  Drawint; 
i  able  &    Mfg.  Co..  Adrian,   Mich. 

1-WHRKL  IIFAVY  ni'TY.  REVKKSIHI.K  TVl'i: 
TK.Ml.KK 

A  high  speed,  heavy  duty.  r<v«-i  sible  type  trailer  equippiil 
with  a  patent  equalizer  which  prevents  the  wheels  from 
preadlng.  and  also  keeps  them  in  alignment  with  the  tru(  K 
1  hen  the  springs  compress  undiT  heavy  loads,  is  illustrated 
I  his  trailer  is  equipped  with  Continental  axles  and  Timken 
iiearings.     The  springs   an-   m:i(l>-   of  .TJloyed   xtcpl       It    lias   ;i 


Highway  Trailer. 

<lrop  forged  draw  bar  with  spring  cushion;  one  spring  for 
pushing  and  one  for  pulling.  The  springs  are  suspended 
so  as  to  absorb  road  shocks  and  to  insure  freedom  from 
rocking.  The  trailer  is  made  In  four  sizes,  l'.,4  ton,  iV6  ton, 
1  ton  and  tJ  ton.  It  is  manufactured  by  the  Highway  Trailer 
Co.,   Kdgerton,  Wis. 


REAR  DUMP  BODY  FOR  TRAILERS 

Some  new  features  have  bt-en  Incorporatfd  into  the  rear 
dump  body  which  is  now  supplied  as  ordered  on  the  heavy 
duly  4-v.iieel  trailmobiles  by  the  Trailmobile  Co.,  Cincinnati, 
<).  The  tailgate  may  swing  open  either  from  the  top  or  the 
iiottom.  It  cinders,  coal  or  .some  loose  material  is  being 
l-aiiled   it    will  swing  from   the   top  as  a   pivot  opening  at  the 


hot  lorn  and  allowing  the  load  to  fall  in  the  usual  way.  The 
tailgate  may  also  swing  at  the  bodom  as  pivot  and  in  that 
cnsi'  It  will  act  as  an  exteiisjun  to  the  body  floor  so  that  bricks 
and  fragile  materials  which  can  not  be  allowed  (o  fall  will  slide 
out  directly  onto  the  ground— and  there  «ill  be  no  breakage 
Hags  of  cement  can  be  dumped  in  this  way  without  breaking 
the  baga  or  spilling  the  CL-meni  This  irailmoldle  dump  body 
Is  titled  OHIO  a  hiuKed  frame  Kimilar  to  that  used  in  the  trail- 
mobile  lumber  dump  bodies.  This  makes  It  much  easier  to 
dump.  The  overhang  behind  the  point  where  tho  frame 
is  hinged  is  about  one-third  of  ihe  length  of  the  hody  and 
will  carry  about  one-third  of  the  normal  load.  In  diiinping  this 
weii^lil  which  overhangs  assists  the  dumping  movement  by 
ualanclng  another  third  of  the  weight  which  is  forward  of  the 
liing'*  point.  The  result  is  that  In  dumping  with  the  hand 
iraiik  oin'-thlrd  of  the  load  has  to  be  raised.  The  rest  of  the 
weight  is  taken  care  of  auinmallcally.  The  dumping  mechan- 
ism works  at  two  speeds.  The  lowest  spi-ed  can  lii>  usetl  for 
very  heavy  loads  or  for  start ln>:  a  normal  load.  After  it  has 
been  raiseil  a  few  inches  wlih  th<'  slow  speed,  a  dog  on  the 
side  of  Ihe  frame  of  the  dumping  mechanism  can  be  si-t  to 
hold  Ihe  load  while  the  handli-  Is  transferreil  to  the  higher 
g<'ar  shaft.  Then  the  body  can  hi-  quickly  raised  Ihe  'est  of 
ihe  distance.  This  makes  a  body  Ihat  Is  easily  handltHl  by 
one  man  and  can  be  dumped  anywhere  in  two  minutes.  These 
diini|iing  bodies  are  furnished  in  I  yd.,  '^  yd.,  :i  yd.  and  t  yd. 
cnpacllleB. 


.\   (  KKOSOTEI)   \\(K)I)    ll.l  .MK 

V  creosott-il  wood  stave  ilume  of  sciiiiclriiilar  design,  d<' 
signed  for  Irrigation,  mining  and  power  projeds  was  devel 
oped    this   year    by    the    Continental    I'ipt-    .Manufacturing   Co., 


Inst.-illation    of     Continent.-\l    Creo-Wood     Flume. 

.Siallle,  Wash.  This  lliiine.  an  installiition  o(  which  is  shown 
In  the  accoiiipanyliiK  illustralion,  has  no  Joints  and  is  carried 
on  cradles,  which  is  claimed  '..o  positively  avert  deflection, 
s.-mging  or  deformation  of  any  sort.  The  Ilume  is  manufac- 
lii.ed  and  shijiped — in  knocked-down  lorm — to  rail  destination 
.•iiid   installed  in  place. 

A   I.K.HT  WEIGHT  SHARPE.NEK  I  OK  II  AM.MKH 
DRILL  STEEL. 

.\  new  model  of  the  Sullivan  drill  sharpening  machine,  em- 
liiidying  Ihe  same  principles  as  the  older  sharpener,  but  of 
smaller  and  lighter  construction,  has  been  brought  out  by  the 
Sullivan  .Machinery  Co..  Chicago.  This  machine  Is  known  as  the 
Sullivan  Class  ■'B"  Sharpener,  and  Is  designeil  for  handling  solid 
or  hollow  steel  of  any  section  up  to  1  i-i  in.  in  diameter,  and 
to  make  hits  up  to  a  maxinuim  gage  of  'IVx  in.  The  Class 
"n"  Sharpener  weighs  l,."ino  lb.,  as  conii)ared  with  4,000  lb. 
for  the  larger  machine;  occupies  a  floor  area  of  4  by  2'/i  ft., 
and  stands  .S  ft.  high.  The  essential  features  of  the  sharpener 
consist  of  :i  horizontal  hammer  cylinder  and  piston,  operat- 
ing a  dolly  for  upsetting,  and  a  vertical  cylinder  and  piston 
operating  dies  for  swaging  the  drill  bits  or  shanks.  Kor  up- 
setting, the  steel  is  clamped  in  steel  dies  mounted  In  the 
lower,  or  stationary,  and  upper,  or  movable  Jaws  of  a  yoke 
or  vise  operated  by  a  horizontal  air  cylinder  situated  in  the 
base  of  the  machine.  The  vise,  or  clamping  cylinder  and 
piston,  are  of  the  diirerentlal  type,  the  closing  or  clamping 
end   being   lo   in.   in   diameter,  and   the   releasing  end    1    In.   in 
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(iiameter.  The  action  of  the  vise  is  coulrolled  by  a  valve 
placed  In  a  valve  chest  on  the  side  of  the  frame,  and  operated 
by  a  hand  lever  from  the  front  of  the  machine.  A  safety 
stoj'  is  provided,  which  makes  it  impo.'sible  for  the  ui).<eltln? 
hamm-jr  to  start  until  the  steel  is  securely  gripped  by  the 
vi.se.  The  two-hammer  cylinders  are  modified  Sullivan  '•PR-G" 
■Irills,  equipped  with  floating  hammer  pistons,  and  a  valve 
motion  which  imparts  a  blow  of  great  strengtli  and  liveliness 
to  the  dies  and  dollies.  Air  is  admitted  to  the  horizontal 
hammers  by  the  same  valve  mechanism  which  controls  the 
vise.  In  order  to  secure  the  advantages  of  the  floating  ham- 
mer piston  in  the  vertical  member  of  the  shar|iener.  a  novel 
construction  has  been  employed.  When  air  is  admitted  to 
the  vertical  hammer  cylinder,  the  pressure  acts  on  top  of  an 
annular  piston  fitted  in  the  lower  cylinder  head,  which  forces 
the  upper,  vertical  swaging  die  down  against  the  steel  and 
holds  it  In  this  position  in  the  same  manner  as  the  hand 
blacksmith,  or  his  assistant,  holds  the  Halter  or  swage  in 
hand-forging  work.  The  vertical  hammer  then  strikes  against 
the  die.  drawing  out  the  corners  of  the  steel  to  proper  gage 
and  thickness,  with  a  high  decree  of  precision,  and  the  same 
effectiveness  as  is  the  case  with  the  older,  model  "A"  Sharp- 


HIGH    POWERED   TRACTOR    SCARIFIER 

Road  building  in  the  mountain  country,  and  in  the  arid  and 
semi-arid  regions,  where  the  rainfall  is  light,  is  very  diificult 
because  the  soil  is  so  dry  and  compacr  it  is  a  hard  and  slow 
task  to  plow  or  break  it  up.  even  with  the  tractor  grader.  In 
many  sections,  fast  surface  boulders  are  frequently  encoun- 
tered which,  in  addition  to  delaying  the  work,  often  do  serious 
injury  to  both  grader  and  tractor.  To  meet  this  condition 
ii  new  scarifier  has  been  brought  out  by  the  Western 
Wheeled  Scraper  Co..  Aurora,  111.  The  scarifier  block  is  a 
solid  steel  existing  made  in  one  piece,  15  in.  wide,  12  in.  deep, 
and  3  ft.  4  in.  long.  The  block  sets  at  an  angle  of  45  de- 
grees to  line  of  travel.  It  carries  5  teeth  for  ordinary  work, 
and  two  end  teeth  for  bank  work  outside  of  tread  o£  machine. 
The  teeth  for  ordinai-y  work,  occupying  the  angle  stated,  read- 
ily cast  aside  big  chunks  of  earth  and  stone  too  large  to 
pass  between  them.  The  5  teeth  are  each  2  in.  thick,  6  In. 
wide  and  IS  in.  long,  interchangeable  and  easily  and  quickly 
removed.  The  two  end  teeth  are  the  same  si/ze  except  as  to 
length.  The  draft  is  absolutely  direct.  The  tractor  pulling 
directly  from  the  scarifier  draft  bars.  The  machine  weighs 
about  9.000  lb.  and  has  a  wheel  base  of  16  ft. 


HEINE  CROSS  DRL.M   BOILER 

A  cross  drum  boiler  for  land  service  has  been  brought  out 
by  the  Heine  Safely  Boiler  Co.,  St.  Louis.  Mo.  It  consists  of 
two  box  headers  carrying  a  nest  of  inclined  tubes  and  of  a 
drum  place  above  and  across,  slightly  to  the  rear  of  the  front 
or  lower  header.  The  drum  is  connected  to  the  top  of  each 
header  by  a  row  of  tubes— short,  nearly  vertical,  to  the  front 
header— and  long,  nearly  horizontal,  to  the  rear  header.  The 
main  nest  of  tubes,  with  the  headers,  form  a  virtually  closed 


A    ROAD    GRADER    DESIGNED    FOR   OPERATION 
WITH  HKiH   POWER  TRACTORS 

A  road  machine  designed  to  meet  the  requirements  of  high 
power  tractor  operation  was  brought  out  this  year  by  the 
Western  Wheeled  Scraper  Co..  Aurora,  111.  The  grader  weighs 
9.000  lb.  and  has  a  12-ft.  blade.  It  has  an  absolutely  direct 
draft — the  pull  is  independent  of  the  pole,  which  is  only  used 
tor  a  guide,  the  engine  being  hitched  to  the  blade  draft  beams 
direct.     A  one-circle  fifth  wheel  not  only  eliminates  friction. 


Section 


Heine    Cross-Drum     Boiler     With       Chain    Grate    Stoker. 


or  complete  circulation  system  of  remarkably  low  resistence 
owing  to  the  capacious  headers.  The  steam  rises  in  the  rear 
header,  where  Its  primary  separation  from  the  water  is  pro- 
moted by  a  device  at  the  upper  part.  It  then  flows  along  the 
almost  horizontal  tubes,  parting  with  most  of  the  entrained 
water  by  gravity,  to  the  final  separator  in  the  steam  drum, 
where  it  is  dried  by  centrifugal  action  set  up  by  a  deflector. 
The  water  carried  into  the  drum  Is  returned,  together  with 
the  new  feed  water,  to  the  circulation  system,  through  the 
short  tubes  leading  into  the  top  of  the  front  header.  Steam  is 
drawn  from  the  ample  storage  space  through  a  dry  pipe  ex 
tending  nearly  the  whole  length  of  the  drum  and  provided 
with  small  holes  on  the  tipper  side. 


so  that  the  offset  hitch  operates  with  surprising  ease,  but  It 
also  takes  all  twisting  strains  from  the  main  frame  when 
working  in  old  ditches  and  over  e.xceedingly  rough  ground. 
Two  large  compression  sjirings  on  top  of  main  frame  transmit 
automatically,  through  a  bell  crank,  their  entire  lifting  force 
to  the  blade  and  its  supporting  mechanism  so  that  the  blade 
can  bo  lifted  with  ease.  The  rear  axle  is  long  to  afford  tho 
machine  a  broad  bearing  bas>^.  The  rear  wheels  are  pivoted 
to  rear  axle  in  the  same  manner  as  the  front  wheels  on  an 
automobile,  and  they  are  adjusted  in  the  same  way.  This 
form  of  pivot  operates  with  remarkable  ea.se  and  quickness. 
The  blade  supporting  mechanism  and  method  of  reversing  the 
blade  are  unique.     The  lil.iile  supportinc  members  are  simple. 


(46) 


Kiit/iiii  iiinii  (i)id  ('iiiitiuitinti  fur  Dicenilnr   :.'.''.    I.'fui. 


1)69 


fctrcjiig.   and   efficient.     The  leverso   bearings  are  Iriclionless, 
so  that  the  blade  can  be  reversed,  or  Its  ansle  changed  easily 

NEW  lO.MPKESSOK  OUTFIT 

A  compact  portable  compressor  oiiltil  designed  purlieularly 
lo  meet  the  requirements  of  the  Viirioiis  kinds  of  construction 
work  was  added  to  tlie  line  of  poriublc  air  compressors  man- 


li 


1 


/ 


« 


Schramm   No.  4  Compreiaor. 

lUactured  by  Chris  D.  Schramm  *L-  Son.  Inc..  West  Chester.  I'a. 
Phis  new  outfit  embodies  all  the  fealure.t  of  the  smaller  ma- 
chines and  is  built  uIoiik  the  same  general  lines.    A  number 


of  tlu'se  compressors  au  Lciuk  used  tor  such  work  as  rock 
drillInK  in  nuarrles,  on  road  jobs,  iu  ditches  and  sewers,  rlv 
etiiiK  on  all  classes  of  sinictural  iron  and  steel  work,  caulking, 
stump-blasting,  woodboiin^  iind.  in  fact,  on  any  class  of  work 
where  pneumatic  tools  .in-  us.'d.  Uy  extending  the  channels 
and  mounting  a  hoist  on  lh«-  same  frame  as  the  compressor, 
the  outfits  will  handle  the  riveting  and  hoisting  work  on  the 
average   struclurnl   steel  Job. 

DITIHKK   l()l{  (  I.K.WlNi;   L.VTKK  \L  lUKKJ.VnoN 
C'ANAl^S 

.V  ntachine  for  cutting  anil  cb'tming  lateral  irrigation  ditches 
was  placed  on  the  market  by  the  Western  Wheelis]  Scrapei' 
Co  .  Aurora.  111.  This  new  tool  Is  called  the  Western  ditcher. 
Its  blade  has  the  correct  curvature  for  cutting  and  both  edge^ 
are  llttod  with  detacliabh-  shari's.  i-aslly  removed  for  sharpen- 
ing. Tlio  top  of  the  bladi'  can  be  tipped  easily  to  conform  to 
Ihf  wear  on  the  shoes  and  lo  tin-  Increasing  depth  of  the  ditch, 
thus  maintaining  a  iiiaxlmnin  elllclciicy  as  the  work  pro 
gn-sscs.  The  landslide  Is  lilted  with  steel  fins,  at  both  front 
.iiid  rear  entls.  and  all  sidediafi  is  carried  by  them.  They  are 
•iiade  of  jilow-steel  and  iiulckly  polish  and  scour.  The  ditcher 
IS  reversed  simply  by  turning  It  over.  The  machine  will  ex- 
cavate or  clean  out  a  ditch  -'._.  fi  deep  and  .'i  ft.  wide  at  ihi- 
top. 


Some  1920  Books  for  Engineers  and  Ct)ntractors 


Bridges  and  Buildings: 

Design  of  Highway  Bridges  of  Steel.  Timber  and  Concrete. 
Ily  Mile  S.  Ketchum.  Professor-in-Charge  of  Civil  Engineer- 
ing. University  of  Pennsylvania.  Second  edition,  entirely 
■.^written.  McGraw-Hill  Book  Co..  Inc..  New  York.  556  pages. 
I.X9,  flexible.     $6. 

In  this  new,  completely  revised  edition,  the  scope  of  the 
work  has  been  extended  so  that  the  book  now  covers  the 
^n  of  concrete  and  timber  highway  bridges  as  well  as 
:  highway  bridges.  The  design  of  both  the  superstruc- 
ture and  the  substructure  of  highway  bridges  is  discussed 
in  detail.  The  treatment  covers  all  the  details  of  constructing 
tilghway  bridges.  Including  the  calculation  of  the  stresses,  the 
ilesign,  the  estimate,  the  contract  and  the  erection  and  con- 
struction. 

Retaining  Walls.  Their  Design  and  Construction.  By 
lieorge  Paaswell.  McGraw-Hill  Book  Co..  Inc.,  New  York.  275 
PA>:es.  6x9.     $-1. 

An  exposition  of  retaining  wall  theory.  Modern  types  of 
walls  are  analyzed,  and  the  practical  construction  problems 
that  confront  the  engineer  are  thoroughly  discussed.  Work- 
able formulas  and  tables  are  presented,  and  a  brief  but  com- 
prehensive treatment  of  earth  pressures  and  surcharges  is  in- 
cluded. The  wall  is  discussed  in  its  entirety  from  the  prep- 
aration of  the  foundation  to  ilie  ornamental  details  of  the 
face  and  coping. 

Engineering  and  Building  Foundations.  By  Charles  Evan 
Fowler.  John  Wiley  &  Sons..  Inc.,  New  York.  Cx9  in..  531 
pages.     J5. 

A  revision  and  amplification  of  earlier  books  by  the  author, 
presented  as  the  first  of  three  volumes  that  are  lo  deal  with 
the  subject  of  foundations. 

Reinforced  Concrete  Buildings.  Useful  Data.  By  Engineer- 
ing SUff,  Corrugated  Bar  Co.,  Inc.,  Buffalo,  N.  Y.  Leather, 
5x8  in.     216  pages.    Published  by  Corrugated  Bar  Co. 

Principles  of  Reinforced  Concrete  Construction.  By  F.  E. 
Turneaure  and  E.  R.  Maurer.  John  Wiley  .t  Sons.  Inc..  New- 
York.    6x9  in.,  485  pages. 

This  is  the  third  edition.  The  book  has  been  revised  and 
contains  additional  matter. 


Estimating  Concrete  Buildings.  Ily  Clayton  W.  .Mayers 
Aberthaw  Construction  Co.,  Boston,  Mass.  0x9  in..  51 
pages.      tl. 

Exposition  of  method  of  estimating  the  quantities  In  a  re 
inforced  concrete  building. 

Structural  Drafting  and  the  Design  of  Details.  By  Carlton 
Thomas  Bishop.  John  Wiley  &  Sons,  Inc.,  New  York,  loxs 
In..  352  pages.     $5. 

Written  for  the  special  needs  of  the  structural  draftsman. 

Handbook  of  Building  Construction.  EdItors-in-Chlef 
Cleorgc  A.  Hool,  Nathan  C.  Johnson.  McGraw-Hill  Book  Co.. 
New  York.  Two  volumes  (not  sold  separately).  1.47-1  pages. 
«x9  in.,  flexible.    Per  set,  $10. 

Modern  reference  data  for  architects,  designing  and  con- 
structing engineers  and  contractors.  The  book  covers  the 
design  and  construction  of  the  principal  kinds  and  types  of 
buildings  with  their  mechanical  and  electrical  equipment. 
Every  detail  of  practical  construction  is  considered. 

Practical  Design  of  Plate  Girder  Bridges.  By  H.  H.  Bird. 
J.  B.  Uppincott  Co.,  Philadelphia.     $4. 

Business: 

The  Business  Man  and  His  Bank.  Uy  William  H.  KnifUn. 
McGraw-Hill  Book  Co.,  Inc.,  New  York.  280  pages,  5V4x8  In.  %?,. 

A  discussion  of  banking  from  the  business  man's  view- 
point, showing  him  how  the  bank  touches  his  Interests  and 
how  be  can  make  full  use  of  the  bank's  functions.  It  is  based 
upon  the  author's  many  years  of  experience  in  mutual  sav- 
ings banks,  national  and  state  banks. 

Statistics  In  Business — Their  Analysis,  Charting  and  Use. 
By  Horace  Secrlst.  McGraw-Hill  Book  Co.,  Inc.,  New  York. 
130  pages,  5>/6x8  in.    $1.75. 

The  use  of  statistics  in  business  analysis,  showing  bow  and 
with  what  effect  statistics  may  be  applied  In  the  .solution  of 
business  problems.  The  book  shows  how  to  gather  business 
facts,  how  to  analyze  them,  how  to  classify  and  tabulate  them, 
how  to  chart  them,  how  to  use  percentages,  and  how  to  base 
business  policies  squarely  on  business  statistics. 

Advertising  the  Technical  Product.  By  Clifford  A.  Sloan 
and  James  D.  Mooney.  McGraw-Hill  Book  Co..  Inc.,  New 
York.     3f.5  pages.  Cx9  in.     $5. 
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A  coininou-sense,  practical  discusrsion  of  the  iniponunt  fac- 
tors of  the  advertising  problem  that  are  peculiar  to  the  ad- 
vertising of  the  technical  product. 

Contracts  in  Engineering.  By  James  I.  Tucker.  McGraw- 
Hill  Book  Co..  Inc.,  New  York.  Second  edition,  revised  and 
enlarged.     o31  pages,  6x9  in.     $4. 

This  book  is  a  primer  on  the  principles  of  law.  It  dis- 
lusses  elementary  ideas  common  to  all  bnuicbes  of  legal  pro- 
o^dure  and  harmonizes  them  to  bring  out  those  fundamentals 
which  are  most  important  in  engineering  and  £:eneral  busi- 
ness affairs.  The  new  edition  crystallizes  that  which  has 
ibeen  found  cood  in  current  practice  in  the  writing  o(  engi- 
neering contracts.  It  covers  the  rapid  development  in  this 
field  in  the  past  few  years. 

City   Manager:    City   Planning: 

New  Ideals  in  ih>'  Planning  of  Cities.  Towns  and  Villages. 
Hy  .John  Nolen.  .\merican  City  Bureau,  New  York.  .".xS  in. 
13S  pages. 

A  brief  outline  of  city  planning. 

City  .Manager  in  Dayton.  By  Chester  E.  Righton.  The 
-Macniillan  Co.,  New  York.    5x8  in.,  271  pagps.     $2.50. 

Intensive  study  of  the  commission  manager  plan. 

Engineering   Materials: 

I.«>boratory  Manual  of  Testing  .Materials.  By  Wm.  K.  Hatt. 
Ph.n.,  and  H.  H.  Scofield.  McGraw-Hill  Book  Co..  Inc.  New 
York.    Second  edition.    17G  pages,  axT'-i  in.     $2. 

.V  thorough  revision  of  this  widely-used  manual.  The 
methods  of  tests,  specifications  and  related  data  have  been 
brought  strictly  up  to  date.  This  hns  been  especially  neces- 
sary in  the  field  of  concrete  where  developments  in  recent 
yearri  have  been  so  rapid. 

Textbook  of  the  Materials  of  Ensineenng.  New  Second 
Edition.  By  Herbert  F.  Moore;  with  a  chapter  on  concrete 
ly  Harri.soii  F.  Gonnorman  McGraw-Hill  Book  Co.,  Inc.,  New 
York.     Seci.nd  edition.     325  pages.  Ox!'  in.     |3. 

A  concis*'.  elementary  presentation  of  the  physical  proper- 
lies  of  'he  common  materials  used  in  structures  and  ma- 
chines. It  presents  also  brief  descriptions  of  their  manufac- 
ture and  fabiication.  Though  primarily  a  textbook  for  a 
iuiidaniental  college  course,  it  should  prove  of  value  also 
to  draftsmen,  inspectors,  m.ichlnists,  and  others  who  deal 
with  the  materials  of  engineering. 

Hydraulics: 

Drainage  Engineering.  By  Daniel  Wm.  Murphy.  McGraw- 
Hill  Book  Co.,  Inc.,  New  Y'ork.     178  pages,  Gx9  in.     $2.50. 

.\  general  treatise  on  the  drainage  of  agricultural  lands. 
The  book  puts  into  brief  but  comprehensive  form  the  prin- 
ciples Involved  in  the  design  and  construction  of  drainage 
works,  and  outlines  the  various  questions  that  affect  a  drain- 
age problem. 

Hydraulic  Turbines.  By  R.  I.,.  Daugherty.  McGraw-Hill 
.Mook  Co.,  Inc..  New  Y'ork.     Third  edition.    285  pages,  Gx9.    $?,. 

A  general  discussion  of  waterpower  development  and  con- 
(iitions  aflectin^'  turbine  operation,  the  principal  features 
of  the  instruction  of  mod"rn  turbines,  the  theory  and  the 
characteristics  of  the  principal  types,  commercial  constants, 
means  of  selection  of  type  and  size  of  turbine,  cost  of  tur- 
bines and  water  power,  and  comparison  with  cost  of  steam 
power.    A  chapter  on  centrifugal  pumps  is  also  included. 

Dredging  Engineering.  By  F.  Lester  Simon.  McGraw-Hill 
Book  Co.  Inc.,  New  York.     182  pages,  6x9  in.     $2.50. 

A  comprehensive  treatise  covering  every  phase  of  the  sub- 
ject. The  construction  and  operation  of  the  principal  types 
of  dredges  ar"  described  in  detail.  The  second  half  of  the 
book  deals  with  the  actual  planning  and  working  out  of  dredg- 
ing problems. 

Practical  River  and  Canal  Engineering.  By  .1.  R.  Battle. 
.1.   B.  Lippincott  Co.,  Philadelphia.     $3.75. 

Roads  and   Streets: 

Highway  Inspectors'  il:indt<ook.  By  PrevoBt  Hubbard.  .lohn 
Wiley  &  Sons,  Inc.,  New  York.     4x7  in.,  ."^72  pages. 


A\  lit  ten   for  inspectors,  engineers  and  contractors. 

Construction  of  Roads  and  Pavements.  By  T.  R.  Agg.  .\Ic- 
Craw  Hill  Book  Co..  Inc.,  New  York.  Second  Edition.  4i;.l 
ppses,  i)X9.     $4. 

.\  concise  presentation  of  approv.Hl  practice  in  the  construc- 
tion of  roads  and  pavements  and  of  the  principles  involved. 
It  covers  selecting,  testing  and  assembling  materials,  and 
incorporating  them  in  the  roadwny  surface.  The  more  im- 
poriant  new  material  in  the  second  edition  is  that  on  as- 
sessments for  pavements:  the  chapter  on  Drainage  and  tlio 
control  of  I'^rosiou;  the  chapter  on  Maintenance;  the  section 
on  proportioning  aggregates  for  concrete  roads;  and  the  com- 
pletely renritlen  chapter  on  Testing  Highway  Materials. 

American  Rural  Highways.  By  T.  }{.  Agg.  McGraw-Hill 
Book  Co..  Inc.,  New  York.     138  pages,  5%x8%  in.     $2. 

A  textbook  for  agricultural  engineers,  students  in  agricul- 
ture, and  students  in  extension  courses,  it  points  out  the 
relation  of  highuay  improvement  to  national  progress  and 
indicates  the  various  problems  of  highway  administration. 
It  describes  the  usual  methods  of  highway  design  and  con- 
struction in  sufficient  detail  to  enable  the  reader  to  appre- 
ciate the  distinguishing  characteristics  and  the  relative 
serviceability  of  each  of  the  common  types  of  roadway  sur- 
face. 

Miscellaneous: 

American  Civil  Engineers'  Handbook.  JIansfield  Merriman. 
c-diloi-in-chief  John  Wiley  &  Sons,  Inc.,  New  Y'ork  City.  IxT 
in.     1.055  pages.     $G. 

Revised  edition  containing  ;)75  additional  pages. 

Earthwork  and  Its  Cost.  By  Halberl  P.  Gillette.  McGraw- 
Hill  Book  Co.,  Inc..  New  York.  Third  edition,  1,34G  pages, 
pocket  size,  flexible.     $G. 

This  is.  in  fact,  a  new  handbook  of  earth  excavation.  Every 
phase  of  such  work  is  carefully  analyzed  in  this  book  and 
detaileil  cost  data  on  every  operation  are  presented.  These 
cost  data'  are  so  itemized  thai  by  proper  rate  substitutions 
they  may  be  used  by  engineers  and  contractors  as  cost 
formulae  under  all  conditions. 

Mathematics  for  Engineers,  Part  II.  By  W.  N.  Rose.  E. 
P.  Button  &  Co.,  New  Y'ork.     Gxi)  in.    419  pages.    $7. 

Intended  to  occupy  a  position  midway  betw-een  a  theoretical 
treatise  and  a  practical  exposition  of  the  uses  of  some  of 
the  higher  mathematics  for  the  every-day  problems  of  en- 
gineering work.  ^ 

Technical  Writing.  By  T.  A.  Rickard.  John  Wiley  &  Sons, 
New  York.     5x8  in.     178  pages.    $1.50. 

A  book  designed  to  be  of  use  to  the  engineer  and  the  ad- 
vanced  college   student. 

Topographic  Maps  and  Sketch  Mapping.  By  J.  K.  Finch. 
John  Wiley  &  Sons.,  Inc..  New  York.    0x0  in.    175  pages.  $2.50. 

A  simple,  straightforward  treatment  of  the  subject  of  map 
reading  and  the  making  of  simple  maps. 

Fuel  Production  and  Utilization.  By  Hugh  S.  Taylor,  i). 
Van   Nostrand   Co.,  New   York.     290  pages.     5%x8'^   in.     $4. 

A  new  treatise  on  the  best  approved  methods,  both  English 
and  American,  of  modern  fuel  practice,  especially  written 
for  the  man  who  desires  a  general  survey  of  the  best  meth- 
ods for  the  most  effective  and  ifonomical  utilization  of  our 
luel   resources. 

Powdered  Coal  as  a  Fuel.  By  C.  F.  Herington.  D.  Van  Nos- 
trand Co.,  New  York.  Second  edition  revised  and  enlarged. 
:;:!8  pagef.   6x9  in.     $4.50. 

The  only  book  published  on  the  subject  of  powdered  coal. 
U  describes  the  machinery,  methods  and  results  of  users  with 
figures  showing  the  saving  effected  by  the  use  of  powdered 
coal  as  compared  with  anthracite  and   bituminous. 

Low  Grade  and  Waste  Fuels  for  Power  Generation.  By 
John  B.  f:.  Kershaw.  D.  Van  Nostrand  Co.,  New  York.  202 
pages.     5t4x.S%   in.      .M 

The  object  of  this  book  is  to  demonstrate  how  "fuel  econ- 
omy" may  be  achieved  by  the  use  of  material  now  wasted  in 
most  plants.  It  is  a  discussion  of  methods  proved  success- 
ful  rather   than  of   probabilitie'<. 
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Weekly  News  Section 

HALBERT  P.  CII.I.ETTE,  Chief  Editor  of  Engineering  ami  Contracting 

(Auchur  uf  the  llundbook  u(  CIomC  L>u(u  for  CuntracCortt  uiid  i.iiginrcrttj 

For  fourteen  jears  this  section  u  liugineeriiig  and  Contracting  has  been  noted  for  tlie  reliability, 
fre>hness  and  usefulness  of  its  coiisti  uclion  ami  iotur;ut  news. 

engineering  and  contracting 

is  the  onlv  national  weekly  perio<lical  p  dilished  we>t  i.if  New  York  City   tliat  completely  covers  tlic 
held  of  civil  engineering  and  its  allied  contracting. 

Its  subscription  price  as  a  weekly  is  $4.00  a  year — or  less  than  8  cents  a  week.  Although  its 
ci.utract  news  completely  covers  the  whole  civil  enjjinccring  field  every  week,  its  articles  are  -o 
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follon-9;  .    Corl«-y.    ■ 

to   M.\rk.-i     ■>    •■:iiii;     and      \\  I'loi 

*'a»'   Av.nuf    to  .-nd   of   .sir.  •  .ind 

»alk.«;    N"i.!o-l   .ind    Oold    .«tr.  to 

Silver.    r.t\inir    nnd    walki*;    :- 
Kxch.iniro  t..  .T.ff.  rson   .Vven 
walks:    ami     Thayer      St.. 
Ilillier.     in^dine      and      walk**        r,?*iimiit*'.i 
.ost   nf  work.   Jinfl.OOO.      K.    .\     Z<.i<<lnfl.    ni- 
r.'otnr  of  Puhlir  Fer\'lce, 


'  •'      n..     ELmpor 

(t.r    y»-w 
.    svsteni    . 
.'..     .tf  •  town.        l-.;.t  .1 

'  "f      iiiinl.  JCiii, 0(111, 
^       ^       .    ''"'  Mich.,    Detroit      I'lilil    II 

N.    J.,    Trenton— I'lilil    C:3ii    p.     m..    Jan. 

ih     l.>     il,.     l:,,:.r.i    ..I     Ki.  .  Ii..l.1.i.~    ..i"    M.i 

-..\    .Mil.     I. ....I    :  .  ;\.  1 

Mich..    Detroit  -I  < 
..;     <*i,iiiinbs|..i'.  .- 
l:.iiit.iii    1  .iii.ii.      l..-ti-     ,  i.nfitiiotloii  .,1 
Harry       K.       Harris.         „,„„      p^,^,,. 


I    I  •  .-I     "1     iml'r"\  I   . 

1,.   'ill.    I,  l.\ 


Drainage  -  Irrigation 


..t 


CT'f  ,      Ori-ll..y       I-. 


C.    Clcvcl.ind      I  iiill    noon.    Jan.    fith.    :it 

■!  1 -i"n    of    Illi-    diviialon    of 

•n    -JIS.    CItv 

.Srovlll  Avi  ■ 

■Il     Street     to 

i;.ik!    .'I'.!]!    .s-tr.  .  1 

Ohio,    Hamilton — I'mil    noon.  Jan.    E.    by 

.Vtr.   V.  J     <     SI.   .1     I ,..,  ,.f  i..,i.i.,.   ^,.r. 

slri\    for  id 

Tev..    Houston — I'ntil    10    a.    m..    .fan.    ^.      mrterlnl    -  ,|- 

!••.     i'ryt.Tnta    aveiuj*-. 
■  n    avenue,    Cleveland 

.■•■•. 'I'M    ».ii'i^  "I   .  ».  ....iii'ii    ...    li..,..-      ....I  I...      I.    -.,..,,    i'   Btroet.    ProKrojiH   avo- 

•  'oiiilty     Dralnnire     limtrin     .\o.     i.     .1.     .\l       niie.     Shertnan     avenue.     Summer    avenue. 
Howe.  •  nirlneer.  \Veb>i|er    avenue.    Warwick    avenue.    Hieh- 


.ir.i  innu'. 


-.1.  TO     -.1     II 


■  i.l  S<. 
ditrhex 
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I:tn(J  phice.  Hunter  av/nuc.  Uy  vuwturuvlitxs 
siuiltar.v  rewf-s  ntui  hi>us>-  oniiu'ctiiins 
will-  vitrilieU  .•i<-weT  |>ii«-  lii;:ctlii'i  wllli 
ilrain  pipo.  m:mholt>-  :iiul  Hush  tanks. 


Buildings 


Ariz.,  Phoentx — I'lttil  11  a.  in..  Jan.  ->. 
hi  ih,-  Itoaril  ■■f  Tru.il.'is.  ><<H>.Hcvt'll  Si-liool 
J  Mstrii't  No.  »>i.  Marit'*»i«a  <'iiuni>.  al  ulli*.' 
"f  Ihi-  lx'soh«  r  unci  Kll>l>«>.  lor  thi-  oin- 
^tru^tion  oi  <t  tulU-i  ImlMiiiK  and  a  twi*- 
n^tin  utldillun  to  thi  main  M'hmit  InilhlinL; 
in  Uu-  atiove  niinicU  st-lunil  fllstrit-t.  J.  J 
Could.  Clerk. 

Ariz.,  Phoenix— I'ntil  r.  \<  m..  Jan.  '. 
'■.•:i.  I'V  Mr.  W.  T.  ri.  rr.  .  I'ivil  KiiKin.-.i . 
'.'Ill  .Mi>iillii>n  I'.ulldinK.  f"i'  lurnlshinK  laUir 
.mil  •luiierluls  for  erertinn  an  alxiltoir  fnr- 
Mr    W     U.   White,   near    I'hoenlx.   Arlx. 

FU..  Pensacola — I'ntll  II  a.  ni..  Jan.  2:;. 
I-;,  A.  S.  Kdwurds.  Supl.  ii(  I'ulilli'  Instnn - 
Hon  t'lr  K.-ramhln  Ciainlv,  for  the  irei- 
ilitn  of  :i  thre*--.-'tor\  IiikIi  .^eliool  hulldliiK 
al  ••••ns.icnln.  Fin.  Walker  I>.  Will:.-;. 
\rehltect.  617  Blount  Huddlnc  I'ensjKoIa. 
|-Ia 

Mass.,  Newton— fntil  l'::i"  p.  ni..  Jan.. 
II.  b.v  I'omniis' ioner  of  I'uhlie  HuilillnKs. 
I'lty  Hall,  for  furnlsliInK  labor  and  ma- 
terial for  inslalilnR  ht-allnK  in  new  lire 
Hiatlon  to  l>e  erected  in  .Auburn  and  Wood- 
!>in>'    S:re<f.    .\uburndale. 

Mass..  Newton — I'ntil  '.'::ii>  p.  in..  Jan. 
1  lib.  I'v  I'ubiic  KuildinKs  rommi.M.Kloner. 
Wall.r  R.  Korbusli.  at  City  Hull,  for  fur- 
ni^lu^l.^  labor  anil  material  for  invtallin^ 
:'l'!Tvt.ini:  In  the  new  Fire  Station  to  be 
!  at  corner  of  Auburn  and  Woodbine 
-.   Auburndali-. 

•■■  ^'i..  West  Newton— I'ntil  2:30  p.  ni., 
.i.m.  M.  by  the  Publie  lIuildinKS  Commis- 
sioner, al  City  Hall.  West  .Newton,  for  fur- 
nlMiinc  material  .Tnd  labor,  except  heat- 
ing anil  plumbing,  to  erect  a  new  Kire  Sta- 
tion at  the  corner  of  Auburn  and  Wood- 
bine Strei  ta.  .Vuburndale.  James  H. 
Uitchle,    13   Ashburton   pi..    Hoston.    Mass. 

Miss.,  Rosedale — t'ntU  2  p.  m.,  J:in.  Isi. 
bv  the  Trustee  of  the  Hosedale  Cnnsoli- 
■  lal.d  .School  for  the  erection  of  a  school 
buildinK  to  l>o  located  in  the  town  of  Rose- 
dale.  Alson  nnd  Callana.  Architect:  Slei; 
.ind  Mandevllle.  A.«soclates,  7fi4  Riindolph 
l:ldp..    Memphis.    Tenn. 

Ind.,  Crown  Point — I'ntil  2  p.  Ti..  Jan.  15. 
li\-  Trustees  of  the  TIarkely  Twp..  Jasper 
I'fMiity.  at  the  HIaekford  school  house. 
IMstriet  No.  fi.  in  sjiid  township,  for  the 
'•reclion  and  completion  of  two  4-room 
-•chcoi  buildincs:  estimated  (■o.<t  jsn.onn 
•■ach;  one  to  l>c  erected  at  Newland  and 
the  other  about  two  miles  west  r^f  Moody. 
.Vat  Iv.  Smith.  .Architect.  Crown  I'oint.  Ind. 

Kan.,  Emporia — Until  Jan.  14  by  Ctiunty 
.\udlior  for  con.structloii  of  a  new  county 
hospital.  Approximate  cost  of  buildings, 
J250.nft0. 

Mich.,  Detroit— Bids  will  be  readvertlsed 
Jan.  7  by  the  Kr»ard  of  Education  for  fur- 
nishing labor  and  material  for  the  erection 
•  i  the  C.iss  Technical  HiKh  S.hool  build- 
ir.tz  to  ))e  located  on  the  northwi-st  <-orner 
of  .Second  avenue  and  Mich  .vlicel.  Am- 
inerinnn  ic  McColl.  Kngimers.  231S  IVnnb- 
"i-ot  bldi;. 

N.    Y.,    New   York    City— Until    11    a.    m. 

1 '• .       "    t.v  Henry  H.  Curran,  Pre.sldent  of 

'i   of  Manhattan,   at  Hoom   20S1. 

idir..    for    fiirnishint:    labor   and 

rtif .  r  i  I  M.ii^      in, I     r'ltnirs    In    il)<. 


public   l.uildinus   located   :it    12S   West    ITth 
sireei,    l^orou.tih   of   Manhattan. 

N.  v..  New  York  City— I'ntil  11  a.  m., 
l>i-«-.  30.  by  i'resident  of  the  Horough  of 
■lanhaltaii,'  Km.  2uai  Municip:il  Building, 
:.r  liiri.ishin^  labor  and  material  for  alter- 
.ii(in-i   and    repairs    to    the   public   building, 

■,;il..!    at    12S    West    17th    JStreel.    Borough 

;  Manbatt.an. 
C.  Cleveland— Cntil  noon.  Dec.  30.  at 
ol'ice  of  the  commissioner  of  purcha-ses 
and  supplies,  Hoom  21!i.  Cil\  Ibill.  for  con- 
siiiKtinc  the  IJncoIn  Bark  Uilh  house  at 
ihe    corner    of    .starkweather    and    W.    Hth 

.S|. 

Pa..  Oxford — Cnlil  Jan.  3.  by  VXilson  and 
sianlon.  Architeels.  ol  rhiladelphia.  for 
tonstructing  memorial  gateway  at  Ox- 
lord.    I'a..   lor   the    Lincoln    I'niversity. 

Pa.,  Plttsburflh— I'ntil  Jan.  :!.  by  Archi- 
leil.  John  T.  \Vindrim  of  I'hlladelphia. 
;..r  cimslriictlng  otHce  building  at  Pitts- 
burgh.   I'a.,    for    Ihe   Bell    Telephone   Co. 

Tenn.,  Knoxville — I'ntil  I!  p.  m..  Jun.  H 
li.\  J:is.  A.  Wi'tmore.  Acting  Supervising 
Ai'chitect.  Treasury  Heparlnienl.  Washing- 
Ion,  for  new  lookout  g:Uler\ .  t  tc,  in  the 
liiil..!   .Slates  I'o.vl   Dllice. 

f 


Rivers  -  Harbors 


Ark.,  Texarkana — L'ntil  2  p.  m.,  Jan.  S, 
by  tile  Board  ol  Directors  ol  Miller  Levee 
district  No.  2,  lor  the  following  work: 
.Section  1.  I^ew  Ijcvee.  liil.uoO  cu.  yds. 
ditch  9.500  cubic  yards.  Section  2,  Levee 
Enlargement.  37.">.noo  cubic  yards.  C.  S. 
Christian.   Chief  Engineer. 

Ind.,  Fort  Wayne — Bids  will  be  readver- 
iised  until  7::)0  p.  m..  Jan.  13.  1!<21.  by  the 
Board  of  I'ublic  Works,  for  the  construc- 
tion of  a  (concrete  wall  and  concrete  slabs 
;n  ,and  along  west  side  of  Mechanic  Street 
and  the  east  bank  of  the  .St.  Mary's  River 
extending  nortii  and  south  from  the  foot 
bridtre  crossing  St.  M.ary's  Uiver  at  Elm 
Street.     F.   U.   Wyenken,  Clerk.  , 

N.  Y.,  New  York  City — Until  noon.  Dec. 
.':L  by  Coinmissioners  of  I>ofks.  Pier  A. 
foot  of  B.attery  place.  North  River,  for  fur- 
nishing labor  and  material  for  dredging  in 
the  Boroughs  of  Manhattan  and  Brooklyn. 

Ohio,  Cincinnati — Until  10  a.  m..  Jan.  20. 
)!>21.  at  U.  S.  Engineer  OfTice.  2nd  District, 
t'lncinnati.  Ohio,  for  constructing  or  fab- 
ricating ;-eady  for  constructing,  steel  hull, 
for  snag  boat  "Kentucky.  '  W.  P.  Stokey, 
Lt.  Col.,  Engrs.  (.Advertisement  in  this 
issue.) 

Va.,  Wheeling— I'ntil  11  a.  m..  Jan.  22. 
by  I'nited  States  Engineer,  at  Wheeling. 
W.  Va.,  for  furnishing  and  delivering 
lorged  steel  and  cast  iron  whei  Is  for  gates 
and  structural  steel,  for  gate  tracks,  for 
Dam   No.    11,  Ohio  River. 

W.  Va.,  Wheeling— Until  11  n.  m..  Jan. 
22.  by  tr.  S.  Engim-er  Office.  Wheeling.  W. 
Va..  for  furnishing  and  delivering  forged 
steel  and  east  iron  wheels  for  gates  and 
structural  steel  for  gate  track;-,  for  Dam 
No.  II.  Ohio  River.  (Advertisement  in  this 
issue.) 


for  the  construction  of  75  foot  iron  flag- 
staff, at  Seven  Pines  National  Cometerv, 
Richmond.    Va. 

N.  Y.,  New  York  City— Until  11  a  m.. 
Dec.  31.  by  Commissioners  of  WaterSuppIy. 
Gas  and  Electricity.  Room  2351  Municipal 
Building.  Manhattan,  for  furnishing  and 
maintaining  electric  lighting  units  for 
lighting  public  stieets,  parks  and  places, 
for  furnishing  electric  current  for  light  and 
power  in  certain  buildings  :ind  lor  furnish- 
ing and  maintaining  certain  eiiuipmenl 
from  Jan.  I.  i;i2l.  to  Dec  21.  1021;  for  per- 
forming sundry  repair  and  other  works  to 
lighting  equipment  furni.slied  bv  the  citv 
during  s.aid    jierioil. 

_  N.  Y.,  New  York  City— Until  noon,  Jan. 
o.  by  Supt.  of  School  Building,  the  Board 
oi  Education  of  tlie  School  District.  Citv 
of  Nev  York.  Room  2X00,  Municipal 
Building.  Manhatlan.  for  installing  Elec- 
tric Equipment  in  new  public  schools.  38. 
<m  .St.  Ann's  .Avenue.  Rae  St..  Carr  St. 
and  Hagney  Place.   Borough  of  the  Bronx. 

N.  Y.,  New  York  City— TTnlil  11  a.  m.. 
Dec.  31,  b.v  Commissioner  of  Water  Sup- 
plies. Gas  and  Electricity.  Room  2351.  Mu- 
nicipal Building.  Manhattan.  Boroughs  of 
Manhattan,  the  Bronx,  Queens  and  Rich- 
mond, for  furnishing  and  maintaining  elec- 
tric lighting  units  for  lighting  public 
streets,  parks  and  places,  Boroughs  of 
Manhattan,  the  Bronx.  Queens,  and  Rich- 
mond, for  supplying  gas  to  public  build- 
ings, offices,  structures,  Borough  of  Man- 
hattan for  reseri'ing  and  furnishing  elec- 
tric generating  capacity,  current  and  equip- 
ment for  u.se  of  the  high  pressure  fire  ser- 
vice inimping  stations  for  the  year  1921. 
For  furnishing  electric  current  for  light 
and  power,  to  the  Board  of  Inebrietv 
building.  Inebriates  Farm.  Warwick.  New 
York,  and  such  other  buildings  in  Orange 
Ccuntv  as  a  commissioner  may  direct,  from 
.Tan.  1.  1921.  to  Dec.  31.  1921.  for  furnish- 
ing electric  current  for  light  and  power 
to  the  buildings  on  the  grounds  and  other 
tuberculosis  sanitririums  of  the  depart- 
ment of  Health  at  Otisville.  Town  of 
Mount    Hope.   Orange   County. 

O.,  Columbus— U'ntil  noon,  Jan,  12th,  bv 
Board  of  Purchase,  for  one  Dual  drive  ex- 
citer set. 


Miscellaneous 


D.  C,  Washington— I'ntil  11  a.  m..  Jan. 
7lh.  al  oflice  of  the  Depot  Quartermaster 
!7lh   :ind   F  Sts.,    N     W,    Washington,  D    C 


N.  J.,  Elizabeth — Until  noon,  Jan.  3.  at 
oflice  of  the  Union  County  Mosquito  Ex- 
termination Commi.ssion.  25  Railway  Ave- 
nue, for  furnishing  one  Ford  one-ton 
chassi.s. 

N.  Y.,  New  York  City— Until  10:30  a,  in,. 
Dec.  30.  by  Uoai-d  of  Purchase,  at  Room 
52«.  Municipal  Hldg.,  Manhattan,  for  fur- 
nishing ,and  delivering  gasoline  motor  driv- 
en aerial  hook  .and  ladder  trucks  to  the 
tire  tlepartment. 

O..  Columbus — Until  noon.  Jan.  5th.  bv 
W,  H,  Duffy,  President  of  the  Board  of 
Purchase  of  ('ity  Hall,  for  furnishing  and 
delivering  .nne  live-passenger  sedan  auto- 
mobile for  the  division  of  water,  f.  o.  b. 
Columbus.    Ohio. 

Wash.,  Seattle— Until  9  a.  m..  Dec.  30, 
by  K.  W.  Jones,  secretary  of  Seattle  Dis- 
Iriet  No.  1.  for  fui-nishing  and  installing 
elevators  in  district  warehouse  and  shops. 

Wis.,  West  AMIS- Until  Jan.  3  by  the 
Fire  and  Police  Commission  for  tire  engine 
service  and  ladder  truck  for  the  lire  depart- 
ment. 


Prospective  Work 


Railways 


■  I-  '-•[  U."    .\ii/.ttn:i  iioulh- 
fiolnt   near  Red   Hock. 


rn.  Tit  .ir.d  aildilions.  and  betterments  which 

v.ill    involve  .1   total   cost  of   $56,625,000. 

D.  C,  Washington— The  Central  of  Geor- 

i:i   K.iilw.iy  Company  plans  to  build  a  coal 

Mill    t.  ,s    mile.^   long   In   Jefferson    Countv, 

.Mairi'iia,  to  the  lower  Cahaba  coal  fields," 

°-  ■9,.'  Washington— The  Chicago  &  East- 
'rn  Illinois  It.  R.  Co.  applied  to  the  In- 
.•tstate  (omtnerce  Commission  for  au- 
thority to  take  over  the  Chicago  ..Si  East- 
•  Tn  Illinois  Railroad  Co..  reorganize  it 
and  Issue  bonds  to  the  amount  of  ap- 
iuoximalely  jr.O.OOO.OOO.  It  is  planned  to 
purchase  new  equipment,  m.tke  additions 
and  hetlerments  to  said  road. 


III.,  Chicago  The  Wisconsin  *,-  Micb- 
Igan  Railroad  Co..  with  headquarters  in 
C'hicago.  has  been  .authorized  by  the  In- 
terstate Commerce  Commission  to  build 
and  operate  7.17  miles  of  railroad  be- 
tween the  Faithorn  Junction  .and  the  Ara- 
gon  Junction,  Mich.  John  March,  Presi- 
dent of  the  company. 

Ind.,  Fort  Wayne — Board  of  Works  ap- 
pro\"ed  contract  between  the  city  and  the 
Jndian.a  Service  Corporation  for  the  instal- 
lation of  ,a  iii;w  slre«t  car  line  in  the 
Ninth  Ward, 

Mass.,  Greenville — Chatige  and  flnprove- 
ments   are    to   be    made    to    the   Greenville 
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PIONEERr 

IN 

DEVELOPMENT 
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PACEMAKERS^ 

IN 

PRODUCTION 

•  •  «  «  ■ 

COLOR  BEhRERS 

IN 

SERVICE 


For  a  (juartLT  oi  a  century  the  rL\. MOUTH 
GASOLINK  LOCO.MO  ri\  K  \n\s  Wvn  first  aid  to 
MR'ii  hiirdeiicd  with  linulayf  |)rol)lc'ins.  It  luu>  power 
above  our  rated  guarantee.  It  ilisplaees  slow  teams. 
Cuts  down  the  main  Ibree.  Multiplies  iiauiaj^e  eapaeity. 
Shortens  the  period  of  eontract.  Lessens  the  pay  roll, 
liicreiuses  the  jjrotit. 

A  mile  oltraek  rosts  no  more  than  one  road  truek. 
Over  this  tnuk  the  rLVMOl'TH  will  haul,  hour  for 
iiour,  as  nuieh  ils  twenty  trucks.  Write  for  Bulletins 
that  inform  you  fully. 

TllK  FATIvR()(JT-I1I;ATII  (X)MPANY 
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street  railway  s}-stem  recently  taken  over 
by  the  city. 

Mass.,  Quincy — Dennif  P.  Crowle  of 
Qulncy  awarded  contract  for  work  near 
the  Qulncy  railroad  stations,  by  abolish- 
i.Tg  grade  crossings  In  this  cit.v  and  ex- 
tending the  four  track  system  to  Brain- 
tree. 

Mich.,  Detroit — Street  Railway  Commis- 
sion will  award  contract  for  furnishing 
cross  arras  to  J.  .Alexander  Navarre  as 
follows:  100  2-pln.  700  4-ptn,  700  6-pln.  and 
COO  S-pln  cross  arms  at  a  price  of  $59, 
J9T  till.  1135.45  and  tl5T.3o  per  100  respec- 
tively. Contract  for  cable  awardid  to  tliv 
American  Steel  &  Wire  Co.  for  1,000,000 
C.  M.  cable  at  J17.59  per  cwt. 

N.  v.,  New  York  City— The  Pennsylvania 
Railroad  awarded  contract  for  200,000  tons 
of  rails  at  }47  a  ton;  Illinois  Steel  Com- 
pany. 50.000  tons;  CarnrRle  Steel  Com- 
pany, 60,000  tons;  Bethlehem  Steel  and 
Alldvale  Steel  and  Ordinance  Company, 
4&,000  tons  each,  and  l.Ackawanna  Steel. 
10,000    tons. 

O.,  Cincinnati — Cincinnati  Traction  Co. 
will  spend  J9S2.000  for  Improvement^,  In- 
cluding: ertenslon  of  Warsaw  Ave.  line 
to  Covedale,  icmodeling  car  bams,  relay- 
ing cf  track  on  streets  to  be  improved  by 
the    city.   etc. 

Tex.,  Amarlllo — Fort  Worth  and  Denver 
City  Railroad  will  make  Improvements  at 
Amarlllo  iiicludlng  a  turntable,  extensions 
of  power  Dlant  and  new  niachlner>'  at  a 
cost  of  1100.000.  Similar  improvements  at 
Wichita  Falls  will  cost  about  the  same 
amount,  and  at  Texllne  about  540.000. 

Tex.,  Childress— The  Fort  Worth  and 
Denver  City  Railroad  will  spend  $500,000 
for  Improvements  at  Childress:  $200,000  for 
yard  extensions  and  $300,000  for  enlarge- 
ment  of  shops. 

Ont.,  London— City  Council  will  ask 
Grani  Tiur.k  R.  R.  to  proceed  with  track 
elevation  at  once. 


r 


Roads-Streets 


Aril.,  Gilbert — City  considers  the  pur- 
chase of  a  street  sprinkler. 

Calif,,  Colusa — Bonds  were  voted  by  the 
own'-rs  of  lands  In  Reclamation  District 
No.  1,004,  embracing  lands  in  Colusa 
County,  on  the  eastern  side  of  the  Sac- 
ramento River,  in  the  amount  of  $770,000. 
The  procred.'  from  the  bond  sale  will  be 
used  to  pay  for  work  already  completed, 
extensions  and  Improvements. 

Calif.,   Los   Angeles — Work  will  soon  be- 

fln  for  the  Improvement  of  West  First 
t..  Including  widening,  grading,  pavln.; 
and  transforming  it  into  one  of  the  great 
major  thoroughfares  of  the  city,  according 
to  City  Engineer  Griffln.  The  new  high- 
way win  link  up  the  center  of  I>os  An- 
geles with  portions  of  the  citv  as  far  west 
as  the  limits  of  Beverly  Hills.  Estimated 
co.1t  of  Improvf  mcnts,   $1,121,168. 

Calif.,  Stockton — A  budget  of  approxi- 
mately $1.033, SOS  for  municipal  expendl- 
ture3  In  1521  was  passed  by  the  Council. 
City  plan?  ar.  extensive  program  of  street 
Improvements  and  repairs,  construction  of 
t:  Inv.nter  sewers  and  south  sewerage  out- 
fall, construction  of  bridges,  culverts  and 
sidewalks,  pumping  plant,  garbage  dls- 
T)Osai,  lighting 

Calif.,  Susanvllle — Board  of  Supervisors 
i-T'l-riid  the  County  Engineer  to  prepare 
<■•! mates  and  plans  for  eliminating  the 
^l.iniTfrous  crossings  to  the  town  known  as 
the  Brockman  crossing, 

Colo.,  Denver — This  city  plans  federal 
aid  Improvement  and  construction  of  1.3 
miles  of  concrete  highway  In  Larimer 
County,  betwfen  Fort  Collins  and  lx>ve- 
land  Estimated  total  cost  of  Improve- 
ments,  $57,966. 

ri.-i  ,    Jacksonville — All    bids    rejected    by 

'  '  r.f  County  Commissioners  of  Ou- 

for    stumping,     grubbing    and 

*  approximately   2  miles  of  right 

of  way.  30  ft.  wide,  on  road  known  as  the 

Bryan  Road.     Prank  Brown,  Clerk. 

■"■        —     ■>     ■ -.•  r     T->     ^vill   be   readvfr- 

Department  for 

(I'letlon  of  a  sec- 

fU'i.   r.r  .vt,,i.     i;„:i,i    N.,     I.  9.9  miles.     Chas. 

A.  Browne.   State  Highway  Engineer. 

(1,       M-..I.-1,    Officials    In    this   city   will 

r  the  ro.id  pavInK  program 

inty.     Approximately    $500.- 

'         •    ■  .M'-ndcd  for  the  Improvement 

of  road. 

Ml.,  Esrt  Mollne — Bids  will  be  readver- 
'  ^he   Board  of  I.«cal   Improvement 


ior  the  rark  View  addition  paving  proj- 
ect;   estimated    cost.    $39.27fi. 

III..  Jollet — A  link  between  Joliet  and 
DosvUi'iics  Street  and  JelTerson  and  Wash- 
ington Streets  will  be  paved  at  an  esti- 
m:acd  cost  of  $5,711. 

III..  Peoria— iMembers  of  the  Board  of 
Supervisors  p.nssed  a  resolution  authoriz- 
ing an  i;ppvcrriation  of  $30,000  for  the 
paving  of  Knoxville  road  from  Corrington 
.\ve.  to  the  Implement  Fair  Grounds,  a 
distance   cf  nearly   a   mile. 

III.,  Springfield— The  I>;ikes  to  the  Gulf 
Coast  Highway  Association.  which  will 
mark  a  ti-all  from  Chicago  to  Brownsville, 
TeX..  was  granted  a  charter  by  the  Sec- 
retary of  State  Emmerson.  The  headquar- 
ters of  the  concern  Is  in  the  Ciiamber  of 
Commerce  building.  Springfltid.  111.  A.  L. 
Carter,    interested   in   project. 

Ind.,  Fort  Wayne — Council  passed  resolu- 
tions for  sidewalks  on  both  sides  of  Falr- 
liekl  avenue,  from  Rudisili  boulevard  to 
Hilda  drive.  Assessment  rolls  liave  been 
confirmed  for  the  paving  of  Meridian  street. 
Barr  street.  Garden  street.  Van  Buren 
street    and    Brandiff   street. 

Ind.,  Kendallvllle — State  Highway  Com- 
mi.ssion  plans  tlie  following  road  work  in 
i;t21:  LaGrange  County,  completion  of  work 
started  on  road  south  of  LaGrange;  Steu- 
ben County,  completion  of  road  east  of 
Angola  to  Ohio  state  line;  DoKalb  County, 
completion  of  road  north  of  Waterloo  to 
Angola;  Noble  County,  paving  of  Brimfleld 
road. 

la.,  Clinton — A  petition  is  being  circu- 
lated by  citizens  on  Bluff  Blvd.,  asking 
that  the  boulevard  be  paved  from  the  end 
of  the  present  brick  pavement  to  the  city 
limits. 

Kans.,  Emporia — Contract  will  be  let  soon 
In-  the  County  Clerk  for  the  construction 
of  5  miles  of  concrete  road  on  the  new 
Santa  Fe  Trail. 

Mass.,  Boston — City  Planning  Board  ap- 
proved the  project  for  widening  in  Cam- 
l.rid(,-c    St. 

Mo.,  Piedmont — It  is  planned  to  construct 
!.■>  miles  of  state  highway  from  Piedmont 
to  Siiva  at  a  cost  of  about  $203,000.  A 
state   and    federal    project. 

Nebr.,  Nebraska  City — City  Commission 
plans  to  complete  the  South  Side  paving 
contract   started   two   years   ago. 

N.  Y.,  Binghamton — Resolutions  were 
adopted  by  the  Broome  County  Board  oi 
Supervisors  this  morning  authorizing  tlie 
County  Treasurer  to  borrow  $60,000  for  use 
in  highway  construction  for  the  coming 
year,  and  for  the  purchase  of  a  steam 
shovel  to  be  used  in  county  work. 

N.  J.,  Elizabeth — Union  County  plans  an 
e.Ktensive  road  building  program  for  1921. 
County's  budget  appropriations  approved 
by  the  Board  of  Freeholders  total  $1,333,403. 

N.  J,,  Newark — Hudson  Count.v  Board  of 
Commissioners  considers  tlie  i^urchase  of 
a  $500,000  snow  tractor  from  the  Holt 
.Manufacturing  Company  at  50  Church 
Street,  N.  Y. 

N.  J.,  Trenton — State  Highway  Commis- 
sion made  annual  apportionment  of  the 
Motor  Vehicle  Funds  to  the  21  counties 
for  the  maintenance  of  roads:  Middlesex 
county  to  receive  $125,000  and  Monmoutli 
County  gets  $110,000,  and  Somerset  Coun- 
ty $60,000. 

N.  J.,  Trenton — Twp.  Committee  passed 
ordinance  for  sidewalks  in  North  Lehigh 
Avenue. 

O.,  Akron — Akron  Street  Improvement 
program   for   1921    will    start  January   18th 

C,  Middletown — City  Commission  plans 
the  widening  of  sidewalks  on  East  Third 
St.,  from  the  Hydraulic  Race  to  the  Miami 
and  Erie  Canal  bridge.  It  is  planned  to 
pave  this  street  and  other  streets,  re- 
move overhead  wire  on  Third  Street  and 
install   ornamental   lighting   systems. 

Chio,  Youngstown— The  City  Planning 
Commission  contemplates  the  widening  of 
the  following  streets:  Andres  avenue,  Bel- 
mont avenue,  I^lncoln  avenue,  Glenwood 
avenue.  Market  street.  Manning  avenue, 
Onk  street,  Rayen  avenue,  Wick  avenue, 
Warren  avenue  and  Watt  street. 

Pa.,  Beaver — Beaver  County  road  pro- 
gram for  1921  calls  for  the  construction 
of  13  miles  at  an  average  cost  of  from 
J55.000  to  $60,000  a  mile,  or  an  aggregate 
of    nearly    $780,000. 

Pa.,  Harrlsburg- State  Highway  Depart- 
ment plans  for  1921  call  for  completion  of 
360  miles  of  concrete  road,  with  building 
of    350    miles    additional    road. 

Pa..  Phllllpsburg— The  State  Highway 
Commission  p.isscfT  a  resolution  authoriz- 
ing the  Warren  County  Board  of  Free- 
holders to  proceed  with  the  construction  of 


the  Washlngton-Phillipsburg  road  and  set- 
ting aside  $600,000  from  the  1922  road 
funds  for  tlie  purpose. 

Pa.,  Wllllamsport- City  will  expend  $75,- 
420  for  curbing  and  paving  of  streets.  De- 
partment of  I'arks  and  Public  Buildings 
received  an  apiuopriation  of  $10,000,  most 
of  which  WMll  be  used  for  taking  over  and 
improving  the  Lycoming  fair  grounds  play- 
ground site. 

S.  C,  Greenwood — Municipal  6  per  cent 
bonds  totaling  $200,000  recently  sold  here 
will  be  used  for  extending  street  paving 
and  sewers. 

Tenn.,  Knoxville — City  considers  resur- 
facing and  repairing  several  streets  with 
Kentucky  Itock  Asphalt  at  an  estimated 
cost  of  between  $1.70  and  $2  per  square 
yard. 

Tenn.,  Nashville — Tennessee  will  receive 
$2,000,000  for  highway  development  work, 
according   to    State    Highway    officials. 

Tex.,  Beaumont — Citizens  voted  In  favor 
of  a  bond  issue  to  provide  for  street  and 
highway    improvements    to    cost    $350,000. 

Tex.,  Houston  —  Council  instructed  the 
City  Attorney  to  draw  a  resolution  provid- 
ing for  the  paving  of  Travis  street  from 
the  north  line  of  Husk  avenue  to  the  south 
line  of  Polk  avenue. 

Tex.,  Houston— The  City  Council  adopted 
plans  and  speciiications  for  graveling  the 
following  streets:  Elysian,  from  Brooke  to 
Loraine;  Thomas,  from  Winne  to  Paschal; 
Morris,  from  Churchill  to  Quitman;  Carl, 
from  Fletcher  to  Thomas;  Northwood,  from 
Pecore  to  Houston  Heights  avenue;  Com- 
mon, from  Harrington  to  Jones;  Hickory, 
from  Winter  to  Dart;  Palmer,  from  Frank- 
lin avenue  to  Congress  avenue  and  Beau- 
^■hamp. 

Tex.,  Texarkana — \  good  road  bond  Issue 
of  $35,000  in   I'lecinct  7,  Cass  County. 

Wash.,  Port  Orchard— All  bids  were  re- 
jected by  the  Board  of  County  Commis- 
sioners of  Kitsap  County  for  clearing, 
grubbing,  graveling,  grading,  building  cul- 
verts and  drainage  work  on  roads  in  Sec- 
tions 10  and  15,  Twp.  24,  Project  No.  13, 
Charlestown  to  Finney  Bay, 

W.  Va,,  Charles  Town — Plans  for  federal 
aid  road  project  in  Pleasants  county  were 
approved  by  B.  E.  Gray,  senior  federal 
highway  engineer.     Estimated  cost  $27,000. 

Ont.,  Toronto  —  Council  appropriated 
$100,000  for  park  improvements. 

Wis.,  Milwaukee — The  1921  budget  pro- 
vides for  $200,000  for  Lake  Shore  Drive 
and  $800,000  for  street  opening. 

Wis.,  Milwaukee — The  Board  of  Esti- 
mates approved  a  bond  issue  of  $800,000 
requested  by  the  land  commission  for  the 
opening  and   widening  of  streets. 

Wyo.,  Basin— The  Big  Horn  Canal  As- 
sociation will  spend  $40,000  in  1921  in  per- 
manent concrete  improvements  and  fin- 
ishing reconstruction  program  started  In 
1915. 

Ont,,  Ford  City — Local  Improvement 
Conimissioner  will  involve  an  expenditure 
of  $52,604. 


Bridges 


Conn.,  Hartford— Public  Utilities  Com- 
mission approved  plans  of  Robert  Gair  & 
Co.,  Montville,  for  construction  of  steel 
foot  bridge  oviT  the  tracks  of  the  Central 
Vermont  Hallway  Co.  Bridge  will  be  278.8 
feet  long  and   s   feet  wide. 

Ind,,  Indianapolis — Frank  C.  Ligenfelter. 
city  engineer,  recommended  to  tiie  Board 
of  County  Commissioners  construction  of 
a  concrete  arch  bridge  to  replace  the  Ken- 
tucky avenue   bridge  over  White   River. 

Kans.,  Wichita— The  city  manager,  L.  W. 
Clap,  received  blue  prints  showing  plans 
of  the  proposed  ^Vaterman  street  viaduct 
under  the  tracks  of  the  Wichita  Union 
Railway  company.  Work  to  be  completed 
before  the  end  of  1921.  Estimated  cost  of 
improvements    $110,485, 

La.,  Baton  Rouge — The  Louisiana  R.  R. 
Commission  ordered  the  Louisville  &  Nash- 
ville R.  R.  Co.  to  rebuild  bridges  over  the 
Rigolets  and  Chef  Menteur.  construction 
work   to  licgin   l)y  July   I,   1921. 

Mich.,  Detroit — Work  will  start  soon  for 
the  construction  of  tlie  new  international 
bridge  to  span  the  Detroit  River  and  con- 
nect Windsor  and  Detroit.  Ch.arles  Evans 
Fowler  estimates  cost  .about  $25,000,000, 

Mich,,  Detroit — All  bids  were  rejected 
by  commissioners  of  public  works  for  the 
constMiotion   of  new   Belle  Isle   bridge. 

Minn.,  Duluth — City  will  appropriate  $10,- 
000  for  the  construction  of  a  culvert  and 
nil  at   Central  Ave.   and   Polk  St. 


Dec.  29,  1920 


Advertisers— ENGlSEERltiG      AND      CONTRACTINC;— sV./iom 


69 


A  Big  Time-Saver 


THH  speedy  Cletrac  saves  time  at  e\erv  turn.  It  cuts  costs  all  along 
the  line — mo\es  cars  and  machinery,  haids  wagons  and  trailers  <)\er 
rough  footing  and  up  steep  grades  and  keeps  dirt  m()\  ing  from  the 
excavatit)n  in  a  steady  stream. 

Two  broad  metal  tracks  carry  the  sturdy  Cletrac  and  its  heavy  loads  over  soft  and  ky 
ground — with  plenty  of  pull  for  the  pinch.  Its  small  size  and  6  ft.  turning  radius  make  it  easy 
to  handle— a  tast  worker  in  cramped  quarters. 

Hustles  your  belt  jobs,  too.  Linc-s  up  quickly  —  stavs  lined  up  —  and  its  20  H.  V.  readilv 
operates  your  concrete  mixers,  pumps  and  similar  equipment. 

Now's  the  right  time  to  order  Cletracs  for  your  spring  and  summer  work.  Each  Cletrac 
replaces  two  to  four  teams,  works  all  year  'round,  and  lessens  the  labor  crew.  Seethe  Cletrac 
dealer  near  you  or  write  to  us  for  full  particulars. 


f^ Cleveland  Tractor  Co. 

"Largml  I'roductri  of  fank-Type  Traeiori  in  the  World" 

19191  Euclid  Avenue  Cleveland,  Ohio 
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N.  J.,  Elizabeth— All  bids  were  reJecti-U 
by  the  Board  of  Chosen  Freeholders  of 
I'nlon  County  for  new  lift  bridge  of  the 
Strauss  Trunnion  Bascule  Type  over  the 
Kllzabeth   Kiver  at  South   Front  St. 

N.  J.,  Trenton — Work  will  start  at  once 
by  the  Pennsylvania  Hallroud  Co.  for  the 
now  street-wide  concrete  biiUKe  at  Pros- 
pect St.  Approximate  cost  of  brld^je  and 
appurtenances.  J6O.O110.  The  street  will 
also  be  widened  and  improveil;  tot;tl  (wst 
of    inipn»\  ornenls    will    involve   JSO.OUO. 

O.,  AI<ron — City  of  AI<ron  considers  the 
conslructii'n  of  a  via<luct  between  West 
and    -North   .\kron. 

Ohio,  Columbus — Council  asked  estimates 
ami  plans  for  the  erection  of  a  viaduct 
connecting  Third  street  with  Summit 
Btn-et. 

Ohio,  Niles — Commissioners  of  Tmmbutl 
County  will  sell  bonds  of  $200.00(1  to  provide 
frir  the  construction  «M'  the  approaches  to 
the    .Ni'es-Mcliimald   bridse. 

O.,  Sandusky — Kellys  Island  Lime  and 
Transportation  Co.  purcha.sed  the  Toledo, 
Port  Clint<tn  &  Lakeside  electric  Ine  from 
the  North-rn  Ohio  Light  and  Power  Co. 
and  will  start  at  once  building  a  bridge 
oTer   Sanduslo'    Bay. 

Tenn.,  Knoxvllle — Renoorintr  the  Ten- 
nessee River  bridge  with  creosote  blocks 
win  be  started  by  Commissioner  J.  Boyd 
McCalla's  d'|>artment  next  sprim;.  Approx- 
imate cost  J^M.iiOO. 

Wis.,  Milv/aukee— The  1921  budget  pro- 
vides for  a  bond  issue  of  $100,000  for 
bridges  antl  viaducts. 

Wash.,  Seattle  —  City  Architect  Daniel 
HuntinKton  is  preparinK  plans  for  the  con- 
struction of  the  Montlake  avenue  bridKe. 

Man.,  Brandon— .\  new  bridge  will  be 
built  soon  over  the  Snye  River.  City  ICn- 
Klnt-.-r  instructed  tn  secure  estimates  for 
.■I    crrneiit    01    >i.-l    >Iruftiire 


Drainage  -  Irrigation 


I 


CiKf..  Modesto — Work  will  l.cKin  soon 
(or  the  construction  on  the  Don)  Pedro 
dam.  ilore  than  $5,000,000  in  bonds  were 
voted  by  the  Modesto  and  Turlock  Dis- 
trict last  spring. 

Calif.,  Redding— The  Happy  Valley  Irrl- 
cntion  District  will  vole  Jan.  loth  on  a 
l)ond  issue  of  Jl.iO.OOO  for  Improvements. 

Calif.,  Redding — Directors  of  the  .Vnder- 
.son  Cottonwood  Irrigation  District,  re- 
jected all  bids  for  the  construction  work 
calling  for  an  expenditure  of  approxi- 
mately  $100,000. 

Calif.,  Sacramento — Improvements  for 
Reclamation  District  No.  70.  located  in 
Sutter  County,  will  Involve  an  expenditure 
of  approximately  $300,000.  FYed  H.  Tib- 
bits.  Engineer. 

Colo.,  Denver — A  new  Irrigation  svstem 
to  provide  water  for  22.000  acres.  Northeast 
of  Craig,   is  contemplated   by   the  city. 

Md.,  Easton— E.  G.  Kastenhuber,  Jr..  has 
completed  a  8ur\-ey  of  the  swamp  lands 
through  which  It  is  proposed  to  build  a 
reclamation  ditch;  5,670  acres  will  bo 
drained. 

Ore.,  Portland— An  appropriation  of  $400.- 
000  for  the  Deschutes  Irrigation  Project  in 
Jefferson.  Crook  and  Deschutes  Counties. 
Oregon.  Involving  the  irrigation  of  200.000 
acres  of  land  has  been  approved  by  Sec'y 
Jno.  Barton  Payne. 

Tex.,  Houston— No  bids  received  Dec.  13 
by  H.  L.  Washburn.  County  Auditor,  for 
work  on  Poor  Farm  Ditch. 

Wash.,  Prosser— A  survey  is  being  made 
for  the  construction  of  a  canal  for  the 
'inklma-Benton    Irrigation    District. 

Board  of  Directors  of  Walker  River  Irri- 
gation Dlf^trlct  have  taken  steps  to  se- 
cure the  natural  reservoir  site  at  Toll 
Hou.ie.  near  Bridgeport.  In  connection 
with  project  of  watering  tracts  of  land 
on    the   east   fork   of  Walker   River. 


Waterworks 


Calif.,  Orland — Citizens  approved  a  bond 
ls=ue  of  120.0110  for  the  purcha.se  of  an 
auxiliary  oil  burning  engine  and  other 
"quiprnent  for  the  municipal  water  system. 

III.,    Mt.    Ste'llng- Citizens    will    vote    on 

'!,■    .|ii.-^ii,.7-.  ,.:  .^■jiiini;  bonds  of  $15,000  for 

system  arc!  also  on 

Is    that    Were    drilled 


Mo.,  Kansas  City— M;iyor  and  members 
of  the  J- ire  and  Water  Board  approved 
neommendations  by  the  Board  of  Review 
for  improvements  01  the  water  works  sys- 
t'.'m. 

Nebr.,  Tecumseh — Citizens  will  vote  Jan- 
Uiirv  ISth  on  a  bond  issue  of  $25,000.  ex- 
ti  nding  city  wue-  mails,  installing  a  111- 
lering    or    purifying    plant. 

N.  J.,  Hopewell— City  considers  the  im- 
pr"\ement  of  the  water  pumping  system. 

N.  J.,  Mctuchen— Th"  .Middlesex  Water 
(■,.inp:iii\-  ma\'  improve  the  water  supply  of 
I  hi-  liiy. 

O.,  Lisbon — The  town  pump  and  live 
liee).  water  wells  in  this  municipality 
have  been  condemned  by  the  State  Board 
of  llialth  and  improvements  made.  Dr. 
W.  II.  Dittoe.  Chief  Sanitary  Engr.  of 
the  board. 

Tex.,  Beaumont — .\  bond  issue  was  vot- 
ed in  this  city  to  provide  for  waterworks 
extension   to  cost   $350,000. 

Tex  ,  Hallettsvll  e — .\  bond  issue  of  $20  - 
oun  was  approved  in  this  city  for  rehabili- 
tating  water  works   .-ind   lighting   plant. 


Sewerage  -  Sanitation 


Calif.,  Los  Angeles — Board  of  Public 
Works  will  advertise  for  liids  lor  three 
screens  to  be  usi.d  at  new  Terminal  Island 
sewage  disposal  plant.  Estimated  cost 
about  $2,600. 

III..  Joliet — Residents  of  Mapleborough 
and  Belmont  subdivisions  organized  a  club 
for  the  purpose  of  obtaining  improvements. 
The  community  |>rogram  includes  plan  for 
disposal  of  garba.ge.  install.'^tion  of  sewer- 
age system,  extension  of  water  service,  ex- 
tension of  electric  service  and  street  car 
service.  Walter  Hogreff,  Pres.  of  the  or- 
ganiz.'ilion. 

Mo..  Kansas  City — Work  of  straighten- 
in.u.  ii»-epeniiig  an(l  widening  the  channel 
of  Turkey  Creek  througii  Rosedale.  to  be- 
gin imiuediately  after  Januar.v  1st,  accord- 
ing to  L.  K.  Gates,  city  attorney.  Esti- 
mated  cost   S126.000. 

N.  J.,  Newark — The  Building  Committee 
of  the  Board  of  Freeholders  decided  upon 
the  construction  of  an  additional  sewer  line 
to  accommodate  llie  new  buildings  under 
construction  at  the  Esse.x  Mountain  Sana- 
torium. Verona.  County  Engineer  Reimer 
will  submit  plans  and  advertise  for  bids. 
Estimated   cost   $13,800. 

N.  J.,  Trenton — Re.sidenfi  of  Broad  Street 
P4ark  h.i\'e  decided  upon  the  construction 
01'  a  drainage  dl-trict  to  cost  $142,500.  Chas. 
S.  Siiicerbcaux.  Civil  Engineer. 

0.,  Struthers — Council  passed  resolutions 
providing  for  constryctlon  of  storm  water 
and  sanitary  sewers  on  the  north  side  of  the 
river. 

O  ,  Toledo — A  pl.an  for  motorizing  the 
garbage  division  is  being  considered  by 
city. 

Pa.,  Erie — Council  wUl  authorize  the 
construction  of  a  sewer  in  'iOth  St.  from 
Prairie  to  \A''allace  and  Third  .South  in 
Wallace  St..  155  feet  from  20th  St.  Esti- 
mated  cost.    $3,300. 

Pa.,  Williamsport — Council  approved  a 
bond  issue  of  $1S5  000.  S"werage  improve- 
ments will  co"t  the  city  ?5'.I.5S0.      . 

S.  Dak.,  Elk  Point — City  plans  the  con- 
struction of  sanitarv  sewer  svstem  to  cost 
555,000  and  disposal  plant  at  $15,000.  K. 
H.  Johnson  of  Sioux  City,  City  Engineer 
of  Elk  Point. 

Tex..  Beaumont — Citizens  authorized  an 
expenditure  of  $200,000  for  sewerage  im- 
provements. 

Va.,  Roanoke— City  Council  so'd  $650,000 
worth  of  Sewer  and  Drain  Bonds  for  the 
purpose    of    mnking    imiirovemeiits. 

W.   Va.,   Spencer — Sewerage  and   wnt  — 
works     improvements       arc       contemplated 
for  town  of  Spencer.  Roane  County. 

Wis.,  Mrwauk»e — 1021  budget  approved 
by  the  Hoard  of  Estimates  includes  a  bond 
issue   of  $2,200,000  for   sewers. 
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Ala.,  Birmingham — Plans  will  be  i/re- 
pareri  soon  for  the  city's  proposed  half 
milPon  do'lar  auditorium  by  the  American 
Institute  of  Arcbltects.  Hugh  Martin,  of 
J'illcr  and  Martin,  will  be  In  charge  of 
the    work. 

Ariz.,  Phoenix — Board  of  Eklucation  con- 
templates erection   of   five   new   structures. 


Calif..  Berkley — It  is  proposed  to  erect  a 
million  dollar  stadium  as  a  home  for  ath- 
letics at  the  University  of  California.  David 
P.  Barrows,   President  of  the  I'niversity. 

Calif.,  Pasadena — Enlargement  of  the 
John  Muir  Intermediate  School  was  au- 
thorized by   the   Pasadena  School  Board. 

Calif.,  Richmond — Alasons  of  Richmond 
will  erect  a  business  and  lodge  building  in 
l'.>21. 

Calif.,  Richmond — City  will  erect  an  audi- 
toriuni  in  I'.'-l  as  a  war  hero  memorial. 

Calif.,  Sacramento — The  Commercial  Club 
will  spend  $125,000  in  enlarging  and  im- 
proving it?  quarters  on  the  two  top  lloore 
of  the  Merchants  Exchange, 

Calif.,  Sacramento— The  Finance  Commit- 
tee recomiiH'iuied  the  Chamber  of  Com- 
merce the  construction  of  a  $65,000  home  at 
Seventh  street.  1  and  J  streets. 

Calf,,  Sacramento — The  Saco  Valley 
Meat  Canning  and  Provision  Comi>any  will 
erect  a  plant  at  once.    C.  C.  Cuff,  architect. 

Calif.,  San  Francisco — Reld  Bros..  Inc. 
will  erect  a  lar^e  factory  in  San  I'YancIsco. 
lir  I  until  will  cost  $250,000.  The  San  F^-an- 
cisco  dam  of  the  company  is  now  at  91 
1  triimm  street. 

Calif.,  Vai:eJo — Construction  work  will 
begin  in  January  for  the  erection  of  a  new 
hiyh  school  to  cost  $250,000.  W.  H.  Weeks, 
of  San  l-rancisco.  Architect. 

Ca!lf.,  Willows — Citizens  will  vote  Jan.  15 
on  a  liond  issue  of  $160,000  for  the  erection 
of  the  Willows  Grammar  School.  W.  H. 
Weeks.   .\r<liitect. 

Colo.,  Delta— .V  concrete  products  fac- 
tor.v,  being  a  combination  of  tlie  Unconi- 
pahgre  Valley  Cement  State  Silo  Compan.x- 
and  other  industries,  will  be  established 
in  this  city;  .SOO.OOO  will  be  expended  for 
the    erection   of  a   plant.  . 

Del.,  Lewes — Special  School  District  of 
Lewes  Is  to  have  a  new  Central  School 
Building,  approximate  cost  building,  equip- 
ment and  grounds  $250,000.  Prof.  H.  S 
Rausch    Superintendent  of  .Schools. 

Fla.,  Jacksonville — It  is  planned  to  estab- 
lish a  factory  to  build  boats  and  propellers. 
F  E.  Hewitt,  general  man.ager  of  the  Dis- 
appearing Propeller  Boat  Co.  of  Detroit,  in 
charge  of  project. 

III.,  Chicago — Work  will  start  Jan.  1  on 
the  erection  of  100  bungalows  on  the  north- 
west side,  on  Addison  St.,  east  of  Central 
Ave.     Niels    Buck,   Architect. 

111.,  Chicago — Illinois  General  Hospital 
purchased  property  of  the  Woman's  Hos- 
pital of  Chicago.  160  East  32d  street,  and 
will  erect  a  $1,000,000  hospital. 

III.,  Chicago— According  to  Albert  I, 
Doerr,  manager  of  the  Wilson  Avenue  .\r- 
cade  Company,  it  is  p'anned  to  construct 
a  $130,000  arcade  containing  48  shops,  on 
Wilson  avenue. 

111.,  Chicago— Work  will  begin  in  Jan- 
uary on  a  $700,000  apartment  hotel  for 
Streetervllle  on  the  De  Witt  court  facing 
west,  extending  from  Delaware  place  to 
Chestnut  street.  Henry  J.  Schlacks,  arch- 
itect. 

111.,  Chicago— Plans  have  been  prepared 
for  .$360,000  additional  bul'dlngs  for  the 
By-Products  Coke  (Corporation  at  its  pl.nnt 
at  112th  street  and  Torrence  avenue.  lOr- 
nest  McCullough  of  Syracuse,  N.  Y.,  arch- 
itect. 

III.,  Chicago — The  A-B  PoMsh  Company 
will  construct  additions  and  a'terations  to 
Us  p!>ant  at  1515  Haddon  avenue,  near  Mil- 
w.aukee  avenue,  to  cost  ai>proximately 
$12,000.     G,  E.   Pearson,  architect, 

III.,  Chl'llcothe — The  school  trtistees  of 
the  Chillicothe  twp,  plan  the  erection  of 
a  high  s"liool  building  at  the  corner  of 
.Sixth    ;ind    Hickory    streets. 

III.,  Springfield — The  Sheridan  Apartment 
Hotel  Co.  and  the  Apartment  Securities 
Corp.  plans  the  erection  of  a  $1,900,000 
apartment  hotel  in  Siiringfleld.  Chicago 
capit<al  Is  backing  the  concern.  E.  R.  Davy, 
Loan  Wenters,  and  D.  W.  Newton,  Incor- 
porators. 

Ind.,  Indianapolis — Board  of  Park  Com- 
missioners or'lered  specifications  prepared 
and  bids  received  for  a  st'indard  swimminir 
poo!  and  shelter  house.  James  H,  Tawry. 
supt.  of  parks.     Estimated  cost  $12,008. 

la.,  Marshalltown — Dunbar  district,  in- 
cluding terrilor.N-  In  M.arsh.all  and  T.-ima 
connties.  voted  in  favor  of  a  bond  isftue 
of  $60,000   for  a  school   building. 

la.,  Oelwein — The  Sinclair  Refining  Co. 
will  erect  two  oil  storage  tanks  and  a  con- 
crete and  steel  warehouse  for  oils  and 
grease,  to  be  located  on  the  corner  of  Frst 
Ave.  and  Second  St..  S. 

la.,  Ottumwa — It  is  contemplated  to  erect 
a  10-story  hotel  on  the  site  of  the  pres- 
ent   BalllMgall    Hotel.      Mr.    Chas.    A.    Well- 
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THE  JONES  CONSTRUCTION 
COMPANY  of  Salem  is  one  of 
the  progressive  contracting  firms  of 
Northeastern  Ohio.  On  their  opera- 
tions yoii  will  always  find  modern,  up- 
to-date  machiner)'  working  steadiK'  and 
efficiently. 

"Marions"  have  been  their  approved 
choice  for  all  kinds  of  excavations.  This 
Model  21  is  their  seventh  "Marion"  and  two 
more  will  soon  be  in  operation,  making  nine 
in  all. 

Repeat  orders  always  carry  with  them  the  high 
testimonial  of  complete  satisfaction.  Write 
us  for  the  names  of  some  "Marion"  users 
near  you,  get  their  ideas  at  first  hand  and 
ask  them  all  the  questions  you  wish. 
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man.  executor  and  trustee  of  the  estate  of 
P.  G.  B&lIln^U,  deceased.  Phoenix  Trust 
building.   Ottumwa.  la. 

la.,  Watervllle — Town  of  %Vater\-ille  is 
to  have  a  new  consolidated  school  building. 
Work  of  construction  will  boKin  in  the 
sphne.  Carl  F.  Saam  of  Dubuque,  archi- 
tect. 

Ka$.,  Hay»— The  Methodist  Episcopal 
church  of  Hays  has  obtained  1275.000  for 
the  construction  of  a  new  church  and 
home. 

Kan.,  Kansas  City — Construction  of  the 
proposed  JKO.OOO  Labor  Temple  will  start 
In  the  spring,  according  to  T.  A.  Flynn. 
Park    Commissioner. 

Kans..  Wichita— Work  will  besln  nboui 
March  1st  for  the  construction  of  an  jsou.- 
000  Orpheum  theater  at  Lawrence  avenue 
and  First  street. 

La..  New  Orleans— Construction  work  on 
the  one  million  Cclo-tex  factory  will  be 
.itarted  soon  in  Jefferson  Parish.  B.  G. 
Dahlbertr.  of  .Minneapolis.  Minn.,  head  of 
project. 

La.,  New  Orleans — .According  to  T.  P. 
Bell,  of  the  City  Board  of  Missions,  the 
Methodists  contemplate  the  erection  of  a 
building  with  swimming  pool,  gymnasium 
and  medical  clinics  to  be  located  .nt  North 
Rampart  and  Governor  Nicholas  i 
of  $100,000. 

La.,  New  Orleans — According  • 
Bell,  of  the  City  Board  of  Missions,  work 
on  erecting  a  neighborhood  house  at 
■Ntorth  Tanlpart  and  Governor  NlchoUs 
Sts..  will  begin  soon.  More  than  $100,000 
has  already  been  appropriated. 

La.,  New  Orleans — City  and  Dock  Board 
plans  to  piirrh.i.-'e  .t  new  steel  fire  flchtinc 
tug  to  patrol  the  river  front.  Estimated 
cost    1200.000. 

Md.,  Baltimore — Plans  are  being  pre- 
pared by  William  II.  Emony  for  the  erec- 
tion of  a  one  stor>-  building  for  Martin 
McDukehart  &  Co..  at  Race  and  McComas 
Sts.  Plans  Include  foundry  and  machine 
ship.     Estimated   cost,    $30,000. 

Minn.,  Crosby — Plans  are  being  prepared 
by  Architect  H.  S.  Swenson  of  Crosby  for 
the  erection  of  a  Swedish  Lutheran  Church 
In  said  city. 

Minn.,  Hackensack — It  Is  planned  to  erect 
a  new  .school  in  this  citv  at  a  cost  of  ?150.- 
000.     F.  K.  I'.os.",  Clerk  of  the  School  Board. 

Mis*.,  Jackson  —  The  Che.ss-Wymand 
Company,  b.'irrel  and  stave  manufacturers. 
will  erect  an  up-to-d.ate  finishing  mill. 

Mlis..  Yazoo  City — Plans  have  been 
completed  by  X.  \\ .  Overstreet  of  Jack- 
son, Miss.,  for  the  new  building  for  the 
Yazoo  Sanitarium. 

Mo.,  Columbia— The  State  University  of 
Columbia  will  ask  for  an  appropriation  of 
$4,000,000  for  1921  and  1922.  Many  new 
Improvements  and  additional  buildings  are 
contemplated    for   the   university. 

Mo.,  Columbia — St.  Louis  syndicate  pur- 
chased Columbia  Gas  and  Coke  Co.  and 
will  spend  $2.t.oo0  for  lmpro\'ements  at  once. 
Thomas  D.  Miller.  St.  Louis.  Interested  in 
project. 

Mont.,  Helena — Bonds  totaling  $1,750,000 
win  be  sold  immediately  and  the  nroceeds 
devoted  to  Improving,  enuipping  and  ,idd- 
ing  new  buildings  to  Montana  State  schools 
and  Institutions.  Allocation  of  this  fund 
Is:  State  University  of  Missoula,  $K0n.000. 
Agrlrulturnl  College.  Bozeman.  $';On.OOO: 
School  of  Mines.  Butte.  $250,000:  Normal 
School,  Dillon,  $25,000;  Orphans'  Home. 
Twin  Bridges.  $75,000;  Deaf  and  Blind 
School.  Boulder.  $75,000;  Girls'  Vocational 
School.  Helena.  $75,000;  Industrial  School, 
Miles  City.   $50,000. 

N.  H.,  Keene— The  State  Board  of  Edu- 
cation reromm'-nded  to  the  legisla- 
ture the  erection  of  a  dormltor>-  for  the 
Keene   Normal   school. 

N.  H.,  Manchester — According  to  Stan- 
ley S.  James,  manager  of  the  Park  Play- 
ers, a  new  Orpheum  theatre,  which  will  be 
a  big  addition  to  the  Queen  City's  amuse- 
ment houses,  will  be  erected  on  Lowell 
St..  on  the  present  site  of  the  James  A. 
.Scully's  annex.  The  building  will  be  of 
brick  construction,  fireproof  throughout, 
with  a  large  marque  over  the  entrance 
and  will  be  two  stories  in  height. 

N.  J..  Atlantic  City— Erection  of  hotel  is 
contemplated  by  I>eeds  Sc  Lipplncott  &  Co. 
Henry  W.  Leeds.  President. 

N.  J.,  Irvlngton — Ir\-ini.'ton  Bo.Trd  of 
School  Estimate  granted  nn  .Tpi.ropri.itlon 
of  JI52.n'">  to  aehool  lK)nrfl  ffir  •r.flion  of 
twenty  port-Tble  two- room  pelir.oI  hulMlngs. 

N.  J.,  Jersey  City — New  building  will  be 
erected  for  First  National  Bank  of  .lersey 
City  at  comer  of  York  and  Hudson  Sts.  at 
a  cost  of  about  $2,000,000  Alfred  C  Blos- 
som.   Arrht. 


N.  J..  Newark— Plans  for  the  first  build- 
ing trades  school  to  be  established  in  this 
citv  were  approved  by  Charles  McDermott, 
ins"pector  of  buildings  of  the  business  di- 
vision of  the  State  Board  of  Education. 
School  will  he  erected  at  Norfolk  street  and 
Thirt.  iiith  avenue. 

N.  J.,  Newark  —  The  Bell-Arlington 
Heights  .Association  of  New  York  will  be- 
gin "work  .It  once  for  the  erection  of  twelve 
houses.  The  houses  will  cost  about  $6,500 
each. 

N.  J..  Newark— Walter  H.  Meier,  of  East 
Orance,  and  Martin  Singer,  of  Newark,  will 
.not  a  motion  picture  theater  at  Market 
and  Ward  streets,  Newark. 

N.  J.,  Haddonfleid — Work  begins  soon  for 
the  erection  of  the  now  Tavistock  Country 
Club  House.     -Approximate  cost  $60,000. 

N.  Mex..  Albuquerque — Board  of  Regents 
of  the  New  Mexico  University  will  ask 
legi^ature  for  $250,000  for  the  construc- 
tibn   of   new    buildings. 

N.  v.,  Manllus — A  new  three  story  build- 
ing costing  appro-ximately  $130,000  will  be 
erected  at  St.  John's  School,  Maniius.  Jus- 
tus M.  Scr.tlTord,  of  Syracuse,  N.  Y.,  Archi- 
tect. Two  new  buildings,  three  stories  in 
height,  to  be  erected  at  Sjt.  .lohn's  School, 
Maniius. 

N.  v..  New  York  City— Until  10:30  a.  m., 
Dec.  27.  by  the  Department  of  Public  Wel- 
fare, 10th  floor.  Municipal  Bldg..  Manhattan, 
for  furnishing  labor  and  materials  for  the 
following;  Repairs  .and  alterations,  male 
dormitory,  addition.al  story,  extension  to 
Ward  L.  alterations  to  staff  house,  balcony 
enclosure.  Ward  K,  all  located  in  the  New 
Y'ork  City  Home  District,  Blackwells 
Island. 

N.  Y.,  Rochester — The  i-.uy-a-Home  Cor- 
poration contemplates  the  erection  of  ten 
houses  In  Cherry  street  near  Charlotte 
boulevard.  Each  house  estimated  to  cost 
$1,000. 

N.  C  Asheviile — Citizens  will  vote  on  a 
bond  issue  of  about  $.500,000  to  provide  for 
new  buildings  and  additions  for  schools. 
Plans  include  two  stor.v  fourteen  room 
school,  additions  to  high  school  in  West 
Asheviile,  14-room  building  in  north  section 
of  the  city,  .T  12-room  school  in  -southern 
portion  of  the  city,  12-room  school  at 
Catholic  Hill,  for  negro  children,  S-room 
addition  .at  the  Park  Avenue  School,  and 
.1  four  room  addition  ,at  the  .\sh'and  Ave- 
nue School.     W.  H.  Lord,  Architect. 

N.  C,  Greensboro — The  North  Carolina 
College  for  Women  will  ask  for  an  ap- 
propri.-ition  to  provide  heating  improvement 
for  North  Carolln.a  College,  including 
dormitories,  dining  halls,  classrooms,  a 
g:>mn.'\sium,  an  enlarged  library,  home  for 
teachers,  and  a  music  building  and  a  do- 
mestic science  building.  Estimated  cost 
<3. 500. 000. 

N.  Dak..  Mandan — Board  of  Education 
will  consider  plans  soon  for  the  erection  of 
a  high  school  building  at  an  apjiroximate 
cost  of  $100,000  and  a  grade  school  build- 
ing at  $25,000. 

O.,  Cincinnati — ITntii  noon.  Jan.  10,  at 
office  of  the  Clerk  of  the  Board  of  Educa- 
tion. Sth  floor.  Denton  Bldg.  7th  and  Race 
Sts..  Cincinnati,  for  the  Installation  of  .a 
36-in.  cupola  steel  pressure  blower  and 
motor  complete  in  the  East  Side  High  Pub- 
lic School,  located  at  Erie  and  E.  Madison 
Ave. 

0.,  Cleveland — Sam  Kaplan  &  Sons, 
army  and  navy  store,  plan  the  erection 
of  a  two-story  fireproof  structure  with  a 
foundation  adequate  to  carry  six  addition- 
al stories,  at  the  corner  of  Prospect  Ave. 
and  East  14th  St.  Sogg  &  Werthelmer, 
Hippodrome    Bldg.,    Archts. 

Ohio,  Columbus— According  to  Bishop 
Hartley  a  new  Catholic  Home  for  Girls  will 
bo  constructed  in  the  near  future. 

Ohio,  Hamilton— The  Estate  Stove  Com- 
p.Tny  will  erect  a  shipping  room  building  at 
a  cost  of   ?50.0fl0. 

Okia.,  Muskoqee — This  eitv  plans  to  ex- 
pend $l,siinoo  for  additional  buildings  and 
<'f(uipment  and  new  structures  for  the  Im- 
provement of  the  School  for  Blind  Children. 

Ore,,  Eugene — A  large  hotel  will  be  erect- 
ed at  corner  of  Sixth  Ave.  and  Willamette 
St.  at  a  cost  of  about  a  million  dollars,  ac- 
cording to  G.  F.  Davis  of  Eugene. 

Ore.,  Pendleton — The  people  of  Union 
High  Sehool  District  No.  3  comprising  ten 
school  districts  around  the  Milton-Free- 
wator  voted  to  expend  $150,000  to  build 
new  high  schools  and  $50,000  for  the 
grounds  and  equipment.  Bids  will  be  called 
next  February.  Raymond  W.  Hatch,  of 
Pendleton,   Architect. 

Ore.,  Portland— Sutton  and  Whitney, 
Architect.  Lewis  Bldg.,  will  prepare  plans 
for  a  ten  story  reinforced  concrete  building 
to   be   erected    by  Meir  and    Frank   on   the 


blocks  bounded  by  Everett,  Flanders,  13th 
and  14th  street.  Estimated  cost  of  build- 
ing, $1,000,000. 

Pa.,  Ellzabethtown — The  state  Masonic 
committee,  authorized  the  erection  of  a 
boys'  home.  Estimated  cost  $50,000.  M.  1. 
Kast.  of  Harrisburg,  Architect 

R.  I.,  Pawtucket — A  new  resident  building 
for  the  thread  concern  of  the  J.  &  P,  Coats 
(R.  I.).  Inc.,  at  Pawtucket  will  be  erected 
at  an  estimated  cost  of  $150,000. 

Tenn,,  Etowah — The  Louisiana  and 
Nashville  machine  shop  destroyed  by  fire 
at  Etowah  at  a  loss  of  between  $150,000 
and  $175,000  will  be  rebuilt  .soon, 

Tex.,  Austin — Plans  are  being  prepared 
for  a  new  building  at  the  University  of 
Texas.  The  legislature  will  be  asked  for 
funds,  about  $10,000,000.  to  start  the  work. 
Dr.  R.  E.  Vinson,  President  of  the  Univer- 
sity. 

Tex.,  Beaumont — Voters  approved  bonds 
to  provide  for  the  erection  of  an  audito- 
rium and  library  at  $250,000.  and  school 
improvements  at  $500,000. 

Tex.,  College  Station — President  Bizzelt 
of  the  Agricultural  and  Mechanica;i  College 
has  outlined  plans  for  the  improvement 
which  will  involve  an  expenditure  of  $500,- 
OnO.  The  mechanical  engineering  shops  re- 
cently destroyed  by  fire  will  be  replaced 
soon.  The  building  will  cost  $100,000.  Ma- 
chinery $50,000. 

Tex.,  Fort  Worth— Fort  Worth  and  Den- 
ver City  Raih'oncl  will  spend  approximate- 
ly $3,000,000  for  buildings  and  construction 
during  1921,  according  to  F.  E.  Clarity, 
vice   president  and  general  manager. 

Tex.,  Houston — The  Price-Booker  Co 
jickle  factory  located  at  24th  and  Railroad 
!^ts..  was  destroyed  by  fire  at  a  loss  of 
$200,000;  a  new  building  will  be  constructed 
as  soon  as  possible,  according  to  G.  L. 
Hunter,  President  of  the  company. 

Utah,  Provo — Bids  will  l.>e  readvertised 
for  completion  of  the  city  and  county  build- 
ing, Joseph  Ueece,  chairman  of  the  County 
Commissioners. 

Utah,  Salt  Lake  City— The  State  Fair 
Board  will  ask  for  an  appropriation  of  $53,- 
000  for  the  Improvement,  including  the  en- 
largement of  ground  extending  across  the 
Jordan  River  and  the  constructing  of  addi- 
tional buildings. 

Va.,  Charlottesville  —  The  Albemarle 
Count.v  Commissioners  adopted  resolution 
providing  for  .in  election  next  spring  to 
vote  on  bonds  of  $150,000  for  the  erection 
of  a  court  house  for  said  county. 

Va.,  Richmond — Mayor  Alnslle  signed  or- 
dinance authorizing  a  $1,500,000  bond  Issue 
for  school  Improvements.  Construction  pro- 
gram is  being  outlined  by  Albert  H.  Hill, 
Supt.    of  Schools. 

Wash.,  Anacortes — Plans  and  specifica- 
tions are  being  prepared  by  Architects  Ivey 
and  Riley,  A.  1.  A.,  Boston  Blk.,  Seattle. 
Wash.,  for  the  erection  of  a.  3-story  apart- 
ment house  at  Anacortes.  Approximate 
cost.  $40,000. 

Wis..  Antlgo — A  theater  building  will  be 
erected  by  Harvey  Hanson  on  5th  Ave.,  at 
an  approximate  cost  of  $100,000. 

Wash.,  Yakima— The  Shepard  FYuit  Prod- 
ucts Co.  will  erect  a  factory  at  Taklma 
early  next  spring.  The  cost  will  t>e  be- 
tween $50,000  and  $00,000.  Otto  A.  Cass 
of  Wenatchee   Interested  in   project. 

Wash,  Yakima — Improvements  costing 
about  $50,000  are  to  be  made  at  once  at  the 
plant  of  the  Trustees  Lumber  Company. 
Plans  call  for  the  Installation  of  new  boiler 
plant,  new  saws  and  general  repair  work. 

Wis.,  Highland — A  special  committee  ap- 
pointed bv  the  Rev.  Father  .Arentz.  head 
of  the  St.  Anthony  of  Padua  Catholic 
Congregation,  approved  plans  prepared  by 
Monroe  Architects  for  a  $50,000  parochial 
.school. 

Wis.,  Milwaukee — The  3921  budget  ap- 
proved by  the  Hoard  of  Estimates  In- 
cludes a  bond  issue  of  $200,000  for  South 
View  Hospital  additions. 

Wis.,  Milwaukee— The  1921  budget  ap- 
proved by  the  Board  of  Estimates  In- 
cludes a  bond  Issut^  of  $2,000,000  for 
school:  $500,000  for  a  soldiers  and  sailors' 
memorial:  $400,000  for  a  vocation.al  school; 
$250,000  for  a  central  police  station;  $10.- 
000  for  baths.  4th  and  inth  Wards;  $100.- 
000  for  baths  for  0th.  lOth  and  22nd  Wards; 
$70,000   for  baths  for  Lake   Shore  Park. 

Wis,,  Minocqua — A  new  business  block 
will  be  erected  bv  George  Lane  of  Chicago 
and  William  Hill  of  Ijic  du  Flambeau. 
The  building  will  be  located  on  the  block 
south  of  the  Victor  Theater. 

Wis.,  Stevens  Point— Stevens  Point  Hotel 
Company  plans  the  erection  of  a  five  story 
hotel  at  an  estimated  cost  of  $160,000.  F. 
L.  Body.  secretar>'  of  the  company 
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INCREASE  TRUCK  EFFICIENCY 

With  Hydro  Dumping  Equipment 

Road  Builders,  Contractors,  Trucking  Concerns  of  all  kinds,  are  tindinp;  it  protilable  to 

specify  Hydro  Dumping  Equipment  when  buying  trucks.    The  increased  efficiency  of  any 

truck  so  equipped  results  in  increased  earning  capacity. 

When  investigating  dumping  mechanisms,  note  the  following  superior  features  of  Hydro 

Equipment: 


1)  Unlimited  liftiDg  power  of  the  Hydro  Hoist. 

1 2)  Convenient  method  of  controUlevers in  thecab). 

1 3)  .Accessibility  of  hoist  and  truck  parts. 
.4)  Ease  of  dumping  on  uneven  ground. 

5)  The  use  of  all  the  loading  space  back  of  the 
cab.  This  makes  it  possible  to  use  a  body  with 
lower  sides. 


(6)  The  elimination  of  cables,  pulleys,  pipes,  arms, 
rollers  and  the  like,  making  for  ^ety  and  de- 
pendability. 

(7)  Tapered  lx)dics  allowing  a  clean  dump  or  spread 
of  gravel  (note  insert). 

(8)  Use  of  Heil's  100%  Manual  Tailgate  Control 
and  Chain  Spreader  Device. 


Write  for  our  catalog  showing  various  body  designs.     Welded  Tanks  of  all  kinds. 


THE  HEILco. 


1138-50  Montana    Avenue,    Milwaukee,   Witconsin 
Branch,,:    Th«  McK.nn.  Co..  CUv.Und  The  H.il  Co,,  Chicago  Tho  H»ll  North-W.il.rn  S«I«.  Co.,  St.  P«ul 
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Wyo.,   Catper — Tht-   Standard   Oil   Co.   »f 

Indiana    conleniplatt-s    fr«'cting    -50    homes 
for   employes    in    Casper. 


Rivers  -  Harbors 


D.  C,  Washington  —  Kt-pt.ii  u'-<--^\  wiili 
ConRre.«s  by  the  .\rmy  KnRineermt;  Corps 
recommends  tlie  improvement  by  tlie  Fed- 
eral Government  of  the  Caluasl  t  River  In 
provide  a  12  foot  channel  between  tlie  city 
of  L.ake  Charles  and  the  Gulf  of  Mexico 
Construction  at  Lal«e  Charles  of  a  turnlnK 
basin  1.000  feet  lone  and  400  feot  wide  also 
is  recommended. 

Fla..  Tampa — DonnI  of  Port  Commis- 
sioners wl'l  st;irt  work  soon  for  the  con- 
struction of  uulkheuds  and  storm  water 
drainnKe.      Benjamin    Thompson.    Kntineer. 

Fla..  Jacksonville — City  Council  recom- 
men<Ied  a  bond  issue  of  $I.OOO.iH)0  for  the 
municlp-ni  dock  and  terminals  i'lans  cull 
for  a  bulk  head,  a  new  pier,  nii'iiiud  tracks 
and  equipment.  IncluilinK  thr.!e  Cantry 
cranes,  and  two  new  w.irehouses. 

N.  J.,  Jersey  City — .\  movement  for  tlie 
establishment  of  a  larKe  lumber  terminal 
on  the  east  bank  of  the  Hackensnck  River. 
Just  outside  of  Jersey  City,  has  been  started 
by  the  Kulton   I^umber  Terminil  Company. 

N.  v.,  Albany— Kdward  S.  Walsh.  State 
Sopt  of  f'ublic  Works,  recommends  an 
api.-nprlatlon  of  $630,000  for  completion  of 
Syracuse  barce  canal   terminal. 

N.  Y.,  Rensselaer — .'^tate  Canal  Board  ap- 
proved pliin.i  lor  the  construction  of  a 
canal  termii.al  at  Rensselaer  to  be  sit- 
uated youlli   of  Hudson  BrldKe. 

Tex..  Beaumont — Citizens  authorized  the 
issue  of  bonds  of  {.iOO.OOO  for  wharves  and 
docks. 

Wash.,  Kelso — Owners  of  land  lyins  be- 
tween Coal  Creek  slouch  and  the  Columbia 


Ki\er  below  Mount  Snlo  have  planned  the 
on.'1'.nization  of  a  diking  district.  '',.  J 
I'oysk.v.  of  Kelso.  EiiBineer. 

Wis..  Milvwaukee — The  li'21  InidKel  ap- 
prov-cl  bv  the  Board  of  Estimates  provides 
lor  j.'.O.diiii  for  permanent  harboi-  improve- 
ment". 


Calif.,  Bakersfield— .Xt  a  meetin.i;  of  the 
San  Joaiiuin  Valley  Municipality  nranch  of 
the  Ca'ifornia  Municipalities  Leajrue  has 
decid.d  to  unite  the  cities  and  towns  of 
the  San  Joaquin  Valley  in  a  movement 
t<i  secure  the  ix>wer  sites  for  the  develop- 
ment of  the  hydroelectric  energy 

Calif.,  Sj.cramento — Tlie  lighting;  of  S 
alle>  ^  in  th<'  i;islrict  bounded  by  Front 
and  Fifth.  I  and  O  Sts.,  has  been  ordered 
by  Comndssioner  of  Public  Works  J.  Q. 
Brown. 

Calif.,  San  Francisco — The  San  Joaquin 
l^iciit  and  Power  Corporation  applied  to 
Ih"'  Rai'road  Commission  for  authority  to 
issue  $2.2"5  000  bonds  to  meet  the  cost  of 
improvements,    extension    and    betterments. 

III.,  Sprlnqfield— The  Sprinnlield  city 
council  will  ln«tall  an  ornamental  liijhting 
system  in  downtown  district  antl  place 
underground  wires  in  the  business  district. 

la.,  Des  Moinos— The  39th  General  As- 
senibl\-  will  le  asked  to  provide  for  the. 
Imililini,'  of  a  new  heating  plant  on  the 
cai..-ilol  LXlensioii  ground -i  and  to  increase 
the  iipproprialion  authorized  by  the  Ipgis- 
latuii!  for  tlie  constriction  of  the  Tem- 
ple of  Juslice. 

Minn.,  Duluth — The  Duluth  Kdison  Elec- 
tric Company  proposes  to  construct  a  power 
plant  transmission  line  direct  Irom  the 
Tliomson  power  piKnt  of  the  Great  Xorth- 
ern  Power  Company.     Work  to  start  soon. 


N.  J.,  Hopewell — This  city  considers  the 
improvement  of  lishting  system;  matters 
taken  up  witli  the  Public  Service  IClectric 
Company  for  the  installation  of  power 
candle  lights  at  ail  important  corners  and 
cross  streets. 

Ohio,  Columbus — According  to  Superin- 
tendent Turner  this  city  plans  the  installa- 
tion of  new  boilers  and  stokers  at  tht 
.Municipal  light  plant. 

Pa.,  Pittsburgh — The  Duquesne  Light 
Cn.  will  insta'l  niotlern  equipment  and  pro- 
vide ligl-.ting  system  for  Borough  of  Mill- 
vale. 

Tex.,  HallcttsvUle — Citizens  voted  in  fa- 
vor of  bond"  if  JSO.ono  for  purchasing  and 
insl:illing  a   in  w  engine  at  the  light  plant. 

Utah,  Brigham  City — The  people  of 
Brigliam  Cit.v  and  vicinity  have  agreed 
upon  a  plan  to  secure  I  he  water  offered 
this  sect'on  by  the  I'tali-ldaho  Sugar  Com- 
pany. The  comp.any  has  Vieen  origan  ii.ed 
and  plans  decided  upon  for  the  project.  A 
pumping  station  will  be  installed  at  a  point 
n<  a*'  Piiineer  I*ark. 

Wis.,  Milwaukee — The  1921  budget  ap- 
proved by  the  Hoard  of  Estimates  provides 
for   electric    lighting    $350,000. 

Wis.,  Milwaukee — The  1921  budget  pro- 
vides for  a  bond  issue  of  $50,000  for  park 
lighting. 


Miscellaneous 


Pa.,  Wllliamsport — K.nn  L.  Gage.  Su- 
perintendent of  Public  Safety,  plans  to  use 
$115,000  appropriated  to  the  department  for 
the    purchase    of    motor    driven    apparatus. 

Tex.,  Houston — Fire  Commissioner  An- 
derson lias  recommended  to  Council  tlie 
purchase  by  the  <ity  of  additional  moti  rized 
fire  tigliting  equipment  to  the  fire  depart- 
ment. 


L 


Bids  Opened;  Contracts  Let 


Ariz.,  Tucson  —  The  West  Coast  Con- 
struction <'o.  of  Tucson.  Ariz.,  awarded 
contract  for  12,195  sq.  yd.  of  Warrenite- 
bitulithlc  pavement  on  4-ln.  P.  C.  concrete 
foundation. 

Ark..  Fort  Smith — Louis  Rich  Construc- 
tion Co.  of  ICast  St.  Louis,  111.,  awarded 
contract  for  constructi*>n  of  40  3S  miles  of 
road  in  Fort  Smith  Road  Improvement  Dis- 
trict at  $707,689. 

Calif.,  '  Los  Angeles — Conrad  Scheere 
awarded  contract  for  constructing  con- 
crete gutters,  cement  curb  and  cement 
sidewa.ks  on  T'ortoKa  Ave.  and  NaVUrro 
St. 

Callt..  Lo9  Angeles — S.  Zanibuca  and 
P.  "  1    contract   for   con- 

st' .sanitar.v    sewer    in 

H:  •  w    Jayich    awarded 

cont^.i'f  f'tr  I- n.' rif  pipe  sanitary  sewer 
In    Farnifr  St.   and    EmeraUl    St.,   at  $1,000. 

Cal.f  .  Modesto  -StJindard  P.ivlng  Co.  of 
(•:i    ■  1    contract    for    2.16S    sq. 

vil  i  itulithlc  on   4-in.   P.    C, 

c*':.    .      - -   n. 

Calif.,  San  Francisco — The  F.iy  Improve- 
ment   i*r,     a%v.ird»'d    contract     for    the    im- 

pr- •  T'       '-      lioulevard 

fr-  :■     avenue, 

nr  its.  mak- 

In  1   jirii'.    P'  r  ciiliic  yard   1 

!'■  ■  Type    A    pavement,    as- 

pi:  '.vearing    surface    without 

f"  tier    ton    in    place    $9.79; 

C"  B  pavement.  6-inch  ron- 

cr'  nnd     I'A-inch     asphaltic 

c'  ■  2.5     rents     per 

S'l  tidard  conrrete 

'"'I  I.  constructing 

^  '"he    T'nited    Construction 

'  !•  •    for   improving    Fifth 

"I"  --n   Pacific  tracks  to 

N  r  the  imr»roving  of 

ai  i  !..twi-.-n    A. dtp    :»nd 

Portel  streets. 


Del.,  Dover— W.  E.  .Mien.  Baltimore.  Md., 
!«i^v  l;id<l4*r  for  constructing  A.^\  miles  of 
st;ite  liigliway  grading  in  Xew  C.istle  coun- 
ty, at    $66,121. 

III.,  Lockport — R.  F.  Conway  Co.  of  Chi- 
ca';o  awarded  contr.act  for  improving  Ham- 
ilton. A\';ishmgton  and  other  infersecting 
streets  in  the  city  of  Lockport  at  $215  902. 

Ind.,  Fort  Wayne — County  Road  Depart- 
ment, in  charge  of  .Supt  William  G.  Ton- 
kel.  will  do  the  resurfacing  work  on  Twp. 
roiu\  in  Allen  County.  Estimated  cost 
aljoiit  $3,000  a   mi  e,  or  a  total  of  $00,000. 

Ind.,  Indianapolis — The  Slieehati  Con- 
struction Co  aw.arded  contract  for  grading 
and  'traveling  Chester  avenue  at  $1,590; 
Linden  stieet,  $1,124,  and  26th  street.  1)13,- 
S92. 

la.,    Allison — R.    H.    Waugh    of    Clarkes- 


ville  awarded  contract  for  tiling 


feet 


of  6-inch  tile  and  685  feet  of  12-inch  tile. 
P.  K.  Shugart  of  Xev.ada.  la  ,  awarded 
contract  for  grading  approximately  13 
nii'es  in  Butler  County.  Yegge.  Morg.an  & 
.Tolin-on  of  Boone  awarded  contract  for 
lo.ading.  hauling  and  spreading  tlie  gmvel 
at  9.'i  cents  for  the  first  mile  hau'ed  and 
20  cents  per  cubic  yard  for  the  next  half 
mile. 

la.,  Boone — Mun.son  &  Son  of  Boone 
awarded  contract  for  graveling  ]3'/4  miles 
of  primary  road  known  as  the  Boone-Ma- 
drid   Ro!'d.    at   $40,271. 

la.,  Hampton — J.  E.  Kughn  &  Sons, 
Dov .'!.  la.,  aw.irded  contract  for  grading 
approximately  10.57  inilct  fd'  primfiry  road 
north  and  south  of  Hampton  at  18.5  cents 
per  cu.  yd. 

la.,  SIOUX  City— C.  P.  Lytic.  Sioux  City, 
av. rirded  conli'act  for  constructing  grad- 
ing, draining  and  paving  on  2.73  miles  of 
.SIoMX-Onawa  Road  and  14  miles  of  the 
Sioux  City-Mobile  Road  at  $3  67  for  hard 
surfacing  with  concrete,  grading  and  Inci- 
dental  $1  1.'  cu.    yd. 

Kan.,  Columbus — Contracts  for  the  con- 
struction of  Kansas  highway.  Cherokee 
County.  Federal  Aid  Project  No.  73.  Os- 
wego Road,  awarded  as  follows:  Sec.  A, 
awarded  to  W.  C.  Jucksch.  Sapulpa,  Okla.; 
Sec.  B  to  Koch  &   Kost,  Joplln.  Mo.     Con- 


tracts for  tlie  construction  of  Federal  Aid 
No.  71,  Spring  Valley  Road,  as  follows; 
Sec  -V.  to  Joplin  and  Galena  Road  Com- 
mi.'ssioners.  Joplin,  Mo.;  Sec.  B.  to  Koch  & 
Kost.  Joplin.  Mo. 

Mass.,  Che'sea — Warren  Brothers  Co.  of 
Boston  awarded  contract  for  7.i79  sq.  yds. 
of   Warrcnitc-bitulithic   resurfacing. 

N.  J.,  Elizabeth — Fillippone.  Scannlello  & 
Capozio  awarded  contract  for  laying  4-ft. 
liluestone  sidew.alks  on  Williams  avenue  at 
$1,212. 

N.  J.,  Tottenville — The  contract  for  the 
rebuilding  of  Arthur  Kill  Road  from  Tct- 
tcnville  to  Richmond  awarded  as  follows: 
Ctntract  No.  1,  to  Joseph  Johnson  &  Son, 
$215,207;  contracts  No.  2  and  No.  3.  to 
Wil'iam  P.  McDonald  Construction  Co  at 
$165,405  and  $165,270,  respectively;  contract 
No.  4.  to  John  E  Donovan,  at  $164,043.  To- 
tal lengtli  of  road  to  be  paved  with  rein- 
forced concrete  16  feet  wide  and  S  inches 
thicit.  nine  mil(-s. 

N.  Mex.,  Santa  Fe— J.  V.  Stryker  Con- 
struction Co..  Denver.  Colo.,  award'^d  con- 
tract for  New  Mexico  Federal  Aid  Project 
No.    23     De    Baca   county,    at    $33,672. 

N,  Mex.,  Santa  Fe — D.m  La  P.oe.  Pales- 
tine. Tex!,  awarded  contr.act  for  the  con- 
struction of  Federal  Aid  Project  No.  18. 
Grant  county.  13.827  miles.  Work  con- 
sists of  cement,  concrete  and  c'-inhi«d 
stone  surfacing,  grading  and  dralna^p 
structures  on  said  road,  at  $211,090. 

N.  Mex.,  Santa  Fe — J.  V.  Stryker  Con- 
strurt'on  Co.,  Denver.  Colo.,  awarded  con- 
tr-'ct  for  construction  of  Federal  Ail  Proj- 
ect No.  23.  De  Race  county,  8.747  mi'es,  at 
$37,040. 

N.  Y.,  Belvldere  —  The  Masterson  Con- 
struction Corj).  awarded  contract  for  the 
ITopc-B!airstn\vn  road,  a  distance  of  a 
little  over  5  miles,  at  $109,365. 

N.  Y.,  New  York  City— The  Union  Pa»- 
ing  Co..  of  2875  B'w.ay  awarderl  contract 
for  furnishing  labor  and  material  for  re- 
paving  witii  asiihait  mastic  the  walks  of 
Riverside  P.nrk,  in  the  borough  of  Man- 
h.Tttan.    .-It    $9,010. 

Tex.,  El  Paso— The  El  Paso  Bitullthic 
Co.   awarded  contract   for  21.307  sq.  yd.  of 
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To  the  riijht  is 
shown  an  Kxtcrlor 
View  of  the  Mem- 
orial Tower  and 
Meter  Station. 


Simplex  Meter  Re- 
corders. Interior  View, 
Showin<;  Remarkable 
Installation  by  Simplex 
Valve  &  Meter  Com- 
pan\  for  Metering 
Water  Supplied  to  the 
Five  Distribution  Sys- 
tems of  Newark, 
New  Jersey. 


Use   the   Coupon   opposite  for  a   free   copy  of 
"METHOD  OF  METERING  THE  WATER 
SUPPLIED  TO  THE  FIVE  DISTRIBUTION 
SYSTEMS  OF  THE  CITY  OF  NEWARK.  N.  J." 

By  GEORGE  SANZENBACHER 
Engineer   and   Sup«ri  ntcndrnt 
Dept.  of   Water,   Newark 
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IH-in.  Warrenlte-bltulithlc  pavement  on 
5-Ui.  concrete  foundation  at  El  Paso. 

Tex.,  El  Paso — The  Lee  Moor  Construc- 
tion Co.  awarded  contract  for  the  con- 
struction of  12  miles  of  concrete  road  ex- 
tending from  Fabens  to  the  eastern  boun- 
dar>-  line  of  the  county  at  J3S0.000. 

Utah,  Salt  Lake  City— More  than  H.- 
500.000  will  be  spent  In  road  work  In  the 
national  forests  of  the  Intermountaln  For- 
est District  during  19;i  according  to  a 
report  at  the  offlce  of  the  Wasatch  Forest. 

Wash.,  Seattle — Jahn  &  Bressi.  710  New 
York  block.  Seattle,  low  bidders  for  the 
slulcint;  of  ISO. 000  cu.  yd.  of  material  Into 
Elliott  avenue  at  tl90.2S3. 

Wash..  Seattle — Moore  Construction  Co. 
low  liliiil.rs  fur  pavinK  four  mlUs  of  the 
Cheney  highway  near  Spokane  at  J49.054. 


Bridjies 


III.,  Lawrencevllle— G.  H.  Goodlink  of 
Lawrenccvllle  awarded  contract  for  con- 
structing four  reinforced  concrete  bridges 
to  be  built  on  the  county  lines  between 
Crawford  and  Ljiwrence  Counties,  includ- 
ing 24S  cu.  yd.  reconcrete.  known  as  the 
Birds.  Montcomer>-.  Mt.  ZIon  and  Vlncel 
bridges,   at  J6.572. 

N.  H.,  Portsmouth— The  American 
Bridge  Co  of  Boston  was  low  bidder  for 
construction  of  a  superstructure  of  the 
new  PIscataqua  Memorial  bridge  at 
1619,000. 

N.  J.,  Elizabeth— Linde  &  Griffith,  low 
bidders  for  constructing  bridge  over  the 
Enizaboth  River  .Tt  South  Front  street,  at 
JI9J.0OO. 

Wis.,  Ashland— T.  E.  Telstech.  Menom- 
inee. Wis.,  .iwarded  contract  for  the  con- 
struction of  bridges  as  follows:  Ander- 
son Bridge  on  the  Federal  Truck  Highway. 
12.430;  Devlngor  Bridge  on  Brunswiller 
Creek  at  13.384:  Mellen  Bridge  over  Dev- 
IIJ   Creek    at    $2.82C. 


Drainage  -  Irrigation 


Ml.,  Jacksonville — F.  H.  Foote  of  Dick- 
erville.  Mich.,  and  W.  F.  Sternberg  of  Piper 
City,  HI.,  low  bidders  at  25  cents  per  cubic 
yard  and  26  cents  per  cubic  yard,  respect- 
ively, for  a  total  of  approximately  124.000 
cubic  yards  of  excavation  for  Mud  Creek 
Drainage  District,  of  Morgan  and  Cass 
counties. 

la.,  Wapello— Fred  B.  Smith,  Clarion. 
Iowa,  awarded  contract  for  the  construc- 
tion of  drainage  district  No.  22,  comprising 
Ave  miles  of  ditches  at  71.000  cubic  vards 
of  earth  excavation  at  37  H  cents. 

Nebr.,  Oshkosh— Frank  McCarter  of  Bay- 
ard. Nebr.,  Is  the  principal  contractor  for 
the  reconstruction  of  canal  for  the  Xorth 
River  Irrigation  District.  Project  wlU  In- 
volve an  expenditure  of  }120,000. 

Utah,  Salt  Lake  City— Bonneville  Irriga- 
tion District  awarded  contract  to  the  Shat- 
tock  Construction  Companv  of  San 
Franrl.qco  for  building  a  pumping  plant  and 
distributing  sy.stem  through  the  said  dls- 
•rl"''-     Work  to  Involve  an   expenditure  of 


Sewerage  -  Sanitation 


Calif.,  Los  Angeles— John  Sutalo  award- 
ed contract  for  construction  of  cement 
pipe  sanitary  sewer  to  be  constructed  In 
Ravenna  Ave.  and   In   J  St..   at   12.819. 

Calif..  Los  Angeles— .Tohn  Balch  award- 
ed contract  for  constructing  cemont  pipe 
sanitary  eewer  In  Ocean  Ave..  In  Seaside 
Ave.,  and  In  Harris  nace.  In  allev  south- 
ea.'teriy  from  Ocean  Ave.,  in  Bayonnc 
Place.  In  Riverside  Place  and  in  first 
In  first  alley  southeasterly  from  Oceftn 
Ave;  In  Ontario  Walk  and  In  Division 
PI«c».  Bnvonne  Place.  Cascorta  Place  In 
Hr—  ..--  In  Riverside  Place.  In  Scr'nn- 
''>■  'I    In    Ontario   Walk   and    Oe- 

"f  Tot.il    cost    for    sewer    enm- 

Pl>'"        S.I    ,  I  I. 

v.f?*"J.- v'-°'  A"0»le»— Adam  Dalmatin  and 
.Mik.  niho  nwarried  contract  for  construct- 
''"'  I  clay  pipe  sanitary  sewer  on 

^'  and  Galena  St..  at  t4.500. 

—  '-'''     "'-^       I.nngston      of 


inch  standard  vlt.  sewer  pipe,  including 
S:  manholes;  660  yards,  S  flush  tanks  and 
lamp  holes,  at  $43,596.  Crushed  rock  at 
70  cents  per  foot. 

N,  Y.,  New  York  City — Kennedy  & 
Smith.  94  Main  St.  Flushing,  awarded 
contract  for  construction  of  sewers  to 
connect  with  Queensboro  Hospital  at 
?2,494. 

N.  Y.,  Ossining— Carroll  Contraoting  Co., 
Iiic  .  103  Park  avenue,  N.  Y..  will  probably 
l)o  awardid  contract  lor  sanitary  work, 
sewerage  and  water  supply  systems.  Sing 
Sing  Prison.  Ossining.  N.  Y. 

Pa.,  Erie — Willis  Bancroft,  .Ir..  low  bid- 
der for  .1  nine  inch  sanitary  sewer  on  21st 
.Hti-eet  at  J1,D22. 


Utah,  Salt  Lake  City— Villadsen  Bros. 
Dooly  Bldg..  Salt  Lake  City,  awarded  con- 
tract for  furnishing  labor  and  material  for 
the  Roosevelt  Junior  High  School  located 
on  Lincoln  avenue  between  Stli  and  9th 
South  streets  at  $141,709. 

Ind.,  Fort  Wayne— J.  M.  E.  Hiedel  of 
Fort  Wayne  awarded  contract  to  construct 
a  hospital  in  Ambur,  India.  Dr.  Theo. 
Doederline  of  Chicago  will  be  in  charge  of 
hospital. 

Wash.,  Seattle — Eckart  Plumbing  and 
Heating  Company  of  1614  Third  avenue 
awarded  contract  by  the  Sound  Construc- 
tion and  Engineering  Company,  Lowman 
Building,  for  the  plumbing,  heating  and 
ventilating  of  new  10  Moor  Telephene  Bldg 
3rd  avenue  and  Seneca  street,  at  1180.000. 


Rivers  -  Harbors 


] 


III,  Moline — The  National  Engineering 
Co.  of  Davenport  awarded  contract  for  the 
construction  of  storm  drain  extending  from 
First  to  13ih  street  and  from  the  north 
limits  of  the  city  to  the  foot  of  the  hill 
district,  cost  $236,000. 

N.  C,  KInston— R.  L.  Blalock,  Kinston. 
awarded  contract  for  power  plant  building. 
Auxiliary  Pumping  Station  Bldg..  Ma- 
chinery and  Chimney  Foundations  at  $78,- 
OOO. 

Tex.,  Port  Arthur — Board  of  Supervis- 
ors of  the  Fresh  Water  District  awarded 
contract  to  Xagle,  Witt  &  Rollin  for  work 
at  Port  Arthur  at  a  5  per  cent  basis.  A 
hand  issue  of  $2,000,000  was  recently  voted 
for  this  proJecL 


Buildings 


t.: 


Sprinetleirt    r. 
stnictlon     of 


for   the  con- 
25.230     ft.     8- 


Callf.,  Los  Angeles— The  J.  (".  Thurmdn 
Co..  El  Monte.  Calif.,  low  bidder  for  fur- 
nishing labor  and  material  for  the  con- 
struction of  a  four-room  .^nd  sanitarium 
additions  and  .alterations  to  the  present 
school  building  on  the  north  side  of  Dur- 
fee  road,  corner  of  Lexington  avenue,  at 
$61,077. 

D.  C,  Washington — Sklnker  &  Garret. 
1416  G.  St.,  N.  W.,  awarded  contract  for 
the  construction  of  an  S-room  addition 
to  the.Takoma  School  No.  118,  located  on 
the  Plney  Branch  Road  and  Dahlia  St,. 
Takoma   Park.    D.    C,    at    $152,972. 

Md.,  Baltlmore^The  Standard  Construc- 
tion Co.  awarded  contract  for  .school  No. 
76.   Uitrohe   Park,  Baltimore,   Mii,   at  $444.- 

sno. 

Md.,  Baltlmore^The  Standard  Con- 
struction Co.,  PTiiladelphla,  Pa.,  awarded 
contract  for  the  construction  of  school 
buildings   at   l^trobe   Park.    Baltimore,   for 

$465,000. 

Mass.,  Boston— C.  S.  Cunningham  and 
Son  Construction  Company  awarded  con- 
tract for  constructing  municipal  buildings 
for  Hyde  Park.  $253,556. 

Okla.,  Muskogee — The  Manhattan  Con- 
struction Company  of  Muskogee  awarded 
I'lntract  for  the  construction  of  a  million 
dollar  .■janltorlum  to  be  erected  three  miles 
from  the  town  of  Talihima  In  the  Kiamichl 
mountains. 

Okla.,  Oklahoma  City — S.  A.  Layton, 
Archt..  presented  plans  to  the  city  plan- 
ning commission  for  the  proposed  union 
station  to  be  erected  at  an  estimated  cost 
of  $800,000. 

Ore.,  Portland— The  Mangus  Tavlor  Com- 
p.any.  contractors.  Panama  Building,  will 
rebuild  Lyric  Theater  Building,  which  is  to 
be  used  as  a  ticket  offlce  for  the  Southern 
Pacific  Electric  lines.  New  building  will 
cost  $60,000.  Contracts  for  the  following 
have  not  been  let:  Marble,  flooring,  mill 
work  and  hardware. 

Pa.,  Barnesboro- .Tames  O.  Lunt  &  Son 
.awarded  contract  for  the  erection  of  coal 
tipple  at  new  mine  for  the  Moss  Creek 
Coal  Co. 

Pa.,  Erie- Prahl  Construction  Company 
of  Harrisl.urg  will  be  awarded  contract  for 
construction  of  the  second  unit  of  the  bat- 
talion armory  at  $32,932. 

Pa.,  Erie— The  Prahl  Construction  Com- 
pany, low  bidders  for  construction  work 
on  tl  e  East  High  School,  at  $198,039.  for 
the  main  building,  and  $30,719  for  the  shop 
wing  work. 

S.  Dak.,  Mitchell — Sugarman  Construc- 
tion Company.  Des  Moines,  awarded  con- 
tract for  construction  of  $200,000  corn 
palace  auditorium 


Ky.,  Louisville— II.  P.  Gazzani  Machine 
Co.,  Pittsburgh,  Pa.,  was  low  bidder  for 
the  following  :  Lot  A,  Gate  Operating  Ma- 
chinery, at  $6,500;  Lot  B.  Valve  Operating 
Machinery,  at  $10,760.  Lock  No.  48,  Ohio 
River. 

Pa.,  Philadelphia— The  American  Dredg- 
ing Company.  Philadelphia,  low  bidder,  for 
dredging  in  Delaware  River  at  29  cents  per 
cubic  yard,  scow  measurement.  Estimated 
S'Pi'",'''*'  °f  material  to  be  removed  about 
600,000  cubic  yards. 

Va„  Petersburg— George,  Hanklns  and 
George.  Richmond,  Va..  and  the  W.  P. 
Thurston  Co.,  Richmond,  Va.,  were  low 
bidders  for  constructing  reinforced  con- 
crete conduit  In  .-Vpnomattox  River  Va 
y^iir   Petersburg,  Va.    Both    companies   bid 

Wash.,  Seattle — The  lowest  bid  received- 
by  the  Seattle  PortCommission  for  furnish- 
ing sand  and  gravel  roofing  for  the  Pier 
B  west  Transit  shed,  was  the  Occidental' 
-Sheet  Metal,  at  $8.98  per  square.  Shed  re- 
quires 600  squares  of  100  square  feet  each. 


N.  C,  Wilmington— The  Electric  Main- 
tenance Company  of  Wilmington  awarded- 
contract  for  the  installation  of  electric 
driven  machinery  at  the  Swift  Fertilizer 
Plant,  at  $10,000, 

Wash.,  Seattle— The  Ne  Page-McKenny 
Co..  Armour  Bldg.,  awarded  contract  for 
electrical  work  for  the  Pacific  Telephone 
Co.  s  new  $1,000,000  structure  on  Third 
ivenue  and  Seneca  street,  at  $25  000 


Ind.,  Indianapolis— The  Automatic  Vot- 
ing Machine  Co,  was  only  bidder  for  fifty 
additional      voting     machines      in      Marlon, 

County  at   ,?65,0O0. 

Mich.,  Detroit— The  Railway  Track  Work 
Co.  awarded  contract  for  furnishing  Street 
Railway  Commission  with  one  Universal- 
rotary  track  grinder  at  $1,425  and  one  re- 
ciprocating track  grinder  at  $2,625.  The 
International  Steel  Tic  Co.  awarded  con- 
tract for  furnishing  the  Street  Railway 
Commission  with  8.800  steel  twin  ties  at 
$8,45  each.  The  Cadillac  Tool  Co.  awarded 
contract  for  furnishing  Street  Railway  Com- 
mission with  one  No.  5  type  Watson  Still- 
man  portable  hydraulic  rail  bending  ma- 
chine at  $925.  The  Detroit  Copper  &  Brass 
Rolling  Mills  awarded  contract  for  furnish- 
ing 30  miles  of  trolley  wire  on  the  basis 
of  $14.62%  per  cwt.  The  Eggers-Pole  & 
Supply  Co.  for  furnishing  cedar  iroles  as 
follows:  200  Class  B.  35  ft,  at  $20.25  each; 
100  Class  N.  30  ft.,  $18.10  each;  50  Class  B, 
40  ft.  at  $22.35  each;  50  Class  B  45  ft. 
treated  cedar  poles  at  $27.80. 

N.  Y.,  Central  Isllp— The  Troy  Laundry 
Machinerj'  Co,  of  New  York  City,  awarded 
laundry  equipment  Brooklyn  State  Hos- 
pital, at  $20,645. 

O.,  Columbus— The  JSlIlott  Co.  of  Cleveland 
was  awarded  contract  for  furnishing  and 
delivering  one  double  strainer  for  the  mu- 
nicipal light  plant  at  $2,118. 

Tex..  Beaumont  —  Citizens  authorized 
bonds  of  $75,000  to  fire  department  and 
$25,000  to  police  department  for  equipment 
and    improvements, 

Texas,  Houston — City  Electricl.an  Clar- 
ence R.  George  asks  for  an  additional  ap- 
propriation of  $25,000  for  the  purchase  of 
many  additional    fire  alarm    boxes. 
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Built  for  hard  aii<l  coiilimioiis 
service  by  the  woild  s  largest  makers 

GAKA(iFAir,\,  in:i«-liinixl>.  f oiiiHlryni«n. 
{iiiiiiil>rr>  and  >t«-aiiiHUrr>— iIiom-  \\liu«.r  joljs 
call  for  tilt'  frrratrsl  varirly  <»f  Mork  ami  work- 
in«;  coinlilions— hav»'  fouiul  ihr  >«trrii;rlli.  li^liliirss, 
siinplii-ity  and  rconomy  »)f  Kvt'rfa<l>  a  fin-at  ad- 
vauta«;<'. 

Hiiill  l)V  Owvrld  to  ronl'oriii  to  llirir  lii<:li 
standard  of  >\orkiiiau>liip.  i;\rr«'ad>  W  ridiiij:  and 
(]iittiii<>;  Apparatus  is  «'sp«'cially  (IoI^immI  to  sup- 
ply portaldr,  t-asily  liaiidlrd  an<l  wrll-lKdaucrd 
tools  of  unusual  ^tn-njrtii  an<l  j^n-al  >inipli<'ily  of 
construction — apparatus  to  stand  up  un<l«'r  tlur 
severest    trial-..       Slodrrately    priced    and    of    low 

operatiiij;  expense no  etpiipnient  made  is  belter 

for  its  purpose. 

Eveready  Apparatus  and  Supplies  are  on  sale 
evervwlii're.  Fill  in  and  mail  the  coupon  f*»r  new 
eatalofi  and  name  and  address  of  your  l«)<al  dis- 
tributor. 
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{Evvrvaily  Appnrdtus  Dvpt.) 
3&U  JASI'KK   I'LACK.  CHICAt.O,  II J,. 
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Save  Time  in  Reading  and  in 
Searching  for  Information 

ENGINEERING  AND  CONTR.\CTING  is  published  as  four  monthly  magazines  corresponding  to 
each  of  the  four  divisions  of  the  civil  engineering  and  contracting  field— (1)  highways,  (2)  hydrau- 
lics. (3)  railways  and  excavation.  (4)  structures.  These  four  monthlies  are  so  co-ordinated  m 
weeklv  sequence  as  to  produce  a  weekly  journal  whose  articles  cover  the  entire  field  of  civil  engi- 
neering.    The  contract  news  of  the  entire  civil  engineering  field  appears  in  every  issue. 

In  the  year  there  are  four  months  having  five  Wednesdays.  On  these  "5th  Wednesdays"  we  publish  our  four 
Foreign  Engineering  Review  Quarterly  issues,  devoted  to  improvements  made  in  foreign  countries  in  the  civil 
engineering  field. 


Roads  and  Streets  Monthly 

Publlabed  the  l«t  Wednesday  of  each  month.  TW» 
monthly  \saut  contains  articles  wrlttt'n  for  those  who 
dealgn.  build  and  maintain  country  .  oads  and  city  or 
Tillage  atreetB.  Hlfhway  enfflneera  anrt  contractors,  city 
and  county  enfflneera.  road  and  street  superintendents 
require — and  this  Issue  of  ENGINEERING  AND  CON- 
TRACTING furnishes — a  hljhly  specialised  lot  of  articles 
containing    new    and    usable    Information    on: 

(a)  Boada  <c)    Street   CleanlnB 

(b)  Btra«te  <d>    ManlclpaJ   Mlscellanl«a 


Waterworks  and  Hydraulic  Monthly 

This  Issue,  published  the  second  Wednesday  of  each 
month.  Is  <>f  linmndlate  use  to  hydraulic,  sanitary  and 
Irrlecatton  engineers,  superintendents  and  contractors.  Its 
articles  relate  solely  to  what  may  b*-  broadly  called  hy- 
draulic or  water  problems' — waterworks,  sewer  and  sanl- 
tatMn  drainage  and  Irrigation,  water  power.  Tbts  Water- 
workfl  and  Hydraulic  Monthly  issue  Is  the  only  American 
perlndlcal.  other  than  society  proceedings,  whose  articles 
relate  exclusively  to  the  tield  of  hydraulics.  It  stands. 
tht-rt  forn.    In    a    class    by    Itself.       It    covers: 

(a)  Waterworks  (c>    Irrigation    and     Drainage 

(b)  Sfwers  and  Sanltatinn        (d)    Power 

(e)    .>lan»Kement    and    Ottice    Hystem 


These  Two  Issues  Completely  Cover  the  Municipal  Engineering  Field 


Railways  and  Excavation  Monthly 

This  Issue,  published  the  third  Wednesday  of  each 
month,  affords  engineers  and  contractors  engaged  In 
excavation  work  the  only  magazine  specializing  on  thiH 
fleld.  While  excavation  occurs  In  practically  every  class 
of  civil  engineering  work  the  articles  which  are  to  be 
foynd  In  this  Issue  deal  with  such  heavy  excavation  an 
la  encountered  In  railway  work,  construction  of  canals. 
nart>or»,  river  Improvement,  etc-  This  Issue  also  con- 
tains articles  on  railway  construction,  river  and  harbor 
Improvements  and  all  other  classes  of  government  work. 
It    covers: 

(a)  RxraratloD  and  Dredrlac        (c>    Harbors  and  Docks 

(b)  RWers  and  Canals  (d)    Railway  Construction 

(e»    Management    and    OfQre    Hyntem 


Buildings  and  Structural  Monthly 

Published  the  fourth  Wednesday  of  each  moorh. 
Probably  more  civil  engineers  specialize  In  structural 
w'trk — buildings,  bridges,  etc. — than  in  any  other  branch 
of    civil    engineering. 

Our  Building  and  Structural  Monthly  Issue  Is  the  onl? 
exclusively  structural  engineering  periodical  not  published 
by  a  manufacturing  firm.  Its  specialized  appeal — through 
every  one  of  its  articles — Is  to  the  designer  and  builder 
cf  Industrial  and  commerclat  buildings,  all  bulldlags  In- 
volving engineering  design,  bridges  and  other  structures 
It    covers: 

<a)    BnUfJIngs         (c)    Ship    Construrtlon 
(b)    Bridges  id)    Mlftoellaneous    Stmetnres 

(e)    Properties   of    Materials 


FILL    IN    BLANK    BELOW  AND  MAIL  TODAY 

We  Will  BiU  You  Later 


ENGINEERING   AND   CONTRACTING 

608  South  Dearborn  Street,  Chicago 


-1920 


Find  enclosed  $4.00  for  which  please  enter  my  subscription  to  "E.  &  C."  for  all  weekly  issues, 
(52  in  all)  for  one  year. 


Wwm  writ*  »lalBl7  th«  ■•■>•  af  UdlTldDsl,  daputBMit,  sr  OoaipBBT. 


StTMt  AddrcM,  Cttr   and    8t«t«. 


D«c.  29,  1920. 
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THE 

BARNES 

CONVERTIBLE  DIAPHRAGM  PUMP 

TWO  PUMPS  IN  ONE 


Capacity  10,000  to  12,000  gallon*  pir  hour 

Exclusive  Features 

Convertible — This  new  piini|)  can  l>c  converted  I'runi  tlie  Dpin  .simut  "Anti-Splash"  type  ti>  the  closed  spout 
"Odofor"  type  by  replacing  only  seven  parts. 

Suction  N'alve — Equipped  with  new  type  suction  valve  which  can  be  removed  without  disturbing  the  suc- 
tion hose. 

Replacing-  DiaphraRni — Xothin^  to  it,  because  the  spout,  which  clamps  the  diaphraKUi  in  place,  is  made  sep- 
arate  from  the  Overhead  Jack. 

Permanent  .'\li({nnient — The  Overhead  Jack  is  supported  by  the  metal  base  and  does  not  rest  on  the  com- 
pressible diaphraKin.     It  cannot  be  bolted  down  out  of  proper   alignment. 

WE  CL.MM — Thai    this   new   pump  is   the  mn^t   prartir.il,  portable,  power  diaphragm  pump  ever  developed. 

Our  Bulletin  No.  ECS  will  convince  you  of  the  truth 
of  the   above   ttatement  --  Let    u»    tend   it    to   you. 


THE  BARNES  MANUFACTURING  CO. 


MANSFIELD,  OHIO 


Chicago  Office 
1105  Monadnock  BIdg. 


Wc.tcrn  Office 

239  v..  12th  Street 

Oakland,  Cal. 


30 
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Simple  Scientific  Planfiling 

ECONOMY  U.PLANFILE 

There  are  many  good  reasons  wliy  you  sl'.ould  use  our  U-P!anfile — why  ic 
IS  superior  to  any  other  system  of  planfiling. 

The  capacity  of  a  Planfile  is  much  greater  than  that  of  a  section  of 
drawers  of  the  same  size.  Drawings  are  kept  perfectly  fiat  and  smooth 
Ihei-e  is  no  jamming  or  crushing.     It  is  absolutely  dustproof. 

Tncn  there  is  the  advantage  of  a  better 
classification  of  drawings  bv  the  use  of 
folders— and  your 

Drawings  Are  Easily 
and  Ouicklv  Located 

The  owner  of  a  U-PLA^^ 
FILE  has  more  filing  sp.-ice  at 
his  disposal  than  is  given  by 
.iny  other  case  on  the  market. 

The  U-PLANFILE  costs  65  to  95 
per  cent  less  than  drawer  subdivid- 
ing, and  there  is  absolute  protection 
against  water  in  case  of  fire. 

We  soticsl  your  corrtspondenct. 
Let  KS  kn(nv  about  your  needs. 


Ceconomy> 

U--S     HAI    lO  f    P.I   C  E. 


Economy  Drawing  Table  &  Mfg.  Co 


Adrian,  Mich. 


Por  You    Personallv 

J.   yjL    X  yjKA^    X  wi  ovyiiciii  y 

'  1  ^HERE  is  a  real  reason — a  purpose — a  message — in 
J_  every   advertisement  that  appears  in  Engineering 
and  Contracting. 

Each  one  marks  its  own  particular  phase  of  progress— 
of  improvement — of  something  new  under  the  sun  or  of 
something  time-tested  and  proven. 

If  you  read  these  advertisements  intelligently  you  wiU 
*ind  them  both  interesting  and  profitable. 

D€c.  29.  1920 
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PREFERRED  BY  THE 
MAJORITY 

There  is  going  to  be  so  much  construction  work  the 
coming  year  that  the  amount  of  money  the  contractor 
can  make  will  depend  almost  entirely  upon  how  well 
he  equips  himself  to  secure  speedy  construction  with- 
out sacrifice  in  quality. 

With  three  sizes  of  batch  capacities — with  fourteen 
different  outfits.  Xo  matter  what  kind  of  concrete 
work  vou  will  have,  there  is  a  JAEGER  MIXER  for 
you.  Each  JAEGER  MIXER  is  famous  for  being  effi- 
cient, economical,  strong,  durable,  and  low  in  first  cost. 


JAEGER  PLACING  EQUIPMENT 


Puts  the  concrete  where  you  want  it  in  the  shortest 
time.  Saves  SO^o  to  75%' on  building  construction. 
Eliminates  the  wheelbarrow  gang.  No  spilling  of  con- 
crete, quickly  erected  and  knocked  down. 

Write  JAEGER  Today 

Get  the  JAEGER  booklet  describinR  the  placing  equipment 
and  mixers  for  every  need— you'll  find  just  the  machine  you've 
been  looking  for.    Write  that  letter  now. 


The  JA£Ger  Machine  Company 


222    Dublin    Street 


Columbut,    Ohio 


^ 


"AMIX  A  MINUTE 


^1 


^ 
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Why   the   Reputation    of 

Newport  Culverts 

Endures 


}mmi/iW)uimmiP!/ii/mmii)'j^^^ 


Because  INewport  Culverts 

of  "Genuine  Open  Hearth  Iron"always  check 

up  on  analysis  or  spelter  coat 

As  an  instance  of  this  a  recent  check  of  the  Georgia  School  of  Technology  for  the  State 
Highway  Department  of  Georgia  on  spelter  coating  showed  as  follows: 

Laboratory  No.  1487 — 

Material :   30  Inch   Galv.    Iron   Culvert   Pipe,   Marked   Ga.    120,   Carroll   Co 

Amount  of  Spelter,  2.37  Ozs.  per  Square  Foot. 

Laboratory  No.  1488— 

Material:     24   Inch   Galv.    Iron   Culvert   Pipe,   Marked   Ga.    120,   Carroll   Co. 

Amount  of  Spelter,  2.20  Ozs.  per  Square  Foot. 

Our  guarantee  of  not  less  than  two  ounces  of  spelter  to  the  square  foot 
of  exposed  surface  is  lived  up  to  on  every  foot  of  culvert  pipe  we  manufacture. 

The  above  example  is  typical  of  various  tests  made  for  State  Highway  Departments  all  over  the 
country.  We  are  not  satisfied  with  just  coming  up  to  the  requirements,  l)Ut  always  aim  \o  make  Newport 
Culverts  just  a  little  better  than  the  specifications  call  for. 

Send  us  your  address  and  let  us  tell  you  more  about  them. 

EWPORT  CULVERT 


833  W.   lOlh  ST. 


/  If  NEW  PORT 


KENTUCKY) 


Dec,  29,  1920, 
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IN  STALL    A 


MOW 

DISC    CRUSHER 

Now  to  Supply  Your  1921  Needs 


riie  Sjmons  Disc  Crusher  is  ready 
to  help  you  meet  unusual  conditious. 
Its  installation  in  your  plant  means 
iiureased  output — and  increased  out- 
put means  a  greater  share  of  the  new 
business  in  nineteen  twenty-one. 

Symons  Disc  Crushers  give  the 
most  remarkable  crushing  economy 
and  uniformity  of  product — operating 
on  all  sorts  of  material,  from  soft 
carbonates  to  the  tough  cherty  ore. 


Symons  Crushers  are  economical  in 
power  consumption — excel  in  low  re 
pair  cost  and  assure  you  of  a  uniform 
product  at  the  lowest  i)ro<luction  cost. 

Our  engineers  are  at  your  service 
in  the  design  of  your  plant  and  are 
in  a  position  to  go  into  the  smallest 
detail  of  the  arrangement  of  your  re- 
duction equipment. 


Gyratory  and  Jaw  Crushers  for  Initial  Breakers,  Symons  Horizontal  Disc 
Crushers  as   Inti-rmcdiate  Breakers.   Svmons  Vortical   Disc  Cru^ihcrs   as   Inter- 
mediate or  FinishinK  Crushers,  Ball  Mills  and  Tube  Mills  for  Finish  (irindinR, 
Crushing  Rolls  as   Intermediate  Crushers.   Pulsatink'  and   RevolvinR  Screens. 
All  BiKaa  In  stock  for  immadUts  ahipmont. 

Write  for  full  technical  de  scrip  I  on  and  other  interesting  data. 

CHALMERS  &  WILLIAMS 

1440  Arnold  St.,  Chicago  Height*,  lU. 
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Cement-Giin 

Shooting 

Walls  and 

Floor 


Of  Flume 

IV4  Miles 

Long 


For  Building  Construction,  Protecting  Structural  Steel,  Levee  Work, 
Lining.Shafts,  Masonry  Repairs, Lining  Irrigation  Canals  and  other  uses 

Try  "Cement- Gun"  Economy 
And  Be  Convinced 


Gunite  is  a  sand-cement  mortar 
applied  by  the  "Cement-Gun" 
process.  It  has  solved  a  great 
number  of  unusual  structural 
and  waterproofing  problems. 
The  variety  of  work  successfully 


accomplished  by  this  process 
is  indicated  in  the  list  mentioned 
above. 

Our  Literature  shows  many 
unique  "Cement-Gun"  jobs. 
Send    Today  for   your   copy. 


CEMENT- GUN  COMPANY,  INC. 


Cornwells,  Bucks  County,  Pa. 


(Suburb  of  Philadelphia) 


SO    Church    SI..    Now    Tork   City 

904  Chamber  of  Commerce  Bldg.,  Chicago 

211    Fulton    BldK..    Pittsburgh 

Citizens   National    Bank   Bldg., 

Los  Angeles 

S12  Va.  Light  &  Power  Bldg.,  Richmond 

204  R.  A.   Long  Bldg.,   Kansas  City 

616  Mohawk  Block,  Spokane 

EaMtem  Canada-^ 

Ooneral   Supply   Co.,    360    Sparks  St.. 
Ottawa,  and  , 

85    Water  St.,   Winnipeg.   Man. 

'Agencies    In    all    principal    foreign 
Couniries. 


Dewey  combined  air  dryer  and 
water  heaters  deliver  DRY  AIR 
to  your  "gun"  or  air  tools. 


Dec.  29.  1920. 
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LAP  WELDED  STEEL  PIPE 


12  to  72   inches 

SPIRAL  RIVETED   PRESSURE  PIPE 

3  to  42  inches 

No  Matter  Where  You  Arc  Located,  You  Can  Be 
Sure  of  Prompt  .\ttcntion  to  Your  Needs  and  Sug- 
gestions  that    Arc    Very    Likely    to    Prove    Helpful. 

\\  liile  your  particular  problem  may  not  be  difficult,  we  welconn 
a  chance  to  co-operate  with  you  in  the  solution.     We  pladly  furnish 
specific  and  complete  information  on  any  and  all  of  the  products,  or  in 
any  reasonable  way  help  you  in  the  selection  of  the  pipe  your  installa 
tion  requires. 

Our  Lap  Welded  Steel  Pipe  made  up  in  thickness  from  J4  to  IJ^j 
inches  is  especially  suited  for  Intake  Mains,  High  Pressure  Hydro 
F.lectric  ^^ipe,  Dredging  Work.  Vacuum, Pipes,  etc. 

Tavlor  Spiral  Riveted  Pipe  is  extensively  used  for  long  water 
supply  lines  and  for  Exhaust  Steam  around  Industrial  Plants. 

the  helical  seam  makes  it  30  to  50  per;cent  stronger  tlian  othei 
pipe  of  ?ame  thickness.  Especially  adaptable  for.  high  pressure  work, 
as  it  will  stand  greatest  pressure  for  its' weight.       . 

Prompt  shipment  from  stock  or  special  orders  executetron  short 
notice. 

Send  for  catalog. 


American    Spiral    Pipe   Works 

r^  V,  ;  ^  d  cr  o  Illinois 


Chicago 


Nrw  York  City'Office:     SO   Church  Street 


iniMmiiiiiiii 
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Tiff 


Reliable  Equipment 

liftin  Duiniiing  \\'a.<i-ons  and  Trucks,  also  Tiffin  Street  Flushcrs 
and  S])rinklers.  have  lonij  been  known  for  their  stability  and  deep 
seated  quality. 

This  ctuupany  is  an  old  concern, — a  concern  that  has  utilized  each 
year,  since  founded,  for  steady  progress  and  advancement. 


To  buy  equipment  without  investigating  the  merit  of  Tiffin 
\'ehicles  would  look,  in  the  light  of  Tiffin  records,  like  a  short- 
sighted policy. 

We  do  not,  however,  rest  content  on  our  i)ast  achievements  but  are 
prepared  to  bid  aggressively  on  your  requirements.  We  can  and 
will,  if  given  the  opi)ortunity,  show  you  sound  business  reasons  for 
giving  us  the  order.    Literature  on  request. 


&Ae  Tiffin  Wagon  Co.,  Tiffin,  Ohio 


j 


Dot .  29.  1920 
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You  Make  No  Mistake 
In  Selecting 

Robinson 

Segment  Sewer  Blocks 

for  f ' 

Permanent^^ 

Sewer  Construction 


Robinson  Segment  Block  Sewers  \ 
are  easy  to  build  and  can  be  built  ■ 
only   one   way — the    right   way.    [> 

The    Only    Segment    Block 

That  Gives  Absolute  Water - 

Tight  Construction 


N 


\ 


> 


J. 


From  both  the  standpoints  of  design  and  ser\-ice  you  will  be  firm  in  the  bcJicf  that  it  is  the  best  sewer  block 
manufactured. 


"Distinctive"  Features  are 
Easy  to  Handle  Watertightncss 

Ea-sv  to  Lav  Practical  Sub-Drain 


— also  Scwcr  Pipe 
Fire  Brick  and  Clay  Flue  Liners 

Wall  Coping  Stove  Pipe 


We  are  the  largest  and  oldest  company  in  the  clay   workinK   industry  —  but  our  ten   plants  are  modem  1 
Do  not  hesitate  to  consult  us  about  vour  scwor  prohk'ms.  Send  for  catalog  and  full  particulars. 


^ 


NEW  -yORK    CITY.   lOih    Floor. 

Flauiron  Bidg. 
CHICAGO.  ILL     1306  Chamber  of 

Commerce  Bldg. 
BOSTON.  MASS  .  73  Tremoni  St. 


^  Robin5-on 

Clay  Product  Co.  Akron.Ohio 

Bninfhes 


BUFFALO.  N   V  .  1 154  Seneca  St. 

SYRACUSE.  N.  Y..  401  Fulton  St 

TORONTO.   ONT..  CANADA. 
608  Temple  Bldg. 
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m  I      ^^■■J        I     ^^m        I^K^  The 

■  ■      ^^^^^        H^^F^  ^^^     Industrial  Truck 

TRUCTRflCTOR 

Solves  the  Haulage  Problem 

for  Every  Contractor 

Partial  List  of  Contractors  The  Clark  Tructractor  is  a  speedy,  economical 
Using  Clark  Tructractors:  machine  for  distributing  dry  or  wet  material. 
,,    .      r,  It  replaces  men  and  wheelbarrows  on  road  and 

Hastings  ravement  r  i      ■  i  i     /T  ■      1  •         • 

Co Ntw  York  City        roundation  work  and  eitects  a  vital  savmg  m  cost. 

Raymond  A.  Mcrcier  ....  Detroit 

City  of  Minneapolis .  .  Minneapolis  1  he  machmc  Will  work  from  mixcr  to  forms  or 

i      W.  J.  Newman Chicago  from  loader  to  mixing  platform,  saving  time  and 

Schmidt  Construction  Co.  .  CA/cajo  moncy  on  cach  Operation.     The  Tructractor  runs 

Otu  Cement  Construction     ^^^^^^^  ,£  ^^jigg  ^^j.  ^Qur,  carrics  a  yard  of  dry  or  f-yard 

R.  J.  Powelson  Co De/roi(  of  wct  mix,  and  cHmbs  a  20%  grade  under  load. 

W.  B.  Brady  Construction  The  Tructractor  has  enabled  many   contractors 

.  ^'  •     „,■  ■,. ;  ■    '''°''  to    take     the     bonus    on     penalty     contracts. 

Jacobus  &  Windmg  .   .  .  Mtlwauliee 

Badger  Construction  Co..  A/i/ieautee  £„„j,   conlroclor   should   inceslisale   the    Tructractor  —  a 

letter  will  bring  Contractors'  BuUelin  and  full  injormaiion. 

CLARK  TRUCTRACTOR  CO. 

ItSO  Days  Avenue 

BUCHANAN,  MICHIGAN 

^^M       Move  It 

^^m  Mechanically  I 


'tEiJ^ 


Dec.  29.  1920. 
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2-yd.,  2  j-ton  (wheei Ise)  Sub-Grade  Truck 

Fills  the  gap  between  Stock  Pile  and  the  PaVer 

Paving  Contractors 

This  special  TITAN  will  solve  your 
sub-grade  hauling  —  requires  50% 
less  equipment — 50%  less  operators 
than  I-ton  trucks — costs  60'('  less 
per  yard  material  delivered. 

Has  speed  25  miles  on  high — 5  miles  on  reverse — 
40  H.  P.  motor — dumping  angle  55*^0  for  wet  mi.x 
— 2  or  3  compartment  body. 

Full  details,  price,  cost  operation, 
etc.,  on  request. 


\mmmn 


MILWAUKEE!  • 


'Minn"  '"""'"" '"  u'l' 


WISCONSIN 


IllllllllllllllllllllllllllllllllllllllllllllllllfllllllllllllllllllllllllllllllUIIIIIIIIIIIII 
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PITTSBURGH 

METER  CONPAHY 

QuAL-ii^iEiD    BY    Manv    Vears'   E.xpe:riemce   im    Meter    Buiudimg.— ' 


METERS  FOR  MEASURING 
WATER,  OIL.  AIR,  GAS.  GASOLINE 
AND  ALL  OTHER  FLUIDS. 


#/ 


MONEY  SAVED 

IS  MONEY  EARNED" 


If  you  still  supply  water  on 
the  flat  rate  basis,  you  can, 
without  lowering  your  rev- 
enue, increase  the  distance 
between  income  and  expen- 
ditures, by  metering  your 
supply. 

Let  us  tell  you  how  others 
have  successfully  overcome 
public  prejudice  against  the 
meter  system. 


Pittsburgh  Meter  Company 

General  Office  and  Works:     East  Pittsburgh,  Pa. 


SALES   OFFICES: 


New  York — 149  Broadway 
Chicago-    5  S.  Wabash  Ave. 
Kansas  City     Mutual  BIdg. 


Columbia,  S.  C. — 1433  Main  St. 
Los  Angeles — Union  Oil  BIdg. 
Seattle— 802  Madison  Street 


Drc.  29,  1920. 
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\^        POWER. PATROL 


A  Power  Grader 
for  Road  Builders 


In  a  demomtralion  al  diampalgn,  llllnolt.  a  Shatcntt  Poutr-Paltol  iulll  a  SO  fool  iciJih  of  tcult:tttJtJ 
iltett  at  an  afieeJ  <otl  of  S8't.76  ptr  mile. 

A  One-Man  Implement 
For  Road-Building  Contractors 


Any  road-builder  realizes  that  a  one-man 
power  grader  will  bring  in  big  returns  as  a 
part  of  his  road  building  equipment. 

One  man  operates  the  Shawnee 
alone.  This  machine  has  a  high  speed 
gear  for  light  work;   a  low  speed  for  heavy 


work;  and  a  speed  in  the  reverse.  The 
entire  outfit  turns  easily  on  a  16  foot  width 
of  road. 

The  Shawnee  is  not  a  farm  tractor  put 
on  the  road.  it  is  a  specially  designed 
power-grader,  built  to  do  road-work. 


Fits  In  With  Equipment  You  Now  Have 


The  Sliawnee  fits  in  with  the  road-build- 
ing equipment  you  now  have.  On  direct 
drive  it  will  do  all  of  your  leveling  and 
finishing  off,  either  on  new  roads  or  in 
preparing  city  streets  for  pavement.     On 


low  gear  it  wil'  prove  the  cheapest  tool 
for  building  short  stretches  of  new  earth 
surface  roads.  With  it?  two-speed  trans- 
miss  on  it  operates  with  greatest  economy 
whether  doing  light  or  heavy  work. 


Write  Us  for  Full  Information 


Shaw-Enochs  Tractor  Co. 


2136  I'niversilyAve..  S.  E. 
Minneapolis,     Minnesota 
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"  If  the  saving  in  operation 
of  the  vehicles  aggregates 
as  much  per  annum  as  the 
annual  allowance  for  in- 
terest, maintenance  and 
depreciation,  the  outlay 
may  be  regarded  as  eco- 
nomically justified." 
The  curves  are  calculated 
upon  a  saving  of  Ic  per  ton 
mile  for  each  of  6  typical 
roads  which  range  in  annu- 
al cost  from  a  minimum  of 
10?;  to  a  maximum  of  35%. 


What  Can  Your  Community  Afford 
For  Road  Construction? 


First,  make  a  traffic  count  to 
determine  present  traffic  load  on 
the  road  to  be  improved.  Next, 
carefully  estimate  the  traffic  in- 
crease which  the  improved  road 
will  attract,  and  add  to  the  traffic 
loadasfbund.  By  referring  to  the 
chart  which  is  illustrated  above 
you  can  arrive  at  the  justifiable 
first  cost  of  any  proposed  h  ighway . 

For  example,  with  a  ton  mile  ag- 
gregate of  1000,  the  justified  first 


cost  as  shown  by  the  chart  is 
$24,500  at  an  annual  estimated 
cost  of  15''(,  with  a  saving  of  Ic 
per  ton  mile. 

Our  latest  engineering  publica- 
tion. Asphalt  Association  Bro- 
chure on  "Highway  Ex:onomics", 
discusses  the  justifiable  first  cost 
of  roads  in  detail.  It  will  be  for- 
warded to  public  officials,  engi- 
neers and  contractors  free  on 
request. 


THE  ASPHALT  ASSOCIATION 

25  West  43(1  St.,  New  York  City 
Chicago,  Toronto, 

ASPHALT 

Proved  through  the  Ages 


^A^^ite   for  Asphalt  Associa- 
tion Brochure  on  this  subject 


Dec.  29,  1920. 


.-J(ftvrfijcT.f— ENGINEERING      .\ND      CONTR.\Cl  INC.— .^.-.-nuH 


93 


excrete  Roads  §M  Safettj  First 


u 


pr 


You're  safe  on  concrete — whether  the  surface 
is  wet  or  dry,  whether  j'ou  are  running  in 
"  high"  or  " low,"  uphill  or  down,  on  the  straight- 
away or  around  a  curve — the  even,  gritty 
surface  of  the  concrete  pavement  makes  you 
sure  of  car  control. 

You  can  depend  on  the  Concrete  Road — no 

other  type  gives  so  sure  a  grip  for  your  tires, 
with  so  little  tractive  resistance.  That's  just 
one  reason  why  you  see  Concrete  Roads  every- 
where. It's  not  a  sudden  impulse.  It's  the 
crystallization  of  public  opinion  formed  over 
a  long  period  of  time. 

We  have  a  booklet  which  tells  about  many 
other  good  features  of  Concrete  Roads  and 
how  they  pay  for  themselves.  Simply  ask  our 
nearest  office  to  send  you  a  copy. 


PORTLAND    CEMENT    ASSOCIATION 


Atlanta 
Chicago 
Dallas 


Denver 
DesMoiiit  s 
Detroit 
Helenfl 


Indianapolis 
Kansas  City 
Los  Angeles 
Milwaukee 


Minneapolis 
New  York 
Parkcrsbur^g 
Pittsburgh 


Portland.  On,: 
Salt  Lake  City 
San  Francisco 
Seattle 


St.  Louis 
Vancouver,  B. 
Washington 


Most  Miles  Per  Gallon  Means  the  Concrete  Road 


w 
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Tr.d«  Mark  R.I.  \J.  S.  I»kt.  OS. 


STANDARDIZED  QUALITY  OF 

EXTRA  DENSE  SOUTHERN  PIN 


'FOR  COMPLETE  SAFETY  SPECIFY  'BOGALUSA'^rv 


A  \ 


INDUSTRIAL,  RAILROAPygl 
MARINE  REQUIRE^liH^ 


MANUFACTURED,  GRADED  AND  SHIPPED  ON 
A  SCALE,  AND  IN  A  MANNER,  BEFITTING  THE 
WORLD'S    LARGEST    SAWMILL    OPERATION 

1,000,000  ft.  DAILY— RIGIDLY  GRADED  AS  PER  FACTORY  MUTUALS, 
A.   S.  T.    M.,    A.    R.    E.    A.    and    SOUTHERN    PINE    ASSOCIATION 

AUTHORITATIVE   PINE  STATISTICS   in   «'BOGALUSA   BOOK,"    FREE 

,GREAT  SOUTHERN  ^^«pLV.„°^v\rj  BOGALUSA,  LA. 


Dec.  29.  1920. 
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A.  W.  Grosvenor,  Engineer, 
builder  of  this  Ft.  Wayne, 
Indiana  bridge  says  — 


EXPANSION 

UOINT 


1 


N  THE  PLANS  ...  I  specified  the  Carey  Elastite  for 
all  expansion  joints  in  spandrel  walls,  copings  and  on 
each  side  of  the  posts  in  the  hand  rails.  I  have  used 
various  other  materials  in  the  effort  to  secure  proper  pro- 
vision for  expansion  and  contraction  particularly  in  the 
spandrels  and  hand  rails  of  arch  bridges  in  which  expan- 
sion joints  are  most  essential,  and  have  found  nothing 
which  so  well  fulfills  all  requirements  as  the  Carey. 

"The  Carey  Elastite  does  not  run  in  the  hottest  weather 
nor  does  it  stain  concrete  even  when  the  concrete  is  green. 
In  cold  weather  when  joints  in  concrete  will  open  it  keeps 
the  joint  tight  by  adhering  to  the  concrete  on  both  sides.' 

For  particulars  about  Elastite  in  walks, 
streets,    bridges,    highways,    etc.,    write 

THE  PHILIP  CAREY  COMPANY 

7  WAYNE  AVE..  LOCKLAND  CINCINNATI.  OHIO 


^"^ 


'.    ^ 


K— J.JO 
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Just 
Oat! 


$:i.U<)    lift.   |>n>li>iilil. 


of  your  bank? 

Your  bank — do  you 
know  it  as  a  department 
store  of  finance? 

Do  you  know  its  many 
functions  which  you  can 
use  to  your  profit? 

Here  is  a  clear,  concise 
explanation  of  the  mod- 
ern bank's  complicated 
machinery. 

The  BUSINESS  MAN 
and  HIS  BANK 

By  Wm.   K.    Kniffin. 

This  buck  will  tell  you 
what  you  should  know 
about  banking  practice  in 
•  irder  that  you  can  make 
full  use  of  your  bank  in 
the  promotion  of  your 
business. 

How  to 

— choose  a  bank. 

— prepare  financial  state- 
ments. 

^read  bank  statements. 

— -use  trade  acceptances. 

^make  warehouse  and 
collateral  loans. 

Throughout  the    book 

the    treatment  is    simple, 

clear,     direct.  Examine 
this  book. 

See  it  for  10  days  FREE. 


.Url.ri>H-lllll    lUxk   Co..  Inc.,  :.'.»   \V.   SOIIi   St.,  New   York. 

Tou  may  Honcl  mc  on  10  daya'  approval;  Knlffln'8  The 
Bualnesn   Man  and   Mta  Bank.   13.00   net,   postpaid. 

I  afcre'^  to  pay  for  the  book  or  return  It  postpaid  within  10 
days  of  receipt. 

Member   Am.  Soc   C   E  " 


Slined     

Address 
Official   PoslUon 


e«_. 


■pany.  

on  approval   to  rslall  cuatomeri  In   the  U.  S.  and 

EC.    12-29-20 


See  the  Simplicity 

of  the  "99" 

double  button 

system 


The  New 

"99"  Solves 

the  Bunk-House  Question 

THE  most  ignorant  workmen  can  erect 
the  new  all-metal  bunk  "99".  Simply 
slide  the  spring-frame  into  place  and  the 
new  double-locking  button  system  locks 
the  whole  bunk  automatically. 

For  the  next  job  there  is  no  need  to 
waste  carpenter's  time  in  building 
wooden  bunks.  The  cheapest  men  in 
the  crew  can  set  up  the  "99".  Alto- 
gether, Romelink  "99"  is  the  strongest, 
most  comfortable  and  most  economical 
bunk  system  for  railroads  and  con- 
tractors. 

It  pays  to  put  in  a  Romelink  "99" 
for  the  comfort  of  your  men.  But  it 
also  pays  in  dollais  and  cents  because 
the  bunk  lasts  from  job  to  job. 

SenJ  for  JelalUJ  Information  on  ihls  new 
Romtlln^  product 

Southern  "Rome  Co. 

Branch  of  Rome  Metallic  Bedstead  Company 
621  W.  Pratt  St..     Baltimore,  Maryland 


imm  mwm 


Dec.  29.  1920. 
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P 


1^ 


M 


Rolling  Steel  Doors 

Corrugated  Steel  Roofing 
Forged    Steel   Trucks 

Built  for  Strength  and  Durability 

lur  convenience  of  operation,  and  fur  economy  of  installation  anil  maintenance, 
owners  and  builders  who  have  given  the  subject  careful  study  are  et|uippinp:  the 
doorways  in  both  old  and  new  plants  with 

Edwards  Rolling  Steel  Doors 

They  are  made  of  heavy  cold  rolled  steel,  bright  galvanized,  and  may  be  had  in  the  corrugated 
or  interlocking  slat  type.  Patented  Spring  release  Mechanism  causes  door  to  close  automati- 
cally in  case  of  fire.  Doors  have  been  designed  and  successfully  operated  for  openings  of  all 
sizes  up  to  40  feet  wide  and  over  100  feet  high 

Uncle  Sam  Endorses 

EDWARDS 

FORGED  STEEL 

TRUCKS 

These  arc  the  trucks  that  the 
U.  S.  Government  ordered — 150 
-^  of  them — for  use  in  Panama. 
.And  if  ever  any  job  called  for  hard,  gruellinR  work, 
day  in  and  day  out,  it  surely  was  here. 
One  continuous  piece  "U"  shaped  frame  supports 
•!ie  wheels.  The  upper  part  of  the  continuous  "U" 
frame  Rives   perfect   rifiidily  and   strcnRth. 

EFFICIENCY,     DURABILITY     AND     ECONOMY 

Are  necessary  factors  to  a  truck— particularly 
where  many  trucks  are  used.  Edwards  Trucks  seem 
to  have  first  call  where  heavy  freight  is  handled  by 
railroads,  steamship  lines,  warehouses,  machine 
shops,  packing-houses  and  wherever  else  heavy  duty 
is   the  order   of   the   day. 

Write    for    Deicriptive    Folder    "nd    Priced 


EDWARDS 

Patented  Pressed  Standing  Seam 

Corrugated  Steel  Roofing 

Made   in   N'umber   16  to  2S  Gauge,  Painted  or   Gal- 
vanized. 

Can    be    applied    on    iron    purlins    without    nailing, 
riveting  or  puncturing  the   metal. 
The   Ideal  Fireproof   Roof   Covering   for   Factories. 
Foundries.    Warehouses,    Railroad    Sheds,   Auditor- 
iums, Public   Buildings,  etc. 

Descriptire   booklet    tent    free   on    requett 


THE  EDWARDS  MANUFACTURING  COMPANY 


327-377  Eggleston  Avenue 


CINCINNATI,  OHIO 


Metal  Roofing,  Metal  Ceilings,  Portable  Buildings,  Steel  Trucks,  Etc. 
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HOOL 

CONCRETE  ENGINEERS' 
LIBRARY 

This  creat  series  consists  of  4  volumes— 

\'ols.   1.  2  and  i  of 

Hool'*     Reinforced    Concrete    Construction, 

and    Hool   and   Johnston's 

Concrete  Engineer's  H   n    book 

tZO.SO  pel  id.  paya^tt  i»  ^neH  in^tutlntrins. 

The  whole  story  of  concrete  is  in  these  four 
books.  They  contain  information  and  data  that 
will  help  you  to  overcome  every  problem  in  con- 
crete construction  that  confronts  you. 

Get  Hool's  .advice,  .^pply  't-  If  it  is  what  you 
have  been  looking  for — tlie  help  you  need  every 
day — keep  the  books  and  pay  for  them  while  you 
use  thcni.     Examination  is  free. 

Sent   on   approval 

NO  MONEY  DOWN 

Small    monthly    payments 


FREE  EXAMINATION  COUPON 


MrGmn-imi    HiKik   i'ompiinr.   Inc..   2.10   \Vr*«t    itUtli    St., 
N>w   Vnrk. 
Tou    mav  s'-nd   mo  the   Hool   Concrete  EnKinoiTs'   I^lbrnry   for 


If     th-     t...ok.4     i.ri. 


Member  of  th*  Am.  Sue  C,    E.  7 . 


I  roKMIon 


natlnfactory    I    will    aonO 
■  'i    until    I    hnvo   paid    tht? 
'ka  nrn  nnt   wh.it   I   want. 
n    in    iIa>.H    (»f    rt'polpt. 


nf  Compan-, 

'  Mr.okii   jinnt   on 
Cann  tn    nn'y. » 


1 1    I  'jnliirii'Ts 


R.C.    i 


H.     UfHl 

2 -21* -20 


Use  this  Catalog 

when  you  need 

Drawing  Materials 

It  is  a  good  book  to  just  have  around. 

It  is  more  than  a  catalog.  It  is  a 
reference  book. 

The  clear,  concise  descriptions 
and  clean-cut  illustrations  make  it  an 
easy  matter  to  select,  immediately, 
the  papers,  scales,  instruments,  etc., 
that  are  best  for  your  particular  work. 

DIETZGEN 

10th  Edition  Catalog 
saves  and  aids 

It  illustrates  and  describes  our  very 
complete  line  of  Drawing  Materials, 
Surveying  Instruments  and  Measur- 
ing Tapes.  These  goods  have  qual- 
ity, workmanship  and  design  that 
are  the  result  of  27  years  of  manu- 
facturing experience. 

Perhaps  you  have  a  copy; 
if  not,  write  for  one  today. 

EUGENE  DIETZGEN  CO. 

Established  in  Year  1893 


Branches:  Chicago  New  York 

New  Orleaiu  Pittsburgh 

SaUs  Offices:     Philadelphia  Washhigton 
Factory:             Chicago 


San  Francisco 


Dec.  29.  1920. 
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A     New    Bucket 
for  Concrete  Work 


I  I  WE}  (111  fully  considered  the  iK>ssil)ilii\  i 
*  *  iisinj^  an  autuniaiic,  liuttuni-duini^)  "bucket 
tor  i)Iaciii.s;  concrete  mix? 

The  .American  tyj)e  15  liucket.  illustratfii  i.. 
the  ri>;ht.  i.s  [)eculiarly  adai)ted  for  this  wurk, 

The  fact  that  this  bucket  discharges  its  con 
tents  whenever  and  wherever  you  set  it  down, 
and  at  no  other  time  or  place,  is  of  special  inter- 
est to  those  who  place  larg-e  (juantitics  of  con 
Crete. 

The  type  1'.  bucket  is  well  desipfned  and  sub- 
stantially constructed  of  heavy  steel  i)lates  and 
rolled  shapes:  the  operating  mechanism  is  sim- 
ple and  purely  mechanical.  It  can  be  operated 
from  either  a  cable  way  or  monorail  trollev. 
swing  derrick,  or  locomotive  crane. 

Regardless  of  where  you  use  it.  or  what  you 
handle — It  Always  \\'orks. 

Furnished  in  four  sizes,  either  w  ith  a  sheave. 
as  shown  in  the  accompanying  illustration,  or 
with  a  forged  steel  ring  for  receiving  a  crane 
hook. 

Investigate  this  Bucket  for  your  work.  For 
.uUlitional  information,  sign  the  coupon. 


ThU    hii^kwf    \m   i»"if   'iMmplnir    »nil 


Mhir    and    iloorm.      No     aprinvB    or     >»o*ttivt. 
Pitrtii. 


Conveyors  Corporation  of  America 

Formerly 

American  Steam  Conveyors  Corporation 


CHICAGO 
326  W.  Madison  Street 


NEW  YORK 
HOW.  40lh  Street 


(ltV\KMllts    I  iiKI'iiK  \  I  lii\    III      WHICH    \ 
ChlrnKo  New  York     * 

I-'......      M.nil     riM'     lMr..t  tii.ili.in     .il.niit      t  t..-      \in--, 
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Pakful  Filing  Cases 

Will  Hold  More,  in  Better  Condition, 
Than  Any  Other  Filing  Cases  Made 

They  do  it  without  the  use  of  holding  -  down  wires   or  spring   covers.      They  are 

absolutely  dust-proof  and  neat  in  appear- 
ance. 


The 

Drawers 
Are 
Inter- 
changeable 


-^O  matter  how  full  the  drawers  may 
-^  ^  be  packed  with  tracings  and  blue- 
prints— so  that  not  one  more  can  be  en- 
tered— they  cannot  slip  over  the  back  nor 
become  nunpled. 


THE  patented  features  of  our  cases  cannot  be 
appreciated  until  after  one  of  our  cases  has  been 
put  to  the  test.  Tracings  and  blue-prints  are  always 
f oimd  in  the  same  order  and  condition  as  last  placed . 

Let  us  send  you  our  literature. 


Economy  Drawing  Table  &  Mfg.  Co. 


ADRIAN,  MICH. 


DIG   AT  A    PROFIT   IN   ANY  SOIL 

WITH  A 

Bay  City  Land  Dredge 


All  structural  steel  framework,  quick-operating 
and  self-propelling.  Oil  engine  power  insures 
low  fuel  cost.  The  Bay  City  is  low  in  cost  for 
installation,  moving,  repairs,  fuel  and  labor. 

Your  needs  will  be- fully  met  by  one  of  the  three  types: 

Track  Type  Land   Dredge,  the  fast-moving   "  Walking 

Traction,"  or  the  Floating  Dredge.    Easily  assembled  and 

transported,  the  Bay  City  is  adaptableto  a 

wide  variety  of  ditching,  drainage 

and  irrigation  work. 

Illoilrtleil 

(  sl»lo| 

•  cm  up«n 

icqoet* 


BAY    CITY   DREDGE    WORKS 

Bay  City,  Michigan 


2611  Center   Avrnue 


|iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii{iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii»iiiiiiiiiiiiiiiiiiiiiiniiiiiiii{iiin^ 

j  LITTLEFORD  | 

I  Portable  | 

I    Heating  Equipment  | 


FOR  CONTRACTORS 
AND  MUNICIPALITIES 


1 


^    iiiiiuininniMiimiiniiiiiiiiiimjiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiniiimiiiiiiiiiiiiiiiiiiiniiiiiummmiimiiiiiiHui^  m 

1  Tar  Heaters 

1  Fire  Wagons 

I  Tool  Heaters 

i  Lead  Furnaces 

I  Mastic  Heaters 

■  Gravel  Heaters 

I  Patrol  Heaters 

I  Asphalt  Heaters 

I  Distributing  Tanks 

I  Combination  Heaters 

also 

Pouring  Pots 

WRITE  FOR  OUR   COMPLETE  CATALOGUE 


1 


En 


450  E.  Pearl  St.  Cincinnati.  Ohio  | 

' ' "  I :  '  I'iiiiiiiiiiiiiiiiiMiiiiiiiiiiiiHMiwiiiyiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuuiiiiiiiiiiiin 
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Faster 

Distil  iirfiiiiji 

Concrete 
Mixers 

FOUR  BI(. 

1920  FKATURl  s 

THAT   DVKK 

COMK  "HK.ll 

WAGE"  PRUb- 

LEM. 

FASriR  OHAROINO- 

Larue  (ft\im  &c«iilngt — ».  .< 
cho4lng   hopp«r*   ITia:  m'v   !.«««>  eiiv^uh   Uj   <lump   •cit 
wltnoul    pountflng 

FASTER    DlftONAnaiNO 7    U)    IB    lecond   <«.ch.r.j.- 

'.'ipoujh    pjtenuu    Airlion everr    bucAM    dJichAryc;^ 

<  \»y    1-)    cicdn. 
HC^K'-N     GEARS    AND    LOOSC     CHAINS    ILIIMIN 
"''     » — Sle»*    roller    pinion     drlw     rutii    iniovKficr 
■    and    k*vea    power — tooth    reftta^tMi   In    4    i.^  i 
■ti'.houl   tAkIno    pinion    on    ihall. 
i^rARlNOS    aUARANTEEO    FOR    LIFE    OF    MlXril 

^Hidlt     Roller     BoArlnut tAvo     1  7  '  ,  poinw — 70' 

>  f   oil. 
[1     It   n   Sim  to  ni   all   lobt:      ;.   1     2.   3.  4    Dji   c, 

pACltlci,    Qav    btcdni.    Ek-lrlc. 

f3'.'5.0O  Buys  Our  ' :  Ban  low  fharfltr 


CONTRACTORS' 
HOISTS 


With  Hratt  Rol 


BOSS 

GASOLINI 
ELFXTRU 

HOISTS 


Commands  the  Largest  S.ili 
of  any  Gasoline  Hoist.    Ovi  r 
twenty  car  loads  sold  in  oik- 
•  rder  shipped  to  France. 

Widely  used  for  MATERIAL  ELEVATORS, 
I'lLE  DRIVING,  EXCAVATING,  DRAG 
LINES.  CONCRETE  TOWERS,  GENERAL 
CONSTRUCTION  WORK. 

niTLT  ITT  7  SITES     Siiulp    or    Doublo    Dnim-  Rc^ 

'.  •-  r.m:  or  Two  Sp*jC'J  i(  Wanted. 


lO'^ft    FoalnrPC    S.F.K.  Ball  B««nn^  Thru.'. 
chinc  Cut    StPcl   Engine   Pinioni.     Steel  Frame. 


The  Nation's 
Price  Maker 

j)nri()nstrurtioii 
iMacliinery 

Writr  for  Your  Copy  Toda. 
'   w  IMO  Pricea  and  Term; 

'•<    •   inCcTntmir^iIwicCQ  liic 
-t,  Warohoui««  In  All  Pr 


New 
McGraw-Hill 

Books 


SENT 

ON  APPROVAL 

NO  MONEY 
DOWN 


See   any   of   these   book.s   for  10   days' 
FREE     Use  the  coupon  below 

IAflg'M 
AMERICAN   RURAL  HIGHWAYS 

111  pagmt,  i^\tf;,  illuttnfj,  H.OO  nml 

\  texll>ook  for  at;riailtur:il  t-nnincfi^,  students  in  aKricul- 

'    •--  I  ■ ■    ■   •■    ourst^s.    It  |>oii:'    ■  "'  '•"■ 

'  to  luttioniil  p:' 

.   ..      ,  ,     oi   highway  n 

iH.n.  .  s  the  usual  mt-tluxls  of  hiKhwny  dc  i>:n 

and  t'  •  I  in  suflicicnt  dutnll  to  enable  the  riMdcr 

to  auprt-xmlc  llic  dLstinKuishint;  cluiracteristics  and,  the 
relative  serviceability  of  each  of  the  common  type.s  of 
nwidway  surface. 

2Agg't 
CONSTRUCTION  OF  ROADS  AND  PAVEMENTS 

Nmie  rtcondtdllion.    4f}  pagmm,  tx»,  lit  illuMlraliont,  S4.00  ntt 

A  it.ncisc  prt^entation  of  approved  practice  in  the  con- 
triiL-lion  ol  roads  and  pavements,  and  of  the  principles 
ivolveti.  It  covers  sclcclinj;,  ttsiinf;  and  a.sstml)lint;  ma- 
.  ri.ils,  and  imorporatinR  them  in  the  roadway  surface. 

3Knowles' 
INDUSTRIAL  HOUSING 

40S  pagci,  SxS,   S4  illuttrationt,  SS.OO  ntt 

InJuslrial  firms  all  over  the  cotinlry  an-  taking  clcil.-! 
steps  to  house  the  workers.  Who  will  build  the  hou '/■■■' 
Here  is  the  only  adequate  treatise  tluil  will  Kivc  you  a  tliar 
vision  of  theopportunitics  industrial  housing  will  brinK  you. 

4;  Gillette's 
EARTHWORK  and  ITS  COST 

Third  Edition.    I.Ut  pafca,  poelnl  titm,  llaiiblt,  lltattraltd,  t$ 

Eveo'  phase  of  such  work  is  carefully  analyzed.  Deluileil 
cost  data  on  every  O|x'ration  are  so  presented  that  by 
proper  rate  substitutions  they  may  be  used  by  engineers 
and  contractors  as.cost  formulae  under  all  conditions 

5  DREDGING  ENGINEERING 

•Jit  pafi  tx9t_S7  itiuatrationw,  $2, SO 

Ihe  first  comprehensive  treatise  coverinR  the  construction 
nd  operation  of  the  principal  tyi>es  of  drcdses.  Modem 
1  redoing  problems  are  carefully  planned  and  worked  out. 


7^ee6xammitumChupcn 


%lr<;rik\T-lltll     l»«»ok    0»mpnn.r.  Inr..  t30  Wf«l  SWh  Ht..  Nrw  YorU 

V<Mi    iiiiiv    .s^ii.l    rn-    on    10    ■Invi*    approval — 


I  airr«t«  to  p»y  for  lh»  books  or  return   them  postpaid  wllhln 
10  dayi  of  r*rf»lpl 

Momhpr    Am*T.    Soc    C    FI  " 
rimdnl    position 


L. 


N'umc  of  Compftn> 

'  Bookii    Pi«TH     on     :ii'pr" 
'     I  nridiL     oiil  ^    < 


rf'l.tU    ouMtoni'TB    in    V     S,    .inH 
K   C    I2-2U-2f) 
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The  Wilson  Walker 

Wdlt»kcyeurS7EELLAND  DREDGE Ju»t where 
jrou  wao:  it  to  go.     Will  cove  m  ft  ftraish:  line  '-r 
turn  acy  cvr^-e  acd  will  b«ck  up  u  euUy  M  it  gocc 

Op«ralcd  bv  ONE  MAN  from  DECK  of  DREDGE 
Thii  WALKING    DE\aCE  ptrmitj  the  use  o(  i 
LONGER  BOOM  »nd  >  LARGER  DIPPER  and 
DO  tip  up  oi  rear  axle. 

It  fi»M  a  poiitive  more  oJ  » foot,  five  fe«t  or  four 
te«n  ai  you  may  need. 

We  want  yoa  to  Kc  THE  WILSON  WALKER    • 

operation,  then  you  wUl  know,  firn  hand,  why  it  > 
the  one  yoo  have  been  waiting  for. 

It  ii  protected  by  patents. 

Afk  tor  ;urthcr  dctaila. 

Wilson  Walker  Company 

205  N.  Kieiel  Slreof                   Bay  City,  Mithij.n 

1 

-1 

The  Wilson   WjIHog  DcTlee  I«  Prolrctf -1   \-             r                                              •        | 

"Ten  iMinutes  to  Set  UpThat 
Storms   Culvert  Frame 

The  bracing  of  a  30-root  culvert  In  place  In 
•en  minutes.  Think  of  that.  Contractors  and 
Highway   builders! 

.\nd    >ou    wasting    two    to    Oiree    hours   and    a 
"t     nf    "Xpenrflvp  ■|umb**r^    to-  do    what     vou    can 
-     ■    -    -.-T.--.:---    n;-i.    o.v 

STORMS  ONE-MAN 

Collapsible  Culvert  Frame 

:■  .-    ADJUSTABLE,     too— no    nt:c(l     f<-r    a    dif 

■  -■  nt   frame  for  e\»Ty  diffort-flt     alze  of  culvert 

■^     '.-.ith     lumber    bracing.         Made    of    STEEL. 

;- ic      or     bulge.       No     steel     caMlng.      No 

■■>    to  get  !oat.      A   puH   collapses   li   and 

lumber   comes  away  undamaged   and 

■  rt    Js    cleared    quicker    ihnn    you    can 

'^..;    lumber   bracing.      In    usip  on    the   hlgh- 

.1  ■  «  of  A   do::on  states.      Writ ei  Tor  folder  E-C-6 

-      I'lf    • '■mpU-io    cost    dBlit. 

STORMS  MFG.  CO..  Crawfordsville,  Ind. 


copy 

today. 


FOR  THE  GENERAL 
CONTRACTOR 


Tbe  type  "J*  35  or  40  too 
t<ocomotfve  Crane  Is  tbe  one 
for  the   contractor   to    buy 

ThlBcranewlUnotonly  handle 
Ute  heavy  vork  but  will  also 
handle  tbe  lighter  work  as 
ecoDomlcally  and  as  speedily 
•s  •  much  lighter  machine. 

RemieBt  a  copy  of  bulletin 
No  43  and  learn  more  about 
bowtblfloraDe  will  ati.ve  you 
to  advantage 


THE  STANDARD  ROAD  BUILDERS 

OF  AMERICA 


Buffalo  Pitts  and 
Kelly-Springfield  Rollers 

They  have  made  a  record  for  long  hfe,  reHability  and 
cflSciency  that  is  unequalled.  Time  and  heav-y  trafiSc 
have  made  r6ad  maintenance  an  important  question. 
Our  Pressure  Scarifier  attachment  docs  excellent  work 
in  loosening  Macadam  and  other  surfaces  and  prepar- 
ing them  for  resurfacing.  Made  in  all  types  and  sizes. 


nilh    Pressure   Srnrinrr 


The  Buffalo-Springfield  Roller  Company 

SPRINGFIELD.  OHIO 


Dec.  29.  1920. 
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xgV\\TCO% 


IT  WILL  PAY    YOU   TO   GET   OUR       \ 
PROPOSITION  BEFORE  YOU  BUY 

Geo.  D.  Whitgomb  Co. 


GEAR    AND  FRICTION    DRIVEN 


MAIN   OFFICE  AMD   WORKS 

STORAGE    BATTERY    LOCOMO. 

_    J"0  8  TONS  ON 

rO  25  TONS  ON  DRIVE  WHEEL  U.    S.    A.  DRIVE  WHEELS 


UtAK     AND  FRICTION     DRIVEN        POCUri     I     f  IIIIKiniC       STORAGE    BAT 

GASOLINE     LOCOMOTIVES_2U        K  V  i*  M  t  L  L  t  ,       ILLINUIb  TIVES-1   T( 


Reducing 

the  Cost  of  Handling 

coal,  crushed  stone,  sand,  gravel,  or  any  other 
loose  material — is  accomplished  by  the  use  of 
G-W  Wagon  Loader  and  Loading  Equipment 

Order  your  loader  today. 

Designers  and  Manufacturer*  of  Elevators,  Con- 
vevor»,   Hoppers,  Screens,   Chutes,  Buckets,  Etc. 

NEW  YOKK       ■-•>■.-'  ■■■      '-■-         30SICN 

CHICAGO      HUDSON.  N.V.     ourFALO  J} 


Seaverns  Locomotive  Crane 

UP   l()  :u)   I  oNs  (  M'.M  I  I  > 

FAST       POWERFUL       SIMPLE 
MADE  OF  BEST  .MATERI.ALS  POSSIBLE 

MANUFACTURED     N  CHICAGO  BY 

JAMES  B.  SEAVERNS 

122  South  Michigan  Ave.  Telephone  Harrison  6'26 


One  of  the  fundamental  principles  of  selling  any- 
thing is  to  offer  that  thing  for  sale  in  a  logical 

niar'i't. 

Engineering  and  Contracting 

affords  a  lofiical  market  for  every  kind  of  civil 
engineering  or  engineering-contracting  equip- 
ment and  supplies. 

Advn Using  RaUs  on  Request 

Engineering  and  Contracting 


608  So.  Dearborn  St. 


Cbicaiio 


'■r.slrjc-.i'.r.  L'o     ;r.4i,nor'>lu.  led     I  ►'X)  rd    PUn-. 


'  CUMMER  ASPHALT  PLANTS 

(Portable  and  Stationary) 

Three  sizes  750,  1250  and  1800  sq.  yds.  2'  top  or  equa 
_^        if  other  bituminous  pavement  per  day. 

Over  two  hundred  references.     GOOD  DELIVERIES. 

Cummer  Plants  Necer  H'ait  for  Hot  Sand 

The  F.  D.  Cummer  &  Son  Co. 

Cleveland,   Ohio 

New  York  Office:    Berkeley  Bldg.,  19  West  44th  St. 
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Protect  Your 
Concrete 

Construction  Work 
Against  Freezing 


Cover  the 
Finished  Job 

With  Waterproof  Canvas 

Let  us  fill  your  needs  in  cor- 
rectly  made  quality  covers. 


913-915 
Walnut  St. 


Des  Moines  Tent  &  Awning  Co. 


Des  Moines, 
Iowa 


For  Rapid  Operation  and  Durability — 

Standard  Steel  Dump  Bodies  speed  up  any  kind  of  hauling.  They  save  time 
and  labor  and  increase  profits.  Correct  in  design,  light  but  strong,  and  built 
for  long  life.     There's  nothing  but  QUALITY  in 

STANDARD  Steel  Dump  Bodies 

Type  D-2  illustrated  here  is  made  of  No.  10  steel  throughout  in 
\\  and  2-yard  capacities;  3/ 16-inch  steel  plate  in  2i  to  6-yard 
capacities.  I-beam  silJs.  Staunchly  braced  and  cross  braced 
throughout.  We  recommend  this  body  particularly  for  road 
contract  work.  Correctly  proportioned  and  of  pleasing  design. 
Adaptable  to  any  size  or  make  of  truck. 


ROAD  KETTLES  THAT 
"STAND  the  RACKET" 

Roadworkcrs'  kettles  atri  l.eai- 
trrsarealwaysa/iea</i  t  tlu-  K'-'^ti 
roads  movement.  They  must 
stand  up  under  rough  usage- 
That  describes  Standard  Steel 
Kettles  and  Heaters.  They  last. 
Heaters  in  various  sizes  up  to 
500  gallons,  Mounted  or  un- 
mounted. We  can  furnish  ket- 
tles, buckets  and  pavers'  pour- 
ing spouts  of  any  style  or 
capacity,  and  made  to  stand  thi' 
racket  of  the  road  for  years.  Ask 
for  illustrated  descriptions  and 
prices.  A  post  card  will  do. 
SEND  iT  NOW. 


T r^  -^  i"  one  of  a  COMPLETE   line   of  Standard    Steel    Dump 

I  V  to  ship.      We  alsi:>  make  Inxlies   to   specifications   for 

-for  the  new 


Send  name  and  address — a  card  will  di 
Standard  Catalogue  and  price  lists. 


STANDARD  STEEL  WORKS 


1724  Tracy  Avenue 


KANSAS  CITY,  MO. 
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ROAD  AND  CONTRACTORS'  PLOWS 


For   all    koad   or   Coiuractur*'   w  nrk-iOr    tcuriii^;    up 

i  liblrslunr^  and  macailain — il  can  be  u»m1  ••  >  perfect 

Rooter    and    PaTemenl    ("'i.     liy    -.iirply    rcmoxiii;;    the 

•trl  wiiij;  hclow  the  iiiiiMlioard — lhu.<  making  a  two  in 

one  {Mow   for  all  around  work. 

Ordinarily,  the  contractor  has  ohc  plow  for  general 
purpose  or  furrow  work  and  another  plow  for  rooter 
\%<irk   or  tearing  up  ol^  ri.mnu-iits. 


I  his  \o.  09  does  the  work  of  both  and  answers  for 
any  and  all  pur|)oscs,  means  a  less  investment  and 
keeping  in  stock  extra  parts  for  one  plow  only. 

The  Plow  is  intended  for  use  with  either  animal 
power,  a  traction  engine  or  ri>ad  roller  and  is  very  sim- 
ple in  construction,  consisting  of  only  nine  parts  aside 
from  the  braces  and  bolls. 


Catalog  and  price*   furrxi*hed  on   requcMt 

THE  WIARD  PLOW  COMPANY 

Batavia,  N.  Y.  U.  S.  A. 


Clips  Unnecessary  with  Expansion  Beads 


^- 


•y>^>  ^   »  ■*  '^ 


Applied  For 


THE  new  and  exclusive  feature  ol 
EXPANSION  Comer  Beads  is 
the  use  of  Expanded  Diamond  Mesh 
reinforcement  in  the  winj^s  or  webs 
instead  of  practically  solid  members 
as  heretofore  universally  used. 

The  unusual  width  of  web  in  K\ 
P.ANSION  Beads  —  approximate!) 
three  inches — permits  of  their  bcini; 
fastened  in  any  position  without  the 
u*e  of  clip*.  Because  oi  thiir  ii: 
form,  continuous  faslciiinv:  surfai<. 
they  may  be  wired,  naili-d.  -.tapled  or 
stuck  to  any  kif"'  "'  ''dinB  mate- 
rial, at  points  v.  r  the  most 
convenient  and     ■                   ■  hrnent. 


ItnKi 

■  r     ■■lii>lrml    Willi 


STOPS  FIRE 
AND  PREVENTS  CRACKS 


MAItK 


Thr    I»<-»l    nnrklnc    for    Intrrii.r    Wiilln 
■  ir     stiirr<»     <  l\  •Tn.iit  inc 


'ln\liilblr  Joint"    Mrlul  I  rllinc- 
und  Hl<lr  Wall* 


■^iilrtir"     Bane    .'<rrr«U     :in«l 
Pletarr    Moal<l< 


iiiporlor"    C.mrr   Hr.nl* 


*al««nt 

vppllod  For. 


f  ..r    Innrr     Xnnlrw    «.r    l*lit-lrml    Wull 

NO.  .'  EXr.X.NSION  Bead  combines 
with  the  merits  of  No.  1  Head,  a 
ground  to  which  the  mechanic  may 
work,  insuring  correct  lines  and  sav- 
ing labor.  This  Bead  is  a  great  ad- 
vance over  the  strip  of  metal  lath 
heretofore  used  to  strengthen  inside 
angles  and  is  furnished  in  lengths  up 
to  12  feet;  providing  continuous  re- 
inforcement  from  floor  to  ceiling:. 

ThI*  latter  comhlnallon  will  appeal  atronK- 
Ir  to  Arclillecia  and  Contracton  who  are 
weary  of  the  aiaht  of  cracked  corners. 

'  la    are    deatlned    to    tak«< 

lath     litrlpa     In     many 

M-i'l.-    of    Tiichl-cofit 

■'    In    1^.    »,     fi) 
1000    ft.    IntK 

la. 


MILWAUKEE  CORRUGATING  CO. 

MILWAUKEE 

"Mllror"    llnlldlnr   ComerH   and 

KANSAS  CITY  MINNEAPOLIS  itrirk    nan.i. 


M.l.il      K.HjtlnK     of     .III      Kind. 


.Metnl    ShtnKlen   and 
Tile 
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An»l 


**ompounii    Air    I'ttin- 
prviamr. 


Compressed  |Air  Engineering 

Tilt:  adaptability  of  conii)rcssed  air  to  new  uses,  and  its  liox- 
ihility.  cnnvcnicnce  and  effectiveness,  render  it  a  most  attrac- 
tive and  economical  form  of  power  for  many  industrial  purposes. 
The   Sullivan    Machinery   Company   stands   ready   to   serve 
u.sers  of  compressed  air  in  the  capacity  of  Air  Tower  Enoineers. 
The  advice  of  Sullivan  engineers  is  availahle  alike  to  those 
planniuii-  the  pui;.cha.sc  of' compressors  or  pneumatic  machines. 
and  to  those  who  have  problems  of  air  power  use  arid  distribution  to  sol\  e. 

The  expei:iet)€e  and  knowled!.;e  of  this  company,  coverin,^  hall  a  century,  .uamed  m 
the  manufacture  and  use  of  air  compressin.y  and  air  usin,^  machinery,  in  it  i)articularly 
to  act  in  this  enijineering  capacity. 

Descriptive   matter   will    be  furnished    ii])iin    n 
i|nest  oh  Sullivan  Products :  " 

Air  Compressors        Hammer  and  Rock  Drills        Drill  Sleel  Furnaces 
Air  till  Well  Pumps     Diamond  Prospecting  Drills    Coal  Mining  Machines 
Vacuum  Pumps  Forge  Hammers  Stone  Quarry  Machinery 

lii(|uirie.-i  of  ajiy  sort  relative  to  the  use  of  air 
|)o\ver  are  solicited  and  will  receive  prom])t  and 
intelligent  attention. 

Sullivan  Machinery  Company 

130  So.  Michigan  Ave.,  Chicago        30  Church  St.,  New  York,  N.  Y. 


!V-t.ttor 

,.  .11 


m 


FAIRBANKS-MORSE  "Z"  ENGINES 

Practical  Power 
for  Pumping 

This  "Z"  engine  drives  a  pump  on  a  bridge 
construction  job — one  instance  of  the  adapt- 
ability of  this  steady,  economical  en,gine  to- 
the  contractors'  needs. 

Boscb  high  tension  magneto-throttling 
governor^interchangeable  parts — low  cen- 
ter of  gravity — uses  kerosene  as  well  as 
gasolinp.     Sizes  I5  to  20  H.  P. 

For  driving  concrete  mixers,  conveyors, 
crushers,  hoists,  painting  machines,  pumps, 
sand  blast  machines,  saw  rigs,  tiering 
machines,  etc. 


Fairbanks,  Morse  0r(5. 


Oi!  Ens^ma-Pumpf  -"Electric  Motors  and  C>nfT«r()r.<;  -  Fairhanks  Scales  -  Railu ay  Al>plianccs  -  Farm  Power  Machine 


ry 


Dec.  29.  1020 
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Two  Men  Doing  the  Work  of  a  Four  Team  Outfit 

icnd  in  >oui  luinic  and  wc  \sill  wrilc  \uu  wlarc  >ou  can  src  tins  plant  in  i)()Lration.  also  a  iaim-  nunibt-r 
of  Power  Drag  Scraper  installations  handling  gravel  to  plant,  wagon,  or  car  loadinvt.  striiipinu.  and  KradiiiK.  Any 
material  from  sofc  mud  to  the  hardest  kind  of  clay 

This  scraper  handles  considerably  more  material  with  the  same  labor  anu  power  than  any  otlur 
excavating  tool  on  the  market,  which  means  a  positive  reduction  in  hoth  installation  and  operating  exp>ense. 

L.    P.    GREEN 

ARROW  POWER  DRAG  SCRAPER 

907   Lumber  Lxchaiij^e  BId{^       Chicaf;o,    Illinois 


H.WE    FOR   SALE      1    u.sed    slackline  excavator   complete,    9  x  12    hoist,    1      cu.  yd.  bucket 


KANT  KOKE 


Patent  Combination 


Auto-Heater 
and  Distributor 


that  meets  the  test  of  hard  service. 

WIk-u  not  ri-(|iiired  for  Road  Oilinj:;  tin 
tank  and  entire  oiling  attachment  can  In 
removed,  and  ihc  trnck  nscil  for  otlu  i 
purposes. 

Kinney  Iu|uipnicni  iiold;-  particular  iiucr 
est   lor  Road  Builders.  Contractors,  Mii 
nicipalities   and   all   others   who   wish   t' 
save  Time,  Labor  and  Money. 
Whether  your  material  is  hot  or  cold,  an 
even,  uniform  distribution  is  maintains  1 
at  all  times.     Extended  spray  pipes  ma} 
l)cti-cd  for  wider  distribution,  as  desired 
.\uti>  lli-a(LT  and  Distributor  at  Work 
1  or  healing  a,ncl  applying  under  I'resMirc  all  varieties  ol    Bituminous    Materials,   Hot   or   Cold,   for   Road   Con- 
truction.  Maintenance  or  Dust  Laying. 

Heat  and  volume  under  instant  control  of  operator. 

.positive   pressure   prnrlnred   hy   the   Kinney    Pump. 

s..„  „.ru  Kinney   Manufacturing  Company  «..„..„  c, 

I-lillad,!l.til«  BtJ.STON.    .M.\S.S.\(:HU.SETT.S  Sun     IT.inrl»r<. 

rhlUppinr     Nliind-  CMcauo  rill^ltiiryh  I'ltrfn    Rirn  (nhii  lliiunilitn    IhIiiimIn 
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EQUIPMENT 

THE  SPRACO  PAINT  GUN 

(It's  the   better  gun) 

It  is  not  an  ordinary  paint  gun. 
It  not  only  does  the  work  in  one-tenth  of 
the  time  and  at  one-tenth  of  the  cost  of 
the  old  hand  brush  method,  but  it  is  de- 
signed to  do  the  work  better,  and  does  it. 

Write  for  Bulletin  No.  P-15 

•  SSlW      ^^'^^^  ENGINEERING  COMPANY,  Boston,  Mass. 

^^^^H|lB^  Manufacturers  also  of  Spraco  Air  Washers  and  Cooling  Ponds,  SpracO 

jt^^S^BaB^r  Cetnent  Sprayers,  Spraco  Nozzles,  Vaughan  Flow  Meters,  Etc. 

SPRAY  ENGINEERING  CO.boston,mass. 


IF  YOU  ARE  LOOKING  FOR  DURABILITY 
AND  LOW  COST  OF  MAINTENANCE  your 
natural  clioicc  will  lio  ilic 

RELIANCE 

"The  Crusher  with  the  LONGER  LIFE" 

Write  for  catalogue  and  prices  on  our  complete 
line  of  Quarry  and  Road  Building  Equipment. 
Prompt  deliveries. 

UNIVERSAL  ROAD  MACHINERY  CO. 

KINGSTON,  N.  Y. 

Canadian  Rtprtaentatio^at 
r,  H.  Hopkina  A  Co. — Montreal  and  Toronto 


DAVENPORT 

Gear- Drive     Locomotive 

Powerful— Quick  Acting— Smooth  .^.     Running      Speedy 


Reliable    Locomo- 
tive for  Industrial 

Switchinf?  of  all 
kind-^  ONLY  TWO 
GEARS  NOBEV- 
EL  GEARS.      Es. 

pecially    suitable 
for  use  on  Li(?ht 
Rails  —  Stec  p 
Criules- — Sh.iri) 
Curved— KouKti 
Tnu-k   Allslz<-3 
—  KounindSlx 
^'bcel  type  a 


I    DAVENPORT  LOCOMOTIVE  WORKS.  Davenport.  Iowa 

i(  Builder!  ol  all  typos  of  Koid  Locomotives.  Gear  Drive  Lowmotives.  Locomolive  Cranes 


"Domestic"  Power  Diaphragm  Force  Pump  Unit 

This  Outfit  It  Desirable  for  Two  Classes  of  Work 

l'*or  pumping  out  excavations,  sub-cellars,  trenches,  etc. 
when  the  vertical  distance  from  suction  source  to  dis- 
charge point  is  over  25  feet  and  under  40  feet.  By  setting 
unit  near  the  bottom  and  forcing  discharge 
through  line  of  3-inch  pipe  or  hose ,  the 
maxioium  discharge  isobtained.  __ 
The  pump  is  odorless  and  san-  \^ 
Itfiry  In  removing  the  contents  of  i 
c«HRpoolft,  catch  -  baalns,  etc., 
where  closed  haulage  tanks  rj 
employed.  . 

The  en  Kino  H  a  "Domestic" 
Sprclfll  Init'Kral  Gear  Pumping 
I.nKine,  nnd  has  omplc  power  to 
opLTBtr  ihe  pump  without  strain 
nt  maximum  load.  Catalog  will 
bf  sent  free  on  request . 

Domestic  Engine  &  Pump  Co. 

SliippeniiliurK,    Penna. 


Dec.  ?J.  I'JIO. 
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the    Last" 


KoppeL 


A  true  evidence  o< 
the  worth  of  a  t«r 
cnn  be  measured  by 
lis  populnrity  with 
it»  users. 


•«-M.r.M   oi  Mcrj. 

so    1  tluri  rt     M., 
"•'»      »urk     t  1|». 

>  >..Mrr.  llduk  llld(.. 

I'Mitliurcli. 

K<t»      l(     Itaraa  Co 

M     Mloiut    SI.. 

•*•"     I  raltrUrw. 

I*?0     (  Itnlitul     Kl 

I'l.||.drl|>hl9. 

II.H.k      llullilliif, 

l'^lr«U. 


We  have  received  many  repeat 
orders  on  this  car — all  specify- 
ing "like  the  last"— which 
means  that  users  appreciate 
its  lightnesK,  stren(;th,  and 
ability  to  stand  up. 

We  offer  a  rental  proposition 
that  may  appeal  to  you.  Write 
for  it. 


KOPPEL  INDUSTRIAUpAli 
EQUIPMENT  COMPANY 


'  •   •a^int    !_.• 


MERRIMAN  ASPHALT  PLANTS 

HELP  YOU  TO  GET  BETTER  CONTRACTS 

Good  engineers  are  specifying  steam  melted  asphalt  because  it  is  absolutely  safe, 
gives  better  results  and  lasts  longer.  The  steam  melting  system  also  saves  money  for  the 
contractor  because  it  makes  it  impossible  to  burn  or  coke  the  asphalt  or  burn  the  kettle 
bottoms.  The  complete  plants  are  built  in  our  factory  by  skilled  mechatiics  —  built  to  do 
real  work  and  keep  on  the  job. 

The  car  measures  55  ft.  over  all.  Plant  is  easy  to  dismantle  and  set  up.  Has  extra 
large  hot  material  bin  and  large  mixer.  Two  melting  kettles — a  day's  run  in  each.  Each 
iin'»  ran  be  operated  separately. 

Write   for   foldert,  giring  opacities,   tettimoniali    and    full     informnlion 


no 
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Steam  Electric 
Gasoline 


^^^l^ggi^ 


■jitaki i 


THE  WISE  CONTRACTOR 

dccsn'i  waste  aii}  time  coiisidcrine'  what 
it  costs  to  install 

Dake  Swinging  Engines 


i 


uii  his  bull  wheel  derricks.  He  rig-^ 
ures  what  he  can  save  by  doing  if 
— and  then  he  does  it. 


4  Sizes: 
No.3--5h.p. 
No.3^-7h.p. 
.No.i--10h.p. 
No.5--15h.p. 


A  Dake  means  greater  speed  and  etiiciency. 
The  reversible  engine  with  no  dead  centers 
gives  perfect  control  of  the  boom.  No 
clutches.  No  delays.  Eliminates  unnecessary 
lost  time,  and  reduces  expensive  repairs  to  a 
minimum. 

.\sk  the  man  that  uses  a  Dake.  He  knows. 
Write  us- for  full  information  and  particulars. 

DAKE   ENGINE   CO.,    Grand  Haven,  Mich. 


HAISS  wagon  loaders 

1  cu.  yd.  in  1  minute  for  Ic  with  1  man 


The  Great  "Path  Diggring"  Type 

Self-Feeding — Self-Propelling — Self-Crowding 

,—« 'IcT'Ti'lfurion  ::!.■>'■    incrvl    Here  is  YOUR 
.   -.  in'i   iMr.K",  h'jy  Ti   frw  w  .t'c.ns  and  a  Hoist 
,^'ia'lcr.   alter  that  competition  won't  worry 
ycu.     '■>''  lio^ -If t  No.  820  Is  free;  it  tells  how  to  solve  a  Prob- 
lem in  Profit*.    Write  (or  it  oa  busjoeis  stationery. 

THE  CEO.  HAISS  MFG.  COMPANY 


I41rd   St.  nrid   CnnnI    Pin.  t 


NEW  YORK  CITY 


eschen 


Wire  Rope 


Back  of  every  Leschen  Wire  Rope 
is  a  large  moderri  plant  operated 
by  skilled  workmen  and  directed 
by  experienced  engineers. 

If  you  will  tell  us  how  you  use 
Wire  Rope  we  shall  be  glad  to 
suggest  the  correct  rope  for  the 
work. 

Estobliihcd  1857 

A.  Leschen  &  Sons  Rope  Co. 

ST.   LOUIS,  U.  S.  A. 
New  York         Chicago  Denver  San  Francisco 


Dec.  29.  1920 
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FLORV 

Double   Drum  Electric  Hoist 

J^  with    Swinging   Gear 


One  of  the  many  types 
shown  in  Flory  Cat- 
alogue No.  26. 

A  Flory  Hoist  for  Every  Purpose 

DO  YOU  HAVE 
YOUR   COPY? 

Sent  on  request.      Address  nearest  office. 

S.  Flory  Manufacturing  Company 

BANGOR,  PENNA. 


FLORV 

]     iSK>l5TS    I 


New  York.  95  Liberty  Street 
Pittsburgh,  1st  Nal'l  Bank  BIdg. 


Chicago,  Monadnock  Block 
Hartford.  The  K.  B.  Noble  Co. 


CRESSY  AUTOMOBILE  ROAD  SPRAYERS 

Always  Prove  an  Important  Part  of  the  Equipment 
for  Road    Builders,   Contractors,   Municipalities 


Cressy  Autonriobile  Road 
SprayingMachines  are  the 
only  machines  on  the 
market  which  can  success- 
fully spray  asphalt,  heavy 
tar  or  any  other  bitumin- 
ous material  now  in  use  for 
road  construction,  main- 
tenance and  dust  laying. 

The  tank  holds  from  700 

to    1000    gallons    and    is 

tested  to  stand  1 00  pounds 

pressure.    It  is  fitted  with 

Steam  Coils  to  heat  the 

material  and  keep  it  hot 

for  days,  if  necessary.    It 

is  impossible  to  bum  any  material.     An  Air  Compressor  is  mounted  on  the  side,  which  furnishis  air  to  discharge  the 

material  when  the  quick-opening  valve  is  op>cned  and  which  also  loads  the  tank  by  vacuum. 

A  small  boiler  mounted  on  the  rear  furnishes  steam  for  heating  the  material,  to  run  the  Air  Compressor,  to  thoroughly 

heat  and  clean  the   Spray  Pipes.     The  outfit  is  mounted  on  channel  iron  and  is  complete  in  one  unit,  being  fastened 

to  the  chassis  by  U-clamps  around  the  frame. 

The  Sprayer  is  entirely  self-sufficient.  FULL  IXFORMATIOS  O.V  REQUEST 

CRESSY    ROAD    SPRAYER    MFG.    CO. 


SOME OF  THE 
ADVANTAGES] 'r. 

Material  cannot  burn. 

No  pumps  to  clog. 

Flvrn  application. 

Direct    and    uniform    prcsturr. 

Greatest  capacity  of  volume  of 

work. 
Lowest  cost  of  application. 
Successful  results. 
Only    machine  on   the  market 

which  will  sueccisfully   jpray 

any  kind  of  asphalt. 
Theofi/v  machine  that  provides 

a  way   to  heat    and    clean 

spray  pipes. 


462  Second  Street 


Everett,  Mass. 
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Sanitary  Water  Mains 

Through  the  Nilional  Method  of  Cleaning 

There  is  but  one  reas"n.ible  thins  to 
do  with  dirty  watiT  r.uns.  Tb;it  is 
to  clean  them.  Rcbutldinf  them  will 
cost  many  times  the  expcr.se  involved 
in  cle.ining  by  our  inelh'xi,  which 
has    for 


many 
y  e  o  r  • 

past,  in 

th»  nperienc*  of  a  peat  number  of 

cities,  been  proven  a  highly  successful 

and  ecooomicAl  method  of  cicaoing. 

Strndfcr  iacrif-itt  littralure 

NATIONAL  WATER  MAIN 

CLEANING  CO. 
so  ChoiTh  St.         New  Tork  City 


0.  S.  Dependable  Locomotive  Cranes  and  Buckets 

■rv  unsurpassed  for 

General  Construction  Work 


Low  Maintenance 
Cost  and 
Efficiency 

distinguish  them- 

Often  & 
Steinbrenner  Co. 

Sh.ps:  Huntington,  Ind. 
Rain  Office:      Chicago 


Dobbie  Derricks 

and  Hoists 

Stock  of  Fittings,  Blocks, 
Sheaves,  Winches,  etc.,  car- 
ried by  our  agents — 

G.  S.  Green  Co.,  New  York. 

Beckwith    Machy.   Co.,    Pittsburgh. 

Beckwith  Machy  Co.,  Cleveland. 

P.  I.  Perkins  Co.,  Boston. 

DOBBIE   Foundry  &  Madiine  Co. 

Manufacturtra 

Niagara  Falls,  N.  Y. 


—BURTON— 

Gasolene 

LOCOMOTIVES 

These  locomotives  are  built  in  .^'.  and  6  ton  sizes.  Their 
simplicity  of  construction  and  operation  and  their  low  fuel 
cost  make  them  a  fine  investment  for  any  contractor.  No 
licensed  engineer  necessary.  Oct  in  touch  with  us  ami 
begin  to  save  money  on  your  hauling. 

THE  BURTON  ENGINEERING  &  MACHY.  CO. 
Sprlnit  Grove  and  Alabanna  Avenue,  Cincinnati,  Olilo,  U.  S.  A. 

Haul  it  Economtcalh 


THE  C  L.  GADE  EXCAVATORS 


FULL  QRCLE  SWING 
CATERPILLAR  TRACTION 


Used  either  as  dragline 
or  clamshell  excavator. 

In  use  on  fovernment  work,  alto 
on  roarii.  drkintgc.  irrigation  sod 

tile. 


C.  L.  GADE 

177  MAIN  ST. 

IOWA  FALLS 
IOWA 


APOLLO -KEYSTONE 


Copper  Steel 


Highest  in  quality  and  rust 
resistance.  Unequaledfor 
Culverts,  Flumes,  Tanks, 

Roo6ng,  Siding,  Spouting,  and 
all  expOKi'd  sheet   metal  work. 

W  M  iiiantifactiirc  Sheet  and  Tin  Mill  Prod  art*  nf  (-vorv  dt'scription-Iiliw-k  and 
I  liilviinizcd  Shcftx.  CorriiKated  anfl  !'\irmpd  rritdiicts.  ItiKWlnirTlii  dates.  Kti-. 

AMERICAN  SHEET  AND  TIN  PLATE  COMPANY,  Pittsburgh,  Pa. 


We  Design  and 
Equip  Complete 
Gravel  Washing, 
Gravel  Crushing, 
Gravel  Screening 
Plants 

Undivided 
Responsibility 

ALLIS-CHALMERS    MANUFACTURING    CO. 

Milwaukee,  Wis. 


Allis-Chaimcrs 
Stone  and  Gravel  Scrubber 


Dec.  29,  1920. 
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How  Much  War  Department  Surplus  Property 
Can  Be  Absorbed  by  Your  1921  Contracts? 


SAus      ym 


Nearly  one  hundred  thousand  indi- 
vidual orders  representing  sales  amount- 


ing to  nine  hundred  million  dollars  is  the 
staggering  total  of  property  disposed  of 
through  War  Department  sales  to  date. 

The  buying  power  of  America  has 
responded  to  these  sales  in  a  big  way,  many  big  interests  looking 
to  them  as  a  regular  source  of  supply. 

Thousands  of  machines  purchased  through  this  channel  are  in 
operation.  Thousands  of  motors,  generators  and  other  electrical 
equipment  are  supplying  heat,  light  and  power  in  every  industry. 
Huge  quantities  of  chemicals  have  found  their  way  to  use  through 
these  sales.  Thousands  of  tons  of  iron  and  steel  from  this  source 
have  been  wTought  into  every  conceivable  tool  and  commodity. 

NOW  IS  THE  TIME  TO  VIEW  YOUR  FUTURE   NEEDS 

Read  Every  Item   on   the  Following  Pages 


/■^ 
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Every  Item  of  Perti 


Route  This  Advertisement  Through  Your 


^ 


Eastern  Division 


lo(>40 

-I — Push  Carts,  Concrete,  No. 
12  U.  S.  Gauge  steel,  109  inchc,>^ 
thick.  39  'inches  long  at  top, 
2114  's  wide  at  bottom,  20 
inches  deep;  Capacity  6  cii.  ft 
Location — Norfolk.  \'a. 

1084  ,-,  . 

1 275  Hjs-:  DvnajBite,  40<;/  Ibw 

treezing. 

Location — Norfolk,  \  a. 

19492 

450  lbs.  Dynamite,  Lhipont  Red 
Cross  40-90  strength,  50  bxs. 
Location — New  York. 

13625 

92 — Hammers,  Riveting",  steam 
operating  No.  5  "Little  David", 
chipping  and  parts 
Location- — Norfolk.  \'a. 

14200 

9 — Hannncrs.  Riveting.  No.  90 

with  7s  in.    button  head    rivet 

sets,  mfd.    bv  Ingersoll    Rand 

Co. 

Location — New  York. 


13631. 

1 — Wright,  High  Speed  Hoist, 
4  ton  capacity,  with  12'  lift. 
Location — Norfolk,  Mrginia. 

E-642 

29,875   ft.  Discharge   Hose,,  2^v, 
dia.,  4  ply,  25  ft.  lengths,  coup- 
ling &  clamps  attached. 
Location — Pittsb.virg,,Pa. 

E-643 

1-2.500,  ft.   Discharge  Hose,  2" 
dia.  4  ply,  25  ft.  lengths..  Coup- 
ling and  clamps  attached. 
Location — Pittsburg,  Pa. 

E-644 

?)7,2>7S  ft.   Discharge  Hose,  2" 
dia.,  4  ply,  25'  lengths.     Coup- 
ling &  clamps  attached. 
Location — Pittsburg,  Pa. 

E-645 

20,400  ft.   Discharge   Hose,  2" 
dia.,  4  ply,  25'  lengths.     Coup- 
ling &  clamps  attached. 
Location — Pittsburg,  Pa. 


100    ft.    Air    Hose,    K"    wire 

bound. 

Location — Pittsburg,  Pa. 


E-040 

3840  ft.  Suction  Hose,  2"  d 
4^ply,  15  ft.  lengths.  Coupli 
&  clamps  attached. 
Location — Pittsburg,  Pa. 

E-614 

3,510  ft.  Suction  Hose,  2"  di 

4  ply,  15'  lengths.    Coupling 

clamp  attached. 

Location — Pittsburg,  Pa. 

E.-892 

1 — Steel      Structural      Sha 

48"x7'x4'. 

Location — Philadelphia,   Pa. 


E-891 

2 — Steel      Structural 

54"x2'x7"-4'. 

Location — Philadelphia,  Pa. 


Shap 


3510 

10.686  "I"  Beams,  12'  lengtl 

4"  width;  7^4  lbs.  per  ft.' 

Location — N^^^  Cumberland, 

Pa. 

E-879 

2.300     Structural      Steel 

Beams,     5>^"x3"-9'    long,   5^ 

high,  3"  wide. 

Location — Phila,  Pa. 


List  Continued 


Strrjylus 


Dec.  29,  1920. 
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3nt  Interest 


inization  So  All   May  Benefit 


E-S90 

191  Structural  Steel  "I"  Beams, 

15   6'  long  X  3';". 

Location — Phila..  Pa. 

E-889 

27  Structural  Steel  "1"  Beams. 

2i,x4'-12  . 

Location — rhiladelphia.  Pa. 

13667 

41 — Shelters,    corruj^ated    iron 

metal  arch,  32  x9  x7",  11  g-aug'e, 

elephant  type  "E".     Complete 

with  parts. 

Location — Schenectady.  N.  Y. 


Central  Division 


11102 

28— Books  level.  4}/2x7i/^. 

Location — A.  R.  D.,  Columbus. 

Ohio. 

11116 

107 — Books,  handbook  of  plant 

construction. 

Location — A.  R.  D..  Columbus, 

Ohio. 


1  Next  Page 


3406 

5 — Logging  carts.  No.  2,  New; 
wheels  9'  high;  tires  4'x>4".  8 
hickory    axle,    tongue,    chains 
and     trap     hook,     singletrees, 
evener  i!i:  neckyoke. 
Location — Pullman,  11!. 

15692 

27 — Drawing      I'oards     w  i  t  h 

trestle  23  x31". 

Location — Columbus.  Ohio. 

C-o7 

1 — Pile  Driver,  portable  com- 
pound gas  engine  and  hoist. 
Class  "A". 

Location — .\.  R.  D..  Columbus, 
Ohio. 

11984 

5 — Winches,  hand,  single  drum. 

6''x20'     bbl.      raybestos      lined 

brake  with  safety  strap;  dou- 

i>le  purchase. 

Location — A.  R.  D.,  Columbus, 

Ohio. 


Satas 


\i     J= 


MACHINERY  AND 

ENGINEERING 

MATERIALS 

List  No.  13 

Sold  by  Negotiation 


HOW  TO  ORDER 

.\1I  orders  and  negotiations 
fur  materials  ufTercd  in  this 
list  must  be  aildressed  to  the 
Depot  Ouarterniastcr  of  the 
division  wlicre  material  is  lo- 
cated. These  divisions  and  the 
addresses  of  controllinfj  ofTices 
are  given  l)e!u\v.  To  obtain  a 
comi)lete  list  of  materials  not 
listed  in  this  advertisement, 
clip  and  mail  the  attached 
coupon. 

List  of  Divisions   and 
Controlling  Offices 

Eastern   Division 

59th  St.  &  1st  Ave^ 

Brooklyn,  N.  Y. 

Central  Division 

1819  West  39th  St., 

Chicago,  111. 

Southern  Division 

Transportation   Bldg., 

Atlanta,  Ga. 

Southwestern  Division 
San  Antonio,  Texas 

Northwestern   Division 

Army   Supply   Base, 

Boston,  Mass. 


COLJF»OrvJ 


Chi«f,      S«l«a      Pr»ni*lK>n') 
5«cti«n,  Oflic*  of   lh«    Ui- 
r»(1>i«iSil<i,  RxiniiSIS.  I 
MonilUni  Bailijini.  Wiiti-  | 
■nftan.  D.  C.  I 


IMPORTANT 

Mail  Coupon  to 
This  Address 


Kindly  send  M.  &  E.  M.  List  No. 

13.. 

in  its  entirety. 

Firm  Xamc   ... 

Street  Ail.Ir.ss  

City..  State 

"^itrned  by 

I  Engr.  *  Contructlnt:        I 


110 


dditv/ij.-ry— ENGINEERING      AND      CONTRACTING— 5fc/.oH  Vol.  54.  No.  26. 


MACHINERY  AND  ENGINEERING  MATERIALS 

List  No.  13  (Continued) 

Southern  Division 


S.  E.  250 

1 — Hoisting    Ene:ine,    up- 
right, Class"B"  30'x5'-6  . 
Location,  Oteen,  N.  C. 

S.  E.  101 

203  lbs.  G.  L  Wire,  No.  5, 

Class  "A". 

Location — Atlanta,  Ga. 


S.  E.  249 

2 — Concrete  Mixers,  Ran- 
som, Class  "B". 
Location — Oteen,  N.  C. 

S.  E.  100 


S.  E.  110 

2504  Unions  Special.     Bet. 

N  Class  "A". 

Location — Atlanta,  Ga. 


189  lbs.  G.  L  Wire,  No.  7, 

Class  "A". 

Location — Atlanta,  Ga. 


ADDITIONAL  ITEMS 

from 

MACHINERY  AND  ENGINEERING  MATERIALS 

List  No.  13 
TO    BE    SOLD    BY  NEGOTIATION 


Aneroid    Barometers 

Canitter   BoUomt 

Compass    Boxes 

Ratchet    Braces 

Brass    Grommets 

Brass   Fasteners 

Brftss    Hock    Parts 

Brass    Loops 

Brass    Rivets 

Brass   Slides 

Brass  Studs 

Brass   Washers 

Lead   Covered   Cable 

Telephone  Cable 

Cable    Releases 

Calipers 

Canvas,   O.   D. 

Compass     Watches 

Condensers 

Reducer   Connections 

Conveyors 

Cylinders 

Duck.    O.    D. 

Steam    Engines 

Gas   Mask    Eye  Lenses 

T.N.T.  Cylindrical 

Trench    Fans 

Flashlights 

Fuses 

Fuse  Dust 


Generator    Sets 
Expansion   Joints 
Electric    Knives 
Metal  Forming  Machines 
Machine   Check    Writers 
Motors 

Cannister   Nozzles 
Oil   for  Break  Switches 
Loom  Oil 
Lard    Oil 

Quenching    and    Temper- 
ing Oil 
Pipe    Fittings 
Nippl.*s 

Malleable    Pipe 
Sewer   Ppie 
Signal    Plugs 
Galvanized   Bit    Plugs 
Steel    Springs 
Switch    Boards 
Rubber    Tape 
Cannister  Tops 
Tripods   for  Heliographs 
Wrist    Watches 
Barbed    Wire 
plain    Copper    Wire 
Weaving    Wire 
Differential   Cap   Pulleys 
Resonators 
Heavy  Wire  Screens 


English    Screws 

Shanks  for  Indicator  Posts 

Steel 

Bar  Steel 

Structural  Steel 

Wrought    Iron 

Angle   Posts 

Screw    Posts 

Galvanized   Rods 

Crucible   Tool    Steel 

Steel   Hoops 

Strip  Steel 

Tool   Steel 

Air  Tanks 

Galvanized    Iron    Tanks 

Vertical    Tubular    Boilers 

Beaded    Edge    Casings 

Zincographic   Chests 

Chief  Operator's   Desks 

Motor   Fuses 

Meat  Grinders 

Knife  Grinding  Machines 

Gum    Box   Board 

Hob    Nails 

Engine    Lathes 

Motors   for  Grinders 

B.   T.   Boilers 

Cavalry    Plastrons 

Boiling  Plates 

Screw  Plates 


Stocks  and  Dies 

Coupling  Poles 

Payout   Reels 

Relay   Racks 

Hand    Rip    Saw^s 

Spare   Parts    for   Steam 

Engines 

Buffalo  Shears 

Flagstaffs 

Tanks,    Wood 

Film   Tanks 

Storage    Tanks 

Boilers    and    Covers 

Cold    Rolled    Steel 

Oil     Reclamation    Plants 

Wire   Firing   Reels 

Anli-Dimmine    Outfits 

Very    Pistol   Shells 

Bicarbonate   of  Sodium 

Sulphur 

Rubber    Outlet    Valves 

Expanded    Metal   Sheets 

Cement    Glue 

Litharge 

Respirators,    Horse 

Warning    Signals,   Gas 

Trench    Sprayers 

Rubber   Tubing 

Wire   Outlet   Valves 

Horseshoe   Nails 


Surplus  Property  Branch 

Office  of  the  Quartermaster  General  War  Department 

Munitions  Building,  Washington,  D.  C. 


yi^ML  »JE»%itT 


SctlGS 


Dec.  29.  1920. 
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Ha.    r.    lltt.   I^'ts.    CcmpKM    I>r>»l>«   ■««   m   llluMrsKd 
By   Mall  $7.50 

Writ*   lor  4—rri^Han    ml   mlht    ••>• 
DrikWiDK    Matarl*:*    and    ^ur^eylnc    iDacrutn**'* 
KOLESCH   &  CO.,  I3S  Fulton  St..  N«w  York  .  K 


The  Best  is  Cheapest 


Beckmann  Transits  and  Levels, 
nationally  recognized  as  the  best 
for  46  years,  give  you  the  most 
value  for  your  money.  You  can 
buy  instruments  for  loss,  but  ycu 
cannot  buy  eq  ual  seraice  for  as  little 


The 


Ask  I"  laicil  catalo/. 

L.  Beckmann  Co. 


200  Jackion  St. 


Toledo.  Ohio 


DRILLS 

That  Stand  The  Test 
And  Are  Employed 
On  The  Big  Jobs  Are 
Made  By  The 

WOOD   DRILL 
WORKS 

Paterson,  N.  J. 

Hammer  Drills  »nd  Piston  Drills 


Kardong  Bar   Benders 


Our  (•t.tnt  IlwBfDtlcrlx  t^>r  oni 
riKbt  and  Irft.a^TiDtf  Uieumc  ai 


■  tnarki-i  that  hn  •'.* 
i.'i  II  In  KuarAnl'-'  '1 
■■inrorrtii"  l>ar  uit  t-i 
<  In  diani*-i«T     Tb'' 


The  Kardong  Power  B«r  Bender 


rli. 

u  -r'-  fn-  firi.  I"'  \n  I V  A  ■ -i'- ■<■)'•  giv  Ins  com- 
picu!  infornjatiuQ  of  our  iinr  of  bju*  bcfjdm. 


KARDONG  BROTHERS.  Minneapoli..  Minn..  U.  S.  A. 
THE    LAST     WORD     IN     BAR      BENDERS 


WicKES 

BLUE  PRINT 


USE  THE  WICKES  SYSTEM 

It  i»  Consistently  Reliable  in 
Accuracy,  Dislinctneis  and  Clearness 


i 


i» 


Ih'   \VU  KKS  biuri.r  nt  »)6ir-m 

Kivr*  you  record*  th*t  do  not  f*d« 

■  "'*  that  ftmtArtUn£lybn4(hi  aod 

n.  t.     flevdr*.  tho  WICKBS 

hinc-  It   less  rocUy   ftnd   \em» 

.    1«-   to   breAk  down   tlun   tb« 

':r;arv   ev«lcm« 

Some  Rea»uns  Why  It 
Gives  Drad  White  On 
A  Dark  Blue  Ba  kgrtund 


1  -  ODIATI  bet«c«a  Ibc  trftrloc  knd  Lhr  i«1k<' 

.  :'. --hAVinc  pTftctlCAlly  ^  lu  raoriy  Kiveci  oui 

.  iiRt«K]  fcutooifetlcAUy 
4  .  .   a  dlrrct  raaui  line  ihrDiKb  tr&rla<  vuAmii 

;K,Jftnt    |-.rwu,'1   IfWfTMItllW   fiOJI. 

&  —  lJ(tit  cloKT  to  tbe  ^rlutloA  iiapcr  thfto  Id  any  otbar  ivu   "t 

tuAchlDr. 

A   requcit   brings   full   detail*. 

1856      WICKES  BROTHERS      1920 

300  Water  Stieet,  Safinaw,   Mich.,   U.S.A. 


RENT  /^  Y\  THIS 
ALOE  "Y"  LEVEL 

1 1  MONTHS -THEN  ITS  YOURS 


•  "r«*iit"  ir.ilrum'-r.l'     '•'■ 
■  rXhy  in^trunifnt     •mh- 


hy  in^trunifnt 
ill  n«-vrT  mi*»  the     ti 
tiLai-porrhAM)  p. an.    S.t^--   u."!..  >    v*  i 


10  Days'  Free  Trial 

md  yoa  thli  H-iwh  Y-L*rvtA.  latest 

Mail   Coupon  Today 


We  willsUdljr  MmdyoathliHinrhYU^cl.  latest  S92I  Motlrl.  on  ton  dnrs* 
fftr   iT      ^  .1  r  .^  (....,;  ,.jI  .  T,  tl, .■;.":,  ,■.■,1   .-.  r  i  ii».  e  yotiT»rIf  It  i*  Mtno- 

llut  If  for  any  rr-ntoa 
•  I  oar  expviMs  aim)  u*t    ^ 


:.i-i  '[if  ciiui«  r.  i-r  1 


A.  S.  ALOE  COMPANY 

614  Olivp  Street 
.^.Tint  Louii,  Mo 


.  i».it  cirj;,OW 
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For  that  Countv  Bridge  use 

BRIDGE 
ROCKERS 

and  Steel  Plates 

made  by  people  who  manufacture  on  a  Iotrc 
scale  and  carry  stocks  in  all  siies  of  the 
Illinois  Standard  Specifications.  W;  aUo 
furnish  special  Rockers  of  all  kinds. 
Bronie  name  plates  made  to  order  promptly. 

Full  informalion  on  rt^uesl. 

EGYPTIAN  IRON  WORKS 

MURPHYSBORO.  ILL. 


NYE 


New  Model  High- 
Pressure  Pump 


SU.IPLE.  DUR.^BLE  AND  RELIABLE 
THE  MOST  COMPACT  PUMP  MADE 


WITHOUT  a  r'lT  in  :h"  h.in.'.V.".!-  rf  both  liquids. tnd 
**  su'.ids.  the  Nye  S:<.-am  Pump  vtirks  t-qually  well 
uspended  or  set  on  stand.  It  ha-;  a  higher  vacuum 
.na  will  deliver  more  solids  at  a  higher  elevatioa  than 
.'iny  other  pump  on  the  market. 

We  wish  it  distinctly  understood  that  we  enpect  It  to 
stand  on  its  own  merits. 

HAVE  YOU  OCR  LATEST  CATALOOt 

NYE  STEAM  PUMP  &  MACHINERY  CO. 


711  No.  WeBtcrn  Avcnu* 


CHICAGO,  ILL. 


The  Pump   Without  a  Peer" 


DGE 


BUCKETS 

the  G\»ren  BudkGt-<i) 

J36  Rockefeller    i>Ut; 


THE  ECONOMY  EXCAVATOR 

'    nir  to  its  unusually   wide  operating   range,   easy   portability, 
1    onp-mnn   op^rntlon.    the    Economy    Excavator    la    the    most 
'  "  :  :    ;;  St  of  trench  and  ditch  t-xcavatlon. 

rtlnB    and    erecting    enable    the 
n    small    Jobs    whf re    a    heavier, 
'''-■ji-    '  ••■-  it.  nine  <:outd  not  even  be  conBidered. 

*e   catalogue,    which    will    be   sent 
gives   lull   details.     Wrltc^  for   it. 

conomy 
ElxcavatorCo. 

Iowa  Falls. 
Iowa 


When   a    Reinforcing   Bar 
Needs  To  Be  Bent 

It  needs  to  be  bent 
then,  on  the  spot, 
any  angle,  no  slip- 
ping or  creeping  — 
bent  the  way  wanted. 

Contractors    can't    afford    to    be    without 

The  Waterloo  Bar  Bending  Machine 

It's  made  In  2  sjfcs,  and  is  guaranteed  to  bend  bars  as  followB: 
No.  2  bends  cnldrelnforcing  bars  including  1^  in.  round  or  square' 
I'ricf  S30.00.  No.  3  bends  cold  reinforcing  bars  including  li-4-tn. 
round   or   square;    Price    $35.00. 

B.^nds  bars  to  various  angles  desired.  Has  a  detachable  handle 
7   r.—  t   long  for  convenience  in  handling. 

Waterloo    Construction    Co.,   Waterloo,    Iowa 


SstJ 


::^RVicl: 

MEASURED 


The  Cast  Iron  Pipe  Publicity  Bureau 


1  Broadway 


New  York 


Concrete  Roads 
must  be  reinforced 

*'  is  demonstrated  beyond  doubt  that  to 
11.  %e  concrete  roads  proof  against  heavy 
motor  traifRc,  weather  and  time,  a  fabric  of 
steel  must  be  incorporated  in  the  concrete. 

Several  great  states  have  so  ruled. 

American    Steel   &  Wire   Company's 

Concrete  Reinforcement 

fulfills  every  engineering  requirement. 
Send  for  our  book  on  road  building. 


Chicago 


New  Vo.-k 


Cleveland 


Pittsburgh 


Denver 


If  you  can't  find  the  equipment 
you  are  seeking  after  an  exami- 
nation of  our  Advertising  and 
Clearing  House  pages,  write  us 
regarding  your  wants  and  we 
will  direct  you  to  the  concerns 
that  can  supply  you. 


Dec.  iy.  lyju 


.Jdr.rr/^vrj— ENGINEERING      AND      CONTRAl 


fction 


119 


IVhat  the  Clyde  l^'alve 

Motion  Means  to  You 


r 


L^ 


1  -  n>i^.  «i  ■ 


vitow.  4_, 

-Tit       with-  ^ 

5     111 
••^■-ttiun         (»—  1.. 


titcc 
:  k.nijnt[up  jre  the 

nfiil  tn  the  v»lvc 

V>^u  will  bnJ 

'wic    Valve 


-Nt'/f  r/if  he^turfy  LuteJ  .-iboyi 


CLYDE    IRON    WORKS    SALES    CO.  ,^^ 

^•*S.  DULUTH.  MINN..  U   S.  A.  i.v'i  .^ 

<CtyDE>      Sole  DtitHhutor^  f,„    Clydr  Iron  If  oris      ^^ 

"^Jf"^  BRA-  WAREHOUSES:  ^*'^ 

N-V:*  YORK  •?FATTI^ 

Ul.l»  antrv  Sor,.  MI  Fl^r  A^JIi.  S««tl, 

CHICAGO 


il  So.  LaS^lk-  Stnrt 


JAi 
SIT 


P<1RTLAN[) 
Hth  ukI  Upshur  Scn-<-u 


<^^-- 


Fire  Hydrants, 


Gate  Valves 

and 

Indicator 
Posts 

For  three-quarters"  of  a 
century  Bourbon  Fire 
Hydrants  and 
\^'aterv%orks  Sup- 
H'lies  have  enjoyed 
a  leading  position 
in  the  American 
Waterworks  field. 


Bourbon  Fire  Hydrants.  Gate  Valves  and 
Indicators  are  in  use  in  the  leading  towns  and 
cities  of  the  country,  through  the  choice  of 
the  Waterworks  authorities  in  charge. 

Write  for  full  information  and  pricei. 

The  Bourbon  Copper  and  Brass  Works  Co. 

618-620  E.  Front  St,  CINCINNATI,  O. 

Established   l'!4S 


ATL.AS  Storage  Battery  Locomotives 

Require  no  bonded  raiU,  no  I'ire  or  live  wire  haz- 
ard; no  Ka«  or  smoke  annoyaiicc.  and  no  licenjcd 
riiKincer — these  are  adVamaRes  of  an  ATLAS 
.^toraRc   Battery  Locomotive  for   Industrial   use. 

.■\tlas  Locomotivet  have  many  advantages.  Re- 
inovahle  battery .  trays ;  accessible  but  fully  pre- 
lected parts;  all  spur  Rear  type  drive  that  elimi- 
nates the  injurious  Cantilever  eflect ;  extremely 
rugged  construction;  simple  and  easy  to  operate; 
economical   and   highly   efiicicnt. 

The  Atlas  Storage  Battery  Locomotive  is  in 
every  sense  of  the  word  "ALL  TH.^T  A  GOOL) 
LOCOMOTIVE  SHOULD  BE." 


T^r ATLAS  Cj^i^  ^j^d  l^pQ  £q 

Clc\vJ<iiicl.   OJiio. 


triuiNti:u.i 


*n.^(  r^c n  £zxj 


•^ 


THE    MONIGHAN    WALKING 
DEVICE   INCREASES    YARDAGE 


..f   rli.^    iim'U.t   i\    i.tr.K"  r    bucket    on 


■  n  ff-Blufi  from  our 

(•I  ;■.!  M        III      r  •■!(  u-'  -■ 

MONIGHAN    MACHINE    COMPANY 

202(  Carroll  Aranua,  Chicago 

Monlchao    W«lkln»    Drvlcr.       N"'-     .i-npuntv    an.l    .ir..nFih 
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Rates>f.00 
an  inch.  ; 
single  colunin 


Copy  received 

until 
Monday  noon 


Bids  received  until  Jan.  5.  1921. 

CONSTRUCTION  OF  STORM  RE- 
LIEF TRUNK  SEWERS  AND 
LATERAL   RELIEF  SEWERS. 

Lima,  Ohio. 

Sealed  proposals  for  the  construction 
of  Relief  Trunk  Sewers.  Contracts  No. 
3  and  4,  also  the  construction  of  Lat- 
eral Relief  Sewers.  Contracts  No.  6.  6 
and  7,  will  be  received  at  the  oBlce  of 
the  Director  of  Public  Service.  Lima. 
Ohio,  until  12  o'clock  noon.  Central 
Standard  Time.  January  5th.  1921.  and 
will  then  be  publicly  opened  and  read 
The  City  reserves  thirty  (30)  days 
thereafter  In  which  to  act  on  the  bids 

The  work  included  under  these  con- 
tracts consists  of  construction,  with  all 
appurtenances,  or  Relief  Trunk  Sewers 
and  Lateral  Relief  Sewers,  as  above 
mentioned;  a  general  summary  of  quan- 
tities follows: 

Contract  No.   3. 

Total  length  of  sewer  about  6.40"  lin- 
eal feet   varying  In  size  from   27   to  60 
Inches,  all  of  circular  section. 
Contract  No.   4. 

Total  length  of  sewer  about  6.430  lin- 
eal feet,  varying  In  size  from   12   to  30 
(nches.  all  of  circular  section. 
Contract  No.  6. 

Total  length  of  sewer  about  8.423  lin- 
eal feet,   varying  In   size   from   12   to   4(1 
inches,   all  of  circular  section. 
Contract  No.  6. 

Total  length  of  .sewer  about  2.540  lin- 
eal  feet,  varying  In  size  from   12  to  24 
Inches,  all  circular  In  section. 
Contract  No.  7. 

Total  length  of  sewer  about  4,720  lin- 
eal feet,  varying  In  size  from  18  to  30 
Inches,  all  circular  In  section,  together 
with  all  necessary  appurtenances,  spe- 
cial structures  and  manholes. 

Copy  of  plans,  form  of  proposal,  con- 
tract, bond  and  spcclflcatlons  may  be 
Inspected  at  any  of  the  following  of- 
fices: Director  of  Public  Service.  City 
Hall.  Lima,  Ohio:  Fuller  &  McCllntock, 
Valentine  Building,  Toledo,  Ohio:  Fuller 
&  McCllntock.  170  Broadway,  New  York 
City:  B.  F.  Darling,  Supervising  Kngl- 
neer.  City  Hall.  Lima,  Ohio. 

Copies  of  plans  and  spsclflcatloiiB 
with  form  of  proposal,  contract  and 
bond,  may  be  obtained  at  the  office  of 
the  Supervising  Engineer,  City  Hall. 
LImA,  Ohio.  The  following  charge  will 
be  made  for  each  set  of  plans  and  spec- 
if! cations: 

Contract  No.   3 — Nine   Dollars   (59.00). 

Contract  No.  4 — Seven  Dollars  (S7.00) 

Contract  No.  B — Seven  and  GO.'lon  Do|. 
t&rs  ($7.50). 

Contract  No.  6 — Six  Dollars  (J6.«0>. 

•^ontract  No.  7— Seven  Dollars  (J7.no ) 

No  charge  will  be  made  for  proposal 
blanks. 

The    Director  of   Public    Service     re- 
■".■rv<;»    the    right    to    reject    any   or    all 
blfls,  tn  waive  any  Informalities  In   the 
bids    received    and    to    accept    any    bid 
which  Is  deemed  most  favorable  to  the 
Interest  of  the  C|ty  of  Lima,  Ohio. 
ELMER    MctTI.JMN. 
Director  of  Public  Service 
B.   P.   DARLING, 
Supervising  Engineer 

iMled  Nnvemher  27.  1J20. 


Bids  received  until  Jan.  5.  1921. 
NOTICE  OF  LETTING  OF  DITCH 
CONTRACT. 

New  Madrid,  Mo. 

.\i  the  direction  of  the  County  CourUof 
.N.w  Madrid  County,  in  the  State  of  Mis- 
.sourl.  notice  is  hereby  given  by  the  un- 
lit-rsigned  Clerk  of  said  Court,  that  the 
Engineer  of  Drainage  District  Number  12 
of  said  County  will  at  the  front  door  of 
the  Court  House  in  the  City  of  New  Ma- 
drid, on  Wednesday,  the  5th  day  of  Jan- 
uary. 1921.  let  at  public  auction,  to  the 
lowest  responsible  bidder  or  bidders,  the 
contract  for  the  construction  of  certain 
drains,  ditches  and  water  courses  in  said 
district,  viz.: 

Little  Otter  Slough  Ditch,  beginning  in 
Sec.  32,  T.  26,  R.  13.  near  the  St.  Louis. 
Iron  Mountain  &  Southern  R.  R.,  and 
extending  in  a  southeasterly  direction  to 
the  intersection  with  Big  Otter  Slough 
Ditch  near  the  south  line  of  Sec.  3,  T.  34, 
R  13.  be  re-dug  for  its  entire  length  to  a 
depth  shown  on  profile  thereof,  filed  witli 
report  of  viewers,  with  a  bottom  width 
as  follows:  FYom  Sta.  O  plus  60  to  Sta. 
211.  14  ft.:  from  Sta.  211  to  Sta.  300.  20 
ft.;  from  Sta.  300  to  Sta.  350.  25  ft.;  from 
Sta.  350  to  Sta.  451  plus  75,  30-  ft;  side 
slopes  1  ft.  horizontal  to  1  ft.  vertical; 
excavating  179,768.2  cubic  yards  and 
clearing  85.43  acres  of  right  of  way.  Also 
1   steel  bridge. 

Ditch  along  the  south  line  of  St.  Louis, 
Iron  Mountain  &  Southern  R.  R.  from  the 
Count.v  line  to  its  junction  with  Little 
Otter  Slougli  Ditch  re-dug  for  its  entire 
length  to  a  depth  shown  on  the  profile 
thereof,  with  bottom  width  of  8  ft. 
throughout,    excavating    12.102.3    cu.    yds. 

Main  Ditch  from  Sta.  O  on  Matthews 
and  Canalou  Road  to  Sta.  433  plus  60.  or 
Junction  of  Little  River,  re-dug  to  a 
depth  shown  on  profile  thereof,  with  bot- 
tom width  as  follows:  From  Sta.  O  to 
Sta.  51,  30  ft.;  from  Sta.  51  to  Sta.  433 
plus  GO,  45  ft.:  side  slopes  1  to  1;  ex- 
cavating 452,060,8  cu.  yds.  and  160.15 
acres  right  of  way  clearing. 

Little  River  beginning  at  a  point  1,000 
ft.  above  the  Junction  of  Otter  Sloui 
Ditch  to  Sta.  618  plus  20.  or  St.  Louis 
Southwestern  R  R..  re-dug  to  a  depth 
shown  on  profile  thereof,  with  bottom 
width  of  50  ft.  throughout  and  side  slopes 
of  1  to  1,  excavating  102,388.5  cu.  yds. 
and  69.92  acres  right-of-way  clearing. 

All  work  to  be  commenced  within  six 
months,  completed  within  two  years,  and 
to  be  performed  according  to  the  locations 
and  specifications  contained  in  the  report 
of  viewers  and  engineer,  on  file  in  the 
nfflce  of  the  undersigned  County  Clerk. 

Before  any  bid  will  be  entertained  by 
the  Engineer  the  pro.'spective  bidder  must 
deposit  with  the  Treasurer  of  said  Coun- 
ty of  New  Madrid  $1,000.00  or  certified 
check  for  said  sum,  as  a  guarantee  that 
the  bidder,  if  successful,  will  enter  into 
written  contract,  to  execute  bond  in  at 
least  20%  of  the  amount  of  the  bid,  for 
the  faithful  performance  of  the  work  let 
to  him,  within  the  time  and  In  the  man- 
ner fixed  In  the  contract. 

The  right  Is  reserved  to  reject  any  and 
all  bids. 

Contract   and   bond    subject    to   the   ap- 


proval  of   the  County    Court   of  New   Ma- 
drid County,  Missouri. 

Work  will  be  inspected  and  completed 
portions  paid  monthly. 

i:;iven  under  my  hand  and  the  seal  of 
.said  County  Court  this  7th  day  of  De- 
cember,  1920. 

C.  L.  V.  JONES. 

County  Clerk. 

GRAVELING  FEDERAL   AID 
PROJECT. 

Bids  Close  Jan.  5,    1921. 

Austin.  Minu. 

.N'OTICE  TO  CONTRACTORS.— Sealed 
proposals  will  be  received  at  the  office  of 
the  County  Auditor  of  Mower  County, 
Austin,  Minnesota,  until  2.  o'clock  P,  M., 
January  5,  1921,  for  the  graveling  of  Fed- 
eral Project  No.  38.  State  Road  No.  1, 
and  State  Aid  Job  No.  2002.  State  Road 
No.  4,  wliich  involves  the  following  items: 
Federal    Aid    Project    No.  38. 

.'^tripping,    1.500  cu.    yds. 

Hauling,  0  to  ^4  mile,  2. 814  cu.  yds. 

Hauling,  M;  to  1  mile.  3,175  cu.  yds. 

Hauling,  over  mile,  12,977  cu.  yds. 

<'ubic  jTird  miles,  21,294  cu.  yds. 
Job  No.  2002. 

Stripping,  1,200  cu.  yds. 

Hauling,  0  to  %  mile.  1.944  cu.  yds. 

Hauling,  M;  to  1  mile,  2,400  cu.  yds. 

Hauling,  over  mile,  5,916  cu.  yds. 

Cubic  yard  miles,  4,100  cu.  yds. 

Plans  and  specifications  may  be  exam- 
iiied  at  the  oflice  of  the  County  Auditor, 
Austin,  Minnesota,  or  at  the  oifice  of  the 
State  Highway  Department,  920  Guardian 
Life  Building,  St.  Paul,  Minn.    Blue  prints 
of  plans  may  be  obtained  from  the  State 
Highway  Department  at  bidder's  expense. 
The  right  is  reserved  to  reject  any  or  all 
l)ids  and  to  waive  any  defects.    Bids  must 
be  accompanied  by  a  certified  check,  pay- 
able to  the  County  Treasurer,  for  at  least 
5  per  cent  of  the  amount  of  the  proposal. 
(Signed)  O.  J.  SIMMONS. 
County  Auditor, 
Mower  County. 


r  S  ENGINEER  OFFICE,  2nd  District, 
Cincinnati,  O.,  Dec.  21,  1321. -SiO^VLED 
I'UOPOSALS  will  be  received  here  until 
1(1  \  M.  (Central  Standard  Time),  Jan. 
■>0  1921  and  then  opened,  for  constructing 
or'  fabricating  ready  for  constructing, 
steel  hull  for  snag  boat  "Kentucky. 
Further  information  on  application.  W. 
P.  Stokev,  Lt.  Col.,  Engrs. 


i;  S,  ENGINEER  OFFICE.  WHEEL- 
ING W,  VA. — Sealed  proposals  will  be 
lere'ived  here  until  It  a.  m.  (Eastern 
time),  January  22,  1921,  and  then  opened. 
lor  furnishing  and  delivering  forged  steel 
:in(i  cast  iron  wheels  for  gates  nnd  struc- 
tural steel  for  gate  tracks  for  Dam  No. 
II.  Ohio  River.  Information  on  applica- 
tion. 


1'  S  Engineer  Office.  Galveston,  Texas. 
--Sealed  proposals  will  be  received  here 
imlil  12  M.,  January  20,  1921,  and  then 
onened  for  dredging  Houston  Ship  Chan- 
nel. Texas.  Further  Information  on  ap- 
;>li(ation. 


PROPOSALS  FOR  DREDGING— r  S. 
r-nclneer  Office,  329  Customhouse  Bldg.. 
Vew  Orleans — Sealed  proposals  for  dredg- 
ine  In  the  Intracoastal  Waterway  be- 
tween Mermentau  and  C.ileasleu  Rivers, 
'  n  will  be  received  here  until  11  a.  m., 
.Tnn.  10.  1921,  Further  information  on  ap- 
I      Iillcation. 


Dec.  29,  192U. 


.^dt.r.w.M— KNUIXEERINl;      and      CONTRACHNu— iVraow 


121 


Rates.*  too 

an  inch, 
single  column 


FORBIDS 


r'oT'V  rtM'''i\-'<' 


iN  noon 


H.>l3  r^-ocivi'J   until  J.1.I1 


U..   1'. 


NOTICE  TO  CONTRACTORS, 

Corning,    lowu. 

Notice  19  hereby  gl%'cn  that  srulrU  bldii 
will  be  receive*!  by  the  County  Aiidltor 
o<  Adams  County,  Iowa,  at  Coriiliit;,  luwa. 
until  1:30  P.  M..  on  the  i:>lh  day  of 
January,  1921.  for  the  construction  of  a 
dralnaice  ditch  and  certain  laterals  In  the 
East  Nodaway  River  DralnuKe  District 
No.  2. 

The    work    consists    of    conslruciins    a 
inain    ditch,    which    shall    b«    known    and 
designated    as    Section    1,    witli     i    ' 
width  of  ten  and  twelve  feet,  bl: 

of    one    to    one.    and    fifteen    (<■.  t 

the  approximate  length  thereof  being  *■< 
and  the  approximate  quantity  In  ex- 
cavation being  512,240  cubic  yards, 
also  a  lateral  ditch  known  and  des- 
ignated as  Section  2,  the  approximate 
length  of  which  Is  75/100  of  a  mile,  and 
the  approximate  excavation  la  23.040  cu. 
yards,  also  lateral  ditch  known  and  desig- 
nated as  Section  No.  3.  being  200  feet  In 
length  approximately,  and  thi-  approxi- 
mate amount  of  excavation  being  90«  cu 
yards. 

The  work  shall  be  commenced  not  later 
than  March  1,  1921,  and  to  be  completed 
on  or  before  January  1st,  1922. 

Copy  of  the  plans  and  speclflcatlona 
may  be  seen  In  the  office  of  the  County 
Auditor  of  Adams  County.  Iowa,  at  Corn- 
ing. Iowa. 

Bias  win  be  received  and  acted  upon 
separately,  as  to  the  main  ditch  and 
each  of  the  laterals,  and  said  Board  at 
Its  discretion  may  let  such  work,  as  to 
the  main  ditch,  as  a  whole,  or  as  to  each 
lateral  as  a  whole,  or  by  sections,  as  to 
both  main  ditch  and  laterals,  and  reserve 
the  right  to  reject  any  and  all  bids  and 
re-advertlse  the  letting  of  the  work. 

Each  proposal  must  be  accompanied 
with  a  certified  check  made  payable  to 
the  County  Auditor,  Adams  County,  Iowa, 
on  some  Bank  in  Corning,  Iowa,  in  an 
amount  not  les.-!  than  ten  per  cent  of  the 
if.t:il  bid.  The  successful  bidder  will  be  re- 
quired to  execute  and  fur  .ish  a  Bond 
with  sureties  to  be  approved  by  the  Audi- 
tor of  Adams  County  In  an  amount  equal 
to  25%  of  the  contract  price. 

That  the  work  shall  be  paid  for  In 
drainage    warrants. 

F.  W.  TEADON. 
Auditor  Adams  County.  Iowa. 


TRE.\SrRY  DKPARTMrNT  Supervis- 
ing Architect's  Office  '  ".-.oJiii 
Dec.  15.  1920.— SE.\L,I  VLS  will 
be  received  at  this  ■  ■'  l  P-  >"., 
Jan  5.  ircM.  and  th.n  opui  •;  :.  for  new 
look  out  callerv.  etc  .  in  the  Init.d  .St.ntes 
Post  Offlop.  KnoxvlUe,  T.  r.'  'n  ac- 
cordance with  rirawinirs  an'l  '"n, 
copies  of  whi-'h  m.iy  he  h:"  "" 
of  the  Custodian  or  at  this  tnc 
discretion  of  the  Supen'lsing  .\nhitect. 
Jas.  A.  Wetniore,  Acting  Supenlslng 
Architect^ 

TREASl'RT  DEPARTMENT.  Supervis- 
ing Architect's  Offlf-e.  WnshinL-ti.n.  D.  C. 
Dec  16.  1920.— SRALEO  PRr.p'  ■.-JAl.S  will 
be  received  at  this  office  untu  ?■  v.  m.. 
Jan  10  1921.  .ind  thon  op-iie'  for  re- 
modeling the  Post  Office  S<T.'n  In  the 
U  S.  Post  Office.  Alliance.  Neb.,  in  ac- 
corf'ance  with  the  soecincit'on  and 
dmwines  No.  J11  and  212.  corl'-s  of  whl-h 
mav  be  had  at  this  nfflre  or  .it  the  oWce 
of  the  ru'todlan.  In  the  discretion  of  the 
Fuppr\-lslne  Architect.     Ja."*    A.  Wetmore. 

Acting  Supervising  .\rchltect. 


i;ui~  :■    '  .\  .J  ■      .    .   ;■      .     :  ■•-      .  •     1  j:" 

STATE  HIGHWAY  COMMISSION 

OF  MONTANA. 

llrlruu,   Montana. 

SELAU:D  Piti  "J'o.saUS  wiII  l>e  received 
by  the  State  tliKliwuy  Coiiimiuioii  of 
Montana  for  it.-'  cMnxtru'.  tion  u(  a  steel 
bridge  of  2-166  epitnH  on  concrete  piers 
with  two  40'  concrete  appruuchcn  across 
the  Big  Blaokfoct  river  in  Mls-toula  Coun- 
ty. The  following  arc  .ipproximate 
Quantltlea: 

40:,!iOO  lbs.  Structural  Steel. 

563  cu.  yds.  Clais  "B"  concrete. 
384  cu.  yda  Clojia  "A"  concrete 
160  lln.  ft.  concrete  ruillng. 
50,000  lbs.  relnforlng  steel. 

No  Proposal  will  be  considered  unless 
accompanied  by  an  unconditional  certified 
check,  or  Contractor's  bid  bond.  In  an 
amount  equivalent  to  five  per  cent  (6%) 
of  the  total  amount  of  the  bid.  A  eor- 
|X)rato  Surety  Bond  will  be  required  for 
the   faithful  i)erforniance  of  the  contract. 

Plans,  specifications,  forms  of  contract 
and  bond,  proposal  blanks,  and  full  in- 
structions may  Iw  obtained  at  the  office 
of  the  Chief  Engineer  of  the  State  High- 
way Commission  In  the  Capitol  Building 
at  Helena.  Montana.  Persons  desiring 
plans  and  specifications  will  bo  required 
to  deposit  the  sum  of  JIO.OO  for  each  set 
secured,  J8.00  of  which  deposit  will  be 
refunded  upon  the  return  of  said  plans 
and  specifications  In  good  condition  to  the 
t'hief  Engineer. 

The  Executive  Committee  reserves  the 
right  to  reject  any  and  all  bids  and  to 
waive  technicalities  us  may  be  deemed 
Ix'st  for  the  Interest  of  the  Stale. 

TRE.XSURY  DEPARTME.NT,  Supervi- 
sing Architect's  Office.  Washington,  D. 
C  ,  December  17.  1920  —SEA  LJiD  PRO- 
POSALS will  be  opened  In  this  office  at 
3  p  ni.,  January  11  1921.  for  remodeling 
the    Vnlted    Stai.  House      and 

Court  House  bur  :   Paso,  Texas. 

Pr.iwir.u'o    rir.l    s.  may    be   ob- 

,.,  •  of   the  bund- 

le discretion   of 

t|,.  Jas.   A.    Wet- 

morc.    -Vctliig   Sjpcrvl!:ing    Architect. 


PROPOSALS  FOR  STaRN-\\  HEEL 
STEEL  STEAMBO.\T  •LUTHICU  L 
i;RIFI-TTH."— Odlcc.  Mis,s|s»ipiil  River 
r  ,  :i     Ist   &    2d   Districts,   Custom- 

1,,  T.his.   Tenn— Sealed   proposals 

^^  .  ived  hiT..  imlll   11   a.    m..   Jan 

IS,    I'-l,   iinil    th.  .     -    -   MirnlshlnK 

the  stem-wheel  '    "Luther 

L.   Griffith."      ^^l  "  o"  ai'- 

pllcatlon. 


\LS 

m., 
.-ind 


TREASl'P.^'  ' 'i-'i' ^  i-'''\i  i':*^:'!'  -Siii-.TVIs- 
ing  Archlt'  '    C.. 

Dec.      14, 
will   be  op'  ■■ 
Jan.  6,  1921 
certain    m.it  """ 

stnictlon    c.\      ,  ",'      '.' 

with   certain    m:i  '    vml    l-e    rur- 

nl,«hed    by    the    ■  ..  of    a    ''-■'•"■■ 

laundry    bulldlni;     United    Stat'T' 

Marine  Hospital  at  .N.«  York  .N.  ^  . 
(Stan|efnn>.  Drawings  and  sp'-cifications 
P     ..    >  V...I...1     fr,,ni    the    Supenlslng 

,  7?.!.   rnlted  States 

,  Vork.    N.   T..   or  at 

,1,1 ,.      ,, cretlon   of   the   Su- 

pervislne  Architect.  Jas  A.  Wetmore. 
Actlnc  Supervising  Architect. 

PROPOSALS  FOR  STEEL  DUMP 
SCOWS U.  S.  Engineer  Office.  Philadel- 
phia Pa — Sealed  prni>osals  will  be  re- 
ceived here  until  12  o'clock  noon.  Dec,  31. 
1920.  and  then  opene.1  for  furnlshlne  and 
delivering  five  steel  dump  scows  Further 
Information  on  application. 


CONCRETE  ROAD  CONTKAC 
TORS,  ATTENTION! 

Ilelcim    .\rk 
We     h.ive    'il     fiiltes    ol    one-cuurH«    COA- 
cifie  pavement,  i:'  :  mix.  6  inches  thick. 
14     fevi     wide,     lu     sublet.      Will     aub     this 
wor>(    In    2    to    10-inile    sections.     Cirakding 
and  culverts     comploted.      A     Kood     Job. 
Prices  right.     Write  for  Informiitloii  to 
OEOltGE  T.  WIUIEL.\I  CO  . 
Bos  tlS.  Holeoa.  Ark. 

iridii  received  until  Jon.  1^.  1921 

Marlon.  Iowa. 
S«>aled  bide  will  br  received  «t  the  office 
of  the  County  .Auditor  of  IJnn  <'ounty. 
-Marlon,  lowu,  to  10  o'clock  A  M  .  Jan.  18. 
1921,  for  the  cnnntnicllon  of  tile  drulnagr. 
Two  UlHtrlcla,  exlimaled  cost  tl8.70«  and 
111. 600.  For  i>lana  address  .M.  W  Ball, 
lOnglneer,  Marlon,   Iowa. 

II.   II,  CHLRCHIIJ. 

County  Auditor. 

TREASURY  DKPART.MFNT.  Supervi- 
sing Architect's  Office,  Washington.  D. 
C.  Deciiiber  17,  1920— SE.VLED  I'RO- 
l"O.SAI>  will  Ix-  received  at  this  office 
until  3  p.  m..  January  10.  1921.  ami  then 
op»ned,  for  new  mulling  vestibule,  ex- 
tending driveway,  etc..  at  the  United 
States  Post  Office.  Grand  Itaplds.  Mich.. 
In  accordance  with  dniwlngs  and  hiiuclfi- 
cation.  copies  of  which  iimy  be  lii>d  at 
the  office  of  the  Custodian  or  at  this 
oHlce  In  the  dlmretlon  of  the  SupervlsInK 
Architect.  Jiu)  A  Wetmore,  Acting  Su- 
pervising   Architect, 


TREASURY  DEPARTMENT,  .supervis- 
ing Arclillect's  (.if  "  ....  1'  C.. 
Iicc.nib.  r  S,  1920  \l-3 
will  I'.-  r.  c.  iviMi  I  p. 
in.,  December  3''  ■  -pi-ned. 
for  r. modeling  i  "  "t  the 
Unit.  <l  .'-■Elites  I  ■  'I  <"ourt 
It  ira,  -N.  I  .  .11  .1  •  '  with 
,;  .MC-115  and  'a- 
1  of  which  may  the 
oMI' •  If  me  Custodian  or  ,"  i"i-  iiUce, 
In  the  discretion  of  tno  Supervising  Arch- 
itect. Jas,  A.  Wetmore,  Acting  Super- 
vising  Architect. 

'i-i.-i,'  \  ^^r  ■  i,'\     I  .[ -I' \  1(  r\TI'VT     .^■iil).>rvl»- 

■  C, 

,  will 

1,,  '-in- 

,  the 

r  Fe, 

may 
I  .  -'lie 

■  .  In 

; ,.  .. „    .-rchl- 

Wetmorc,  ActhiK  butwrvls- 


tect 

Ini.- 


Jns.  A. 
Architect 


■     'rt    of 

•nls- 

si .....     ;,.;.::...:, ,^  .     St. 

I.t.uis  .Mo  — .S>-lile<l  plopoi-ili,-.  Will  be  re- 
ceived here  .intil  12  noon,  Jan  17,  1921. 
for  furnishing  six  return-flue  boilers  for 
stcniiiboat.      Further   Information    on    B'p- 

lillcntlon. 


If  you  don't  need  it- 

sell 

it   to   the   man    who   6 

oes. 

An    adverticcment     in 

the 

CLEARING  HOUSE  Section 

will  make  the  sale. 

- 
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\'nl.  54.  \o.  26. 


■-^LBARINC^  ;HC)>»EiiOfiiSl^i 


POSITIONS   VACANT 


DRAFT^.MEX  —  Su-JcluniJ  ^l.  »1  d.tiiilurs 
and  checkers.  Te«Ui!iical  Kr:idviates  wrih 
practical  e.xpen.rue  prefirrt>d.  Oppof- 
tunity  for  positions  higher  up  for  ener- 
getic men.  Give  experience  and  salary 
expected  ilrst  letter.  I/5cation.  MUwau- 
kee.  Wis.  Address  Box  1210.  care  Engl- 
necrlnsr  and  Contracting.  Chicago.  111. 


WANTED — Good  tunnel  foreman  near 
Maben.  West  Virginia,  on  VirKinian  Rail- 
road. Rate '75c  per  hour.  .-Vrply  to  Mr 
J.  T.  Towles  on  Job.  or  address,  us  at 
.Maben.  W.  .Va.    -W.  W.   Boxley  &  Co. 

POSITIONS    WANTED 

REGISTERED  STRUCTUR.\L  ENGI- 
NETER.  M.  W.  S.  E.,  open  for  position, 
contracting  or  office  engineer,  export  de- 
signer, concrete  and  structural,  buildings, 
structures  and  bridges.  Salarv  around 
J3.KC0  00.  Address  Box  1196.  care  Engi- 
neering   &    Contracting.    Chicago.    IlL 

MISCELLANEOUS  WANTS 

TO.  .-?t"RI.ET. 

Wjinte.i  t..  i-ul.iej  ;i5i>,<lU0  cuV>ic  yiird  of  dirt. 

}<ultal>ii-   for  draw  line  or  Iloatinr;  dred^t- 

Near    SL    Joseph.    ^lo.      Cash    payments 

Ijind  Construetion  Co..  St.  .Iose;.Vi.  Mo. 


TECHNICAL 
POSITIONS 

For  more  than  twenty-seven  years  we 
have  been  securing  positions  for  reli- 
able technical  men — Engineers,  De- 
signers, Estimators,  Draftsmen,  etc. 
Particulars  of  our  ser\'ice  furnished 
free,  no  adva.iced  fee  of  any  kind. 

THE  ENGINEERING 
AGENCY,  INC. 

IS62  Monadnock  Bldi;..   ChicOKO.   III. 


F-OR  SALE 

One  i  yard  Browning  Revolving  Steam  Shovel. 

used  90  days. 
24 — 1  i  yard  Western  Dump  Cars. 
Also  27  ton.  201b.  rail,  bolts,  spikes  and  splices. 
FRENZEL  BROS.,  WIS  N.  Cililomi.  An.,  Chiuio 


I      Marine  Engine  Wanted  I 

I  \\-    wi:i     bu.v     for    C.VSH    a    TRIPLE    EX-  | 

i  I'.V.NSION    VEUTIO.M.    M.^RINE    ENGINE  I 

i  r,.    iiullcaie   nbout    1000    HP.    at    200    RPM«  | 

f  with   steam  at    ISO   lbs.     Address:  | 

I  ,     |I<>K    1810,   Knglneering   &   Contmcting 

I  Chicago,  lU.  I 


999  New  and  Used 

Surveying  &  Scientific  InstrumeoU 

Rcotwl.  UouKht.  fk>ld&  EicbaDsed 
913  Grand  Ave.,    Kansas  City,   Mo. 


!  The  Curtiss-Willis  Co.,  Inc.  j 


No.  30  Church  St.,  New  York 

Largeil  ExdusiVr  Pfalfn  in 

USED    and    NEW 
I  ANKS 

We   make   lower   price* 


^•rxrm^bt^ 


BEST  EXTENSIBLE  TRENCHING  .BRACE  MADE 

MACHINE   CQ 
MICHIQAN 


KALAMAZOO:!:::!" 


aasi    tAST 


Are  You  a  Technical 
Graduate? 

It  may  interest  you  to  linow.  that  over  95  per 
cut  of  the  niemljeiship  in  the  Wilson  En- 
t  iiieorinK  Cour.ses  is  made  up  of  men  who  have 
craduated  from  the  best  known  technical  col- 
1.  Kos  and  in  the  majority  of  cases  they  have 
h.id  the  advantase  of  more  or  less  practical  ex- 
Ijoricnce  in  engineering  work. 

If  vou  have  not  enjoyed  the  advantages  men- 
tioned and  if  you  have  a  good  working  knowl- 
.  ilee  of  Arithmetic,  some  .\lgebra.  Geometry  and 
■l'ri';onometrv  (these  are  necessary  require- 
ments) write  us.  check  the  subject  in  which 
\n\i  are  interested,  write  your  name  and  address 
on  this  page,  tear  it  out  and  send  it  to  us. 

Courses    of    Engineering: 

(I) — Stnirttiral    Drnflinj;. 

(■;i      slriuturul    Slifl    DesiEninK. 

CO      Keliif<ir€ed    <'i>n<rrte   BiiildinR   I>eslgn. 

(4)  Reinforced  t'onerele:   .Miscellaneiiun  Structures. 

(5)  Reinforced     C'linrrete     Knginecrlng,     conglHling 

i.f    biilh    CO    iintl    (4). 
(K)      Structural    KuKlneeriiiK.  consisting  of    (2)    and 

(1)      Concrete   Draft  inc  and   Kstimating. 

Wilson  Engineering  Corporation 

HANOVER,  MASS. 


ENGINEERING  and  CONTRACTING 

is  the  logical  paper  for 

Proposal  Advertising 

as  it  is  read  each  week  hy  a  large  percentage  of  the  active,  responsible  contractors.  The 
men  who  are  looking  for  contracts  never  fail  to  read  carefully  the  "Calls  for  Bids"  and 
the  "Contract  News"  pages. 

Proposal   Advertising — Increased   Bidding 


Dec.  29.  1920. 


-■idr,f'...r.>  — t.\(ilXEKRIN(j      AM>      ci  «NTRACTlNt .— .^<■.fu.»l 
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LOCOMOTIVES 

Belh  Narrow  and  Standard  Gauge 
Conpletel)  Rebaill 

STEAM  SHOVELS 

1— Model  80-C  Bucyrus, 
4  yard  dipper 

3 — ModeJ  60,  MarioD 

3 — Atlantic  type,  21  yard 
dipper 

1 — Bocyrus    45,    2   yard 
dipper 

1— Model  70-C,  Bucyrui 

1 — MarioD,  Model  20 

A'lBO  Dump  Cars  of  *«rious  types 
sod  cspscities. 

All  in  stock  to  Atluit^.  G*. 

SOUTHERN  IRON  &,  EQUIPMENT  CO. 

ATLANTA.  CA. 

E«tsbll>hrd  ISA9  Incorporated  IV4« 

Msin   Oftlto  snd    PIsnt,  ATLANTA.  QA. 

Branch  Oftivc.  Ne«  Orleans.  Ls. 


CONTRACTORS'  EQUIPMENT 

I.  S.  Army  and  Navy  Salvage  Goods 

Kyrami^   GoTarBinanI    TaDta,  •ligblly   u>«d,  mad*   of    12  ui    Kbaki  c>dv>«. 
I   ft     .sil.  •■!•   I*  ft    I    !•  ft..  t25 

Pup    T«ntt  —  Ut*d.   ID   food   condition,   tuitabl*   lo  covar   aewar   pip*    work, 
U.S4 

Blaokalt  — O.   6     Msrin*    Corpt,    r*claim*d    3    lb     waifht.    ascallaol    condi- 

(lon,   UM       Wortb  double 

Hip    Rubbar   Booia.  Da~.  %*3S,  *aUaga,  S3.8S 

Bunk*,    uppar    and    lower    tleeping    bunkt,    mada    of    Black    Angla     Iron, 
National   Spring   and   Halicalt.   (iza  2   ft.  •  inchea.  SS 

Bunkt  —  uppar     and     lower    tleeping     bunkt.    made    of     continuout     pottt. 
wbite   enamel,   tize   J   ft„   M. 

HeaT7    Work   Sboot  — 10,000  pairt   tan   all   leather   work   thoet.   U     ^     Army 

•  tyle,   Munton   latt,   tizet.  t   to   11,  7   to    12.  price.  (3.25  a   tMir 

Paa   Jacket — rare   opportunity    for   men   doing   outdoor    worn.   SIZ.^   eacb 
\itu    (rorral    ilBr   uf    aMTroandUf    tullablr    for    r«ntr»<-tor»     >^m[»     ••<■»    ••    rml«r»«l« 

•  •oi    aaa    cellOB    anAarwcAr.    twealert.    glaTea,    »tc. 
raa    abe«r    It   turrlot    V.    S.    Arnt7    eqalBmaai. 

MERCHAISTS'  QEARING  BOUSE  OF  AMIRICA 

S57  Broadway,       MEW  VORK    CITY 

Fhont   Spring   3:43   or    tend  Soecial  Oali»ery   Letter 


FOR  PROMPT  SHIPMENT 

1 — i^zlO    3. Dram    LIdgerwood    Skalet    - 
Hoist 

1— Txll   D.    D..   O.    C.    MuDdr   Hotit   an 
Boiler 

1 — Holding   Drum 

1 — 10-ton    Kellr  Steam    Roller 

1  —  10-ton     Huber    D.    C.    Steam     RoUt 

witb    ScarlBer 
1 — No.    10   Gallon    Engine   Grader 
i — IS-tco    Gallon    Stone    Coloadert 
1 — No.   11    Koehrlng  Steam   Paver 
: — No.    SO    Smith. Chicago    Mlzert 
1— K-yd.    Smith     Miiar.     all    on    Skldt. 
Side     Loader.     Steam      Engine     only- 
Can    furnlth     Bollert 
1 — Buckeye  Steam  Trench   Machine.  Ca- 
pacity 1»-  wide,   6'«'  deep 
1 — lOilO    Case    Jaw    Crusher    with    Ele- 
vator. 
I — <l-yd     Ray  ward   Orange   Peel    Bucket 
II — 1-yd.    »«•   Gauge   Keppel    Cart 
! — No.    2    Vulcan    Steam    Pile    Hammera 
I — Halat    Waron    Loader,    M'.:or    r>rlre 

The  T.  J.  Lane  E<|uipiiicnt  Company 

1030  West  Msin  Streel         Sprintfield   Ohio 


ATTENTION!!! 

FOR  SALE 

NEW  and  RELAYING 

RAILS 

For  Foundation*  and  Rein- 
forcing. All  weights  and  cut 
to  any  length. 

HYIVIAN-MICHAELS  CO. 
People*  Ca*  Building 

Phone,   Harrison    1100 
CHICAGO 


FOR  SALE 


G.  D<  Mckiiton 


Fsirmonl.  .Minnetoli 


What  Have  You? 

If  you  have  just  finished 
a  contract  and  have 
any  used  machinery  to 
sell,  list  it  in  the 
"Clearing  House." 


If    you    don't   need   it — sell    it    to    the    man     who     does.       An     advertisement     in 
the   CLEARING    HOUSE    section    will    make    the    sale. 
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FOR   SALE  OR   RENT 


K      31 


We  specialize  m  the  rental  of  all  classes  of  construction  equipment,  especially  steam 
shovel  outfits.  We  have  a  large  stock  ol  tlioroughly  repaired  equipment  always  on 
hand,  either  for  rent  or  for  sale.    The  folio uing  is  a  partial  list: 

LOCOMOTIVES 

8—10x16"  H.  K.  Porter  36"  gauge  Dinkeys. 
2—9x14"  H.  K.  Porter  36"  gauge  Dinkeys. 
1—17x24",  5S-ton,  4-6-0.   standard   gauge. 
3 — 25-ton  Forney  type. 

MISCELLANEOUS 

t_Worthington  12x17x10x15  Steam  Pump,  for 
1411  lbs.   water  pressure. 

1—10",  3-stage  Centrifugal  Pump,  direct  con- 
nected to  Moore  steam  turbine,  3000  gal. 
at  375'  head. 

I_14x7xl2  Underwriter's  Pump  (Knowles). 

1—10"  Sand  Pump,  connectod  to  91^x9^4  dou- 
ble cylinder  engine. 

Ka.tcrn   Office:    30  Church  St..  New    York 


STEAM  SHOVELS 

2 — Marion   60   Steam    Shovels,   Zyi-yd.    dipper 

Shop  Nos.   1999.  2059. 
1— 70-C  Bucyrus,  shop  No.   1219. 
I  — Model  60  Marion,  shop  No.  2130. 
I — Model   1  Thew.  on   railroad  trucks,  ^  yard 

dipper. 

CONCRETE  MIXERS 

1  —  13-E  Foote  Paver,  with  9  H.  P.  gasoline  en- 
pine,  mounted  on  traction  wheels,  with  18' 
distributing  chute. 

1 — No.  11  Cube  Mixer,  mounted  on  traction 
wheels,  with  steam  engine  and  boiler, 
equipped  with  boom  and  bucket,  also  grav- 
ity chutf- 

S»nd    for    Our    Complete    Lilt 


?s  =^ 


"KL^MflS^J^S® 


||Kj 


JN  = 


To  Bring  a  Definite  Message  to  Men  in  Any  Line  of  Business,  Choose 
a  Medium  Published  PRIMARILY  in  the  Interests  of  and  Circulating 
Among  Men  Engaged  in  That  Particular  Line  of  Business. 
If  you  have  equipment  to  offer  contractors  the  CLEARING  HOUSE 
section  of  ENGINEERING  and  CONTRACTING  with  a  circulation  of 
more  than  10,000  is  the  most  direct  and  economical  medium  in  which 
to  advertise. 

One  CLEARING  HOUSE  advert  er  writes  as  follows:  "Referring  to  the  adv.  which  we 
requested  that  you  insert  four  times  in  your  publication  we  are  now  writing  to  ask  that  you 
discontinue  the  insertion  of  this  adv.  as  we  are  nearly  swamped  with  replies." 

Maximum  rate  $3.50  per  inch.     Minimum  rate  $1.75  per  inch. 
SEND  IN  YOUR  COPY  TO-DAY  FOR  THE  NEXT  ISSUE 


Dec.  29,  1920. 


.^di-'urri— ENGINEER!  N(.      AND      LON  IR.Xi.  1 IM,— ,s^, 


tlOM 


125 


i 


.  , If  CLEARING   HOVyE 


LOCOMOTIVE  CRANES 

Full  Revolving  Self- Propelling 


«i      Mounted    on   Traction    Road    Wheels 
Equipped  with  30  ft.  Boom  and 
U  yd.  Clamshell  Bucket 

ALL  BRAND  NEW 

1 — Iroquois  800  yd.  Road  Asphalt  Plant  in  two  units 

1 — Twelve  ton  24-inch  gauge  Climax  Geared  Locomotive 

ROAD    BUILDING     EQUIPMENT 

1 — Good  Roads  Mch.  Co.  10  ton  Tandem  Steam  Road  Roller 

1 — Monarch  10  Ton  3-wheel  Steam  Road  Roller  I 

F.   MAYER,    737-738  Monadnock  Building,  Chicago  ! 


FOR  SALE 


I — Ransome  Mlier  on  Skids,  wli' 

Hopper.    Steam    Engine   onl.v,    ...;.. 
Uy  of  mixed  concrete  10  cu.  ft.      This 
machine  Is  practically  new. 

1 — S-A  used  Foote  Read  Wheel  Traction 
Paver. 

3 — 6-A  used  Foote  Road  Wheel  Traction  : 
Pavers,  all  with  spouts  and  all  In  j 
good  working  condition. 

Will  make  special  price  for  entire  lot 
to  machinery  houses.  These  machines 
are  all  for  immediate  delivery  and  at 
bargain   prices. 

C.  C.  DAWSON 

613   Republic   BIdg.  Kans.is   City,    Mo 


FOR  SALE 


1   Marlon    1    yd.    Floatir,.- 
Can     be    e&atly    cbank- 
kcrosene      power,        11 
con.iln       (Jf  ilvrry.  .\ 

cure     of     EnKineorlnf: 
60S   S.   Dearborn  St.,   Ct.; 


ACtlnv.   I 


McMYLER 

LOCOMOTIVE 

CRANE 

20-ton,  8-wheel,  M. 
C.  B.,  5Q  boom,  D.  D., 
first  class. 


^^^ajflsaaciLi*^^ 


39  So.  La  Satle  St. 


Chicago,  III. 


FOR  SALE 

r>ons   trench    in.iciiinc.   large   size, 

1     repairs.      Will     sell     cheap     if 

t.iken   at   once.     Address    Box   3024, 

care    Enirineering    and    Contracting, 

fA5  vn    Dearborn  St.,  Chicago,  III. 


STEEL  SHEET  PILING 
FOR  SALE 

.    tons    14    inch,   40.8   pound    per 
!,    Ijckawanna    arch    web    steel 
ct    pilini.;.    lour    corner    piles    in- 
ilmlcd.     l.euKth   25  ft. 

i4*IM-    tons    14    inch,   4fl£   pound    per   . 
foot,    Lackawanna    arch    web    strcl 
sheet   piling,    four    corner    piles    in- 
cluded.    Length  32  ft. 

J  All  in  first  class  condition  and  ready 
.   for  immediate  shipment   from  point   . 
I  m   Mississippi.     For  particulars   ad- 
dress 

GOULD    CONTRACTING   CO.. 
Nashville,  Tenn. 


STEEL  PILING 

Want  large  qu.inlity,  varying  in  Imgth 
from  1 5  to  45  ft.,  for  dam  cnnstnictirn. 
Address  Box  1214,  care  Engineering 
and  f".in'.r.Ti-tin)^  Chir-nj'o,  lUinoi';. 


It  Pays  to  Watch  the  Clearing  House 


Use  It  To  Sell  Yonr  Second-hand  Equipment 
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Alvord  &  Burdick 

.T    W.  A.vord    C.  B.  BurUick 

Hydraulic    and    Sanltair 
Knclnern 

Water  Supply.  Wal«r  Purlfl- 
cation.  Flood  Relief.  Sewer- 
t\e^.  ficwagv  Disposal.  Ap- 
prataats  and  Rate  Reports. 
Water  Power, 

•  'hicago.    Hartford    Building 


ArnoUl  Co.,  The 

KtiRiiirfrs — ConMrurton 
Klfitrliul— ClvU— 
Mrchanlcal 

Knginei-ring  —  Plans  and 
i>pectncatlons  covoring  com- 
plete properties.  Construc- 
tion of  complete  propcrtU-8 
and  preliminary  operation 
of  finished  plant. 
Chicago.   105  So.  LaSalle  St. 


Black  &  \eatch 

C'oiiMiltinK    EoKlneent 

Sewerage.  Sewage  Disposal, 
Water  Supply.  Water  Purl- 
Mcallon,  Electric  Lighting. 
Power  Plants.  Valuations, 
Special  Investigations  and 
Reports. 

E  B  Black.  N.  T.  Veatch. 
Jr.  Kansas  City.  Mo..  In- 
terstate Building. 


Blanchard.  Arthur  H. 

-M.    \m.    Soc.    C.   E..    .M.    E. 
in-Ht.    Can.      Consult  lug 
liiKliwny  EDKlneer 
Investigations.     Transporta- 
tion. Surveys.  Reports,  Spec- 
incntlons.     Estimates,     Liti- 
gation   Cases. 
Ann  Arbor.  Michigan. 

Chicago  Paving 
Laboratory 

L.    Klrschbraun 
H.  W.  Skldmore 
ron*.nitlng     untl     InNperting 
Engineern — Piivemenls  and 
Paving   .Mnlerinls 
Consultation,  design,  specitl- 
catlons.   reports,  testing.  In- 
spection  and   research. 
UO    N.    Wells    St..    Chlcigo. 

Fargo  Engineering  Co. 

ronsnltlng  Englnerni 

Jackson.  Michigan 

HYDRO-ELECTBIC   AND     ' 
STF.\M   POWER    PLANTS 
I  DAM     FOUN- 

I 


Hazen.  Whipple  & 
Fuller 

AIlT,  lt.i7<n.  C.  C.  Whipple. 
C.  M.  Everett. 
I.    H.    Malcolm 

f  on«nltlng.     n.vilmallr     and 
■•iinltnrr    Enginpera 


ao  E.  42d  St. 


Tliis  Diriclory  reaches  the  oliicials  with 
whom  rests  the  responsibility  for  the  bulk 
of  the  municipal,  state,  government  and  in- 
dustrial engineering  works  in  th<?*United 
States.  It  offers  you  a  dignified  and  ethical 
means  of  cultivating  a  wider  acquaintance 
amonp:  prospective   clients. 

R,.\T1£_$1.25  per  inch  per  issue  or  $50.00 
per   \r;ir   paid   in   advance. 


Hubbell,  Clarence  W. 

M.   Am.    .'^oc.   C.   E. 
Consulting   Engineer 

Sewerage.   Sewage   Disposal. 
Water    Supply    and    Munici- 
pal   Engineering, 
Detroit.    Mich..    234S    Penob- 
scot   Building. 

Hunt,  Robert  W.,  &  Co. 

Robert    \V.    Hunt. 
Jno.    J.   Cone. 
Jas.   C.   Hallsted. 
L>.    W.   McNaughor. 

KnglneerN,    liispectortu, 
MetullurgiNts,    Chemists. 


9 


Rvaident  Inspectors  at  Man- 
ufacturing   Plants. 

Chemical,  Phyaical,  Cement 
Laboratories. 

Chicago,    New    York, 
Pittsburgh,    San    Francisco. 
Montreal.    London. 

Jacobs  &  Company,  J. L. 

Induct  riul    and    3InnirlpMl 
Engineerfi 

Investigations  —  Reports — 
Plans  covering  Organiza- 
tion, Management  Account- 
ing and  Cost  Methoda,  Em- 
ployment and  Wage  Prob- 
lems. Appraisals  —  Expert 
Testimony. 

Chicago,    Monadnock 
Building. 

Maury,  Dabney  H., 

Consulting    Knglnecr  . 


Water   Works 
Power    Plants. 


Sewerage. 
.\ppralsals. 


Chicago,    III..    1445    Monadnock 
BIdg. 

Metcalf  &  Eddy 

Water    Works.    Sewerage- 
Disposal  of  Sewage  and  In- 
dustrial   Wastes.        Supervi- 
sion   of   Oporatlona.    Valua- 
tions. 

Boston.  Mass..  14  Beacon  St. 

Perkins.  Edmund  T., 
luigineerini?  Company 

ronNulttng   and    Supervising 
Knglneers 

Irrisrntinn.     nrrriniL-".     FlonrJ 


T.-.p..;.-!    -.t.!, 

Chicago.        First        National 

Bank  Bldg..  Randolph  5321. 


Pride  &  Fairley 

Consul tiog  EngineerB 

Specializing    in: 
Drainiigc.  Flood  Prevention, 
Reports   and    Investigation. 
Joe  1'.   Pride,  formerly  Chief 
Engineer.  St.   Francis  Levee 
District. 

O.  M.  Fairley.  formerly  As- 
sistant Engineer,  Bureau 
of  Drainage  Investigation, 
Department   of   Agriculture. 

W.  H.  Poo,  Hydraulic  Engr. 
Blytheville,     Ark. 


Potter,  Alexander,  C.  E. 

Hydraulic  Engineer  and 
Sanitary   K.xpert 

Sewerage    and    Sewage   Dis- 
posal,    Water     Supply     and 
Purification. 
New  York.  50  Church  Street 


Rossiter,  Edgar  A. 

CunHulting    Engineer 

Water  Supply  and  Puriftca- 
lion,   Municipal   Engineering 
.  Farm    Drainage,    Sewerage 

Room  G05,  127  North  Dearborn 
St.,  Chicago. 

Dwight   P.  Robinson 
and  Company,  Inc. 

EngineerH  and  Constructors 

Consolidated   with 

Westlnghouse,  Church,  Kerr  & 
Co.,    Inc. 

Industrial   Plants 
Power   Developments 
Railroad   Shops   and 

Terminals 

12.')  East  46th  St..  New  York 
Chicago  Cleveland 

Pittsburgh  Dallas 

Youngstown  Los  AngeUs 

Smith  &  Co.,  C.  E. 

Consulting  Englneer-s 

2065-75    Railway    Exchange 

Bldg.,    St.    Louis. 
1313    Steger    Bldg.,    Chicago 
204    Live    Stock    Exchange. 

Kansas  City 
Investigations,  Reports, 
Appraisals,  Expert  Testi- 
mony, Bridge  and  Struc- 
tural Work.  Railway  Prob- 
lems. Elcctrincallon,  Grade 
Crossing  Elimination. 
Foundations,  Highways. 

Docks,  Water  Supply,  River 
and  Flood  Protection. 
Drainage  and  Sanitation. 
Power  Plants,  Naval  Ar- 
chitecture. 


Stone  &  Webster 

Incorporated 

Design   and   Construct 

Water  Power   Developments 

Substations 

Gas    Plants 

Steam    Power   Stations 

Transmission    Lines 

Boston 
New  York  Chicago 

Waddell,  Dr.  J.  A.  L. 

Con§uUlng  Engineer 

Steel  and  Reinforced  Con- 
crete Structures.  Waddell's 
Vertical  Lift  Bridge.  Dim- 
cult  Foundations.  Reports, 
Checking  of  Designs,  Ad- 
visory Services,  and  Ap- 
praisals. 

35  Nassau  Slrooi,  New  York 

Wheeler  &  Bosworth 

Estimates  Plans 

Municipal      Public  Utilities 

Harbor    Improvements 

Hydro-Electric 

Foundations  Dams 

Engineering  &   Construction 

372  Central  Ave.     Dover,  N.  H. 


THE   I.  G.  WHITE 
.    ENGINEERING 
CORPORATION 


Engineers 


Constructors 


Industrial  Plants,  Buildings, 
Steam  Power  Plants.  Water 
Powers,  Gas  Plants,  Steam 
and  Electric  Railroads, 
Transmission   Systems. 

43  Exchange  Place       New  York 


This  Directory 

is  a  medium  of  publicity  in 
accord  with  professional 
ethics 

You  can  Increase  your  clien- 
tele by  placing  your  card 
horo     and     the     expense     is 

sniiill. 


Dec.  29,  1920. 
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Orton  &  St   iiilTenner  Co.  ...112 

Osgood  Co  ,  The    46 

Owen    Bucket   Co 118 

Oxweld  Acetylene  Co 77 


Pacilic   l.uiiilnrCo     16.   17 

Pawling  &  llarnlHchfeger  Co,  40 

Pittsburgh  .Meter  Co 'JU 

Portland   C.-ment   .Vsso 93 

Pierce- Arnw  Motor  Car  Co. 

12.    13 

I'ulNomcler  Steam    Pump  Co, 

Front  and  Rack  Cov»th 


Taller  Pump  Co 

Thew    Shovel    t'o, 

Tinin  Wayne  Co, 
TUan  Truck  Co. 
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67 
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ISO 
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I'nlverval  Koad  Mchy  Co.  ...108 

V 
Vulcan  Iron  Works   ISO 

W 

Wattrbury   Co IM 

Waterloo    Constr,    Co lU 

Webster  Mfg    Co 51 

Wilier   .Mfg     '■  66 

Western  Wh.  ,  "r  Co. 

.  24.  26 

Western  Wooii  1  ii"    lublllcty 

Bureau    10,   11 

Whltconib  Co..  Geo.  D 101 

While  Co..   David 130 

Wlilli-  Co Secoiiil  "  'over 

Wlnnl  Plr.w  Co 105 

Wl  ...117 

M  G,  H 64 

W  ,  t  Wire  Rope  Co..   68 

WUN..II    w.ilk.-r  Ci. 102 

Wood    Drill    Works    117 
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Asstrlso*    Apparatiu.     Ufbta. 
Osrbids.    £to. 

Pr««t-o-llt»    Co,.    Inc. 
Air   Oompr—aOTK. 

All(  CtuIiucrB    Mft,     Co 

^BtrtrSD    Well    Works, 

Hu.-;ru»    Co,,    Tht. 

C«mtDC  OuD  Co. 

Chlmco  Ponmatlc  Tool  Oo. 

DcmevUc     Enrlsc    &     PQiap 
Oo. 

aesersl    Eloctrlc   Co. 

In(eraoll-Rio<l    Co, 

SDlllviii    Macblser;    Co, 
Air   Hoe*. 

Cbli-ico  PD»oin«tlc  Tool  Oo. 
Air     Ksheatan,     Aftsrooelan, 
K*o*iTOrs,   Eto. 

CblcSKO  Pnesmstlc  Tool  Co. 

Istenoll-Ruid    Co. 
Air  Motors. 

Chicago  Pneomstlc  Tool  Oo, 

Dike    Enrln*    C«, 

lastnoll'Rssd    Co. 
A^bslt   rsTUc. 

.\..l.(i;llt    A"..."MltlOD. 

Mnrprt    Company. 

Barber   AapbalC  Oompsnj. 

K.-iitu.\v    1;.  .k    A.*plinU  Co. 

Standaril   Oil  Co.    llsdlau). 
Asphalt    MaoUnarr. 

Arm*    Koad    Marb.    Co 

Barbor  Aiph"!'   PaTlnn  Oo. 

Clark   Traetractor   Co. 

Onmtnar,    T.   D,,   4  Bona. 

Bqnltabla     Aapbalt     Malnta- 
nan.*«  Co. 

Brla   Ma.-blne  Shoj). 

Uttl»:nrd     Broil 
Baok    nr.era— Trcooh. 

Anatin.   P.  C.   Mach.  Co. 

DomMtl..-  Enir,   *   Pump  Co. 

Parsons   Companj. 

Pawling     &     Barslacbfeger 

0*. 
W»Uer  Mfg.   Co. 


BaJlut    Unloadera.    8pr»«d*n, 

Jordan  4  Co..  Tb«  O.   T. 

Clagood    Co..    Tba. 
Bar   Cnttsrs. 

Braun,   J.   Q. 

Koebrtng    Uachlna    Co. 
Bar    Bandars. 

Aiserlcsn   Plpa   Banding  Oo. 

Kardong    Broa, 

Watarloo  ComtroctlOB  Co. 
Bars,    Oonorota   EalnforoiBg, 

Wltbarow   Steal    Co, 
Baxa.    etoal. 

Wltberow  Steel  Oo, 
Battary  Charging  Equipmaat. 

i:oni-r«l    Eli-ctrlc    Co, 
Bolt   Tightenora,    Trippara. 

Link   Belt   Co. 

Waller   Mfg.    Co. 
Blaat    Fumaoaa, 

MrCllnllcUaraball    Co. 

Blasting   Suppllsa    ISae   Dtss- 

mite  and    Powdar). 
Blaoki — Snatch  and  Taokls. 

I'arponter.   Gao.   B..  4  Co. 

lK>bbla  rdrj.  *  Mach.  Oo. 

In»li-T    life    I..-. 

l.racben   4   Sola    Rope   Oo. 
Blowara. 

r.eniTal     Rlectrlc    Co. 

Iiik-fr»..IMtaiid    Co. 
Bind   Phot   Machlnss. 

Wlrkea    Broil. 
Bins  Print  FUing  Caaaa. 

Economy       Drawing      Tabla 
Co. 
Booka. 

I/efax   <Ine.) 

McOrsw-BIll   Book  Oo. 

Trsntwine     CoBJMBy, 

John  Wiley  4   Sons.    Inc. 


BoiIqlT   Brfeohinga 

HooUurkt.    Joa..    Tba,    Co 

I.iltlt'f.j:(l     Uioa. 

I'..  Ii-i.  Ill    lr..n    \V..rl.. 
Brldgaa.  Hoofa,  Trssaas,   Cta. 

Blaw-Knox    Co. 

Caldwell.    W     B.   Co 

Cblrago      Brldga      4       Iros 
Worka, 

Kenwood   Brldga  Co. 

MrCllotlr  Warahall   Co, 

Plttfburgb  Daa  Molnaa  Steal 
Co. 

Kaymond  Concrata  Plla  Oo. 

Mtrauaa  Baamla  Brldga  Ce. 
Bockata.     Clanijball     aad     Or* 
anga   Paal.    Grab. 

AdTinca    Gnglnaarlng    (>o. 

Blaw-Knox   Co. 

Ilrownliir    C<.,,    Tba 

Brows   llolatlng   Mach.   Co. 

RulTalo  Holat  4  Darrlck  Oo. 

Carpantcr.  Oao.   B..  4  Co. 

Balsa    Ufg.    Co. 

Hayward  Co..  Tha. 

Inalry    Ufg.    Oo. 

I,,akawood    Knglnaarlng    O. 

IJnk    H#ll   Co 

»|.»'  ->'ata  Oo. 

M.  Mfg.   Co, 

Or  f  Crana  Oo. 

Orion    ,A    Pflnlirannar   Oo. 

Owen   Burkat  Oninpanr. 

Pawling     4      llamlicbfagar 
Co. 

SesTema.   Jaa.   B. 

T.   T.     RmKh  Co. 

W" '-      0.   H. 

Bur"  ■ ". 

li 

J.-  :o. 

SmlK,    r...    T.    U 

Wi-n<.r  Mfr    Co. 
Bonk — Ooatraotors*. 
[laggard    4    UarcnaMn. 
Sonthenj.Rotna  Co, 


h'.jLliMni:!,    InduslriaJ. 
I'law    Ktlul    I  u 

MrCUDllc-Maraball   Co 

Truirco   Steal  Co, 
Biltlitingn.     Por.abU    Steel. 

l;l,.v    Ki.  \   1.. 
Bunk    Houaaa.    Contraoiara' . 

Carpantar,  Oao.   B..  4  Oo. 

Koutbern    Itoma    Co. 
Cablawaya— Wtr«     Ropo. 

llll.U    KiH.v      c. 

.S.     I'lory    Urg.    Co. 
I,eN,-tii.D    4   Sum    U.)l>a  Co. 
IJdgarwood    Ufg.    Co. 
ManirlfM    Englnaarlng   Co. 
Koabllog'a     Sooa.     John      A. 
.^■urrman  Broa. 
WatertjQry    Compasy. 
Oara — Contractors',      1  d  d  a  a. 

trial. 
Atlaa    Car    4    Mfg.    Ce. 
BfUun,,,!    Xtram    BbOTal   Oo. 
Clark    Tmrlrarlor   Co. 
loiiley    Ufg,    Co, 
Koripal      Induatrlal      Car      4 

Bqulp,  Co. 
Kllboama    4      Jacoba    Ufg, 

Co. 
I^kawood    Bnglnsartng    Oo. 
T.   1..   Smllb  Co. 
Wellar    Mfg.    Co, 
Weitrm     Wbealad     Scrspar 

r^ 
Oar    "   "  ^-     '^ictrlc. 

V  Co 

Ca-  'ute.    Eta. 

c  . .arlor  Co, 

Carpt-nlt-r,   liao.    B,.   4   Oo, 
rn>l<-y    Mfg,    Co. 
Kllhnnme  4  Jacoba  Ufg,  Oo. 
Smith.  The  T.    L..   Oo. 
Sterling  Wheelbarrow  Oo. 
Camant. 

Alpha    Portland   Camaot   Oo. 
Sandntky    Cement    Co. 


CocrM  —  C«ir.*ot     Applii 

I.  1'tlirut    Ijud    C'J 

Oaotara^    Sawar    OoB«trua«3as 

Blaw-Knox    Company. 
Chaiaa— Dradga,     Shoral,     aad 

All      Typoa     for      KlaTaxlsg, 

Caovaylns  and  Fewar  Trasa- 

mitatoo   Purpoaaa. 

Huryrua   Compsoy.    Tba. 

Canientfr.   Uao.   B..   4   Oo. 

Jiirrey   Mfg.   Co. 
Channallara. 

IngaraoU  Hand  Oo. 

Hulllran    MachUiary   Oo. 
Ohlmnaya. 

Chicago  Brldga  4   Iroa  Oo. 

Uenaral   Concrata  Const.    Oo. 

Wl>d>rholdt  Cooit.  Co. 
CbloHda  oi   Lima. 

Matblawn    AlkaU    Worka 
Hoc). 

Pannaylrasla  Salt  kUg.  As. 
Cblorlsa   and    Cblorlnstara. 

KIrclrIc   Blaarbing  Oaa  Oo. 

WaUaca    4    Tiaraan. 

Mathleaon    Alkali   Works 
Hoc). 
Cbntaa     and      ElaTatora — Osa 
GTS  to. 

Clark  Traetractor  Oa. 

Inalay   Mfg.    Oo. 

Jaegar    Macbln*   Oo. 

I.akeworMl    Bnglnaarlnfl    <k>. 

T.    I.    Kmltb  Oo..   Tba. 

Wi-llar   Mfg.   Oo. 
Circuit   Breakars. 

r,«>ncril    Electric  Oa. 

Wantlnghoaae      Blactrlc      4 
Hfe    Co. 
CJIajnpa — Form    IBoa    Tormm), 

Bncyraa   Co.,    Tba. 
Doiveraal   Perm  Clamp  Oo. 
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'— -  Or««B«  Oo. 

l>rUwoad   Slaaa   ftiril  a*. 

Brawn   Bolatias   Macli.   C«. 

Bj*n  Mackla*  C«.,  Joka  r. 

Otula   Bait  Co. 

Clark    Tnctnctsr   Oo. 

OlSord'Wood  Oo. 

Baku.  a«o.  r..  M/c  Oo. 

Jaffnj   Mf(.  Co. 

Udc«rw<Kxl    UTf.   Oo. 

Uak  Bait  Oo. 

UrUrUr     UUntaU     Craao 
Ol 

Portxbl*  Ma^Uwrj  Co. 

Wcllar  Utt.  Oo. 
OioJ  Tipplaa 

McCUaUr-Manhall    Oo. 
OalamB»— Out      Irga,      B«IU- 

U.     e.     Caat     Inio     Plpo     * 
rorj.  Oo. 
Oamjnaoor*     (So*    Air     OoB- 

proaaon). 
Okaorato  Cokatnstlsa. 

OafMral  r<xirr^t*  l^iaat.  Oo. 
Ooamto    OaroxiA    nantpo. 
CoBVota   DistribuUDK    Plaat 
'Ri»    CtiDlaa). 
oaavata     MUara     (Soa     Mix- 

ara). 
Oocorota     Ratiiforcinx      ICato- 
rikla  iS««  Stral   RalnXo'i). 
OoB^oaaora.    Low    LotoI    Tat, 
Sorfaoa. 
IkirrnolI.Rand   Co. 
Co&B»<;tors,      Frankel      Soldar- 
laaa. 
Wmtlcrbooaa      nactrtc      A 
Mf».    Co. 
CcetractDra'      Bnfldlara      (Boa 

Balldloca.   ladntrUI). 
Oaatral,    Baotrle. 

Oaaanl     Bcctrlf    Oo. 
Waatlagbooaa      Claetrlc     * 
Mte.  Oo. 
OeoTOTora.   Bait. 

Ami*    Rnad    Mark.    Oo. 
Barh^r-0*a*Ba    Oo. 

•::IT  .rt  Wrvxl     0», 

JrSTtr    Mfr.   Oo. 

Unk    Bait   Cy>. 

Mathawa      Gravity      Carrier 

Co. 
Portahia  Marbtnery  Co. 
Rn«a*!l   Omfl^r  Mtg.   Oo. 
"•.■l~t.T   Mfc,    Co. 
WHIw  Mfl.   Co. 
OOnrayora.    rorUbU. 
Barb<»r-Or**n<*  Co. 
Annr    Rnarl    Mark     Oo 
fiKTi.r.l  W-»vl     Co 

H«l«'.   r,<.o.   p..  s«».  Co. 

Jrirrrj   Mtf.    Co. 

M»'h^wa      OraTltT      Carrier 
Oa 

Mmi<I  MorrlaoB  Co. 

Pir'nl '•    M/irhlfi«-rT    Co. 

Ro<«o|l   Oradrr   Mff.   Co. 

"niitb  Ear    Worka. 

w,'.^„.r  Mfe.  Co. 
OOrdaca. 

Pljnoiitk    Conlaca    Co. 
Oanpitaica,    Air  Hoaa. 

Obtcaifo  Pnaramatl;  Taol  Co 
Oraaoa^Looomotiraa. 

Brownlaa   Oo..    Ibo. 

Brown  Ra4)itbiK   Hack.   Oo. 

B7»ra.   J     r.   Madilka  Oo. 

JafTraj   Mft.   Oo. 

I>w.omntlv»     Cran*     Oo.     of 
An^rlra. 

IJnk   R»lt  Oo. 

MrM7l»r  lDt«raCat«  Co. 

Northwoat     B  a  K  la  aartof 

Ohio    fyvnmotlT^   Crana   Oo. 

Orton   *  ftl^nhr^natr  Co. 

.'♦aTdnw.   Jaa.   B. 

Th^w  Anininatlr  .SkoTPl  Oa 
Oraaoa — Avto. 

BT»r«.    Tlia    Jokn     T..    Urn- 
'hlM*   Co. 
Ckmnaa   -TraTalln<. 

B«(i7iaa  Co. 

Brrrwn    RotatlTir   kfack.    Oa. 

Lint  W«1t  Co. 

Pawltnc     A      Ramtorhfacar 
Co 

Oaoiotod        Klocka,        rUI>f. 


Colrart    Forma  and    Ifoldi 
Blai'KBoi  Oo. 
Ui'Iiiel    tilMl    Form    &    Iroo 

Co. 
Intt-rlockloi;   CuUert  Go. 
Slurms   Htg.   Co. 
willlte   Kd.    Coaat.   Co. 
Culrarta. 

American    BoUlac    Hill    Co. 
American      Sbeet      A      Tin 

data   Co. 
Armco       Iron       Cnlrart       A 

Klumo   Mfra. 
Uirlt   Hirer  Brldfa  t  Calr. 

Co. 
California  Corr.  CaW.  Oo. 
Dlile   Culrert  *  Metal   Co. 
HiirdpAtj    .Mfg.    Co..    R. 
lUlDloa      Corrugated      Maul 

Co. 
Independence  Cnlrert   Oo. 
Inland  Steel  Co. 
lulerlocldnK    Culrert    Oo. 
Kcnturkj  Culrert  Mfg.  Oo. 
Lone   Star  Culvert   Co. 
L.rle    Corr.    Culrert    Co. 
Mnxiiey     Concrete     Products 

Corp. 
Maryland  Cut.    &   Metal   Co. 
Nebraika  Cul.  A  Mfg.  Oo. 
.Verada    MeUI    Mfg.    Co. 
.New   Eng.    Metal  Culi.   Oo. 
Newport   Culvert  Co. 
Oblo   Corr.    Culvert    Oo. 
PfntiH.    Metal    Cnlvert   Co. 
Il.iacI   Supply  A   MPtal  Co. 
l!uR»ell  Orader  Mfg.   Oo. 
Slnui    Fall!    Matal    Co. 
Spokane   CuIt.    A    Tank    Oo. 
Tenn.    Metal   Calvert  Co. 
rtah    Corrugated   Culvert   A 

Flume   Co. 
r.   s.   Metal  Culvert  Co. 
r.     S.     Cast     Iron     Pipe    A 

Fdry.    Co. 
^Irclnla     Metal    Corp 
Weatera   Metal  Mfg.   Co. 
WlilttakerOlewmer     Co. 
Wyatt  Metal  ft  Boiler  Wka. 
Curk   Bozea    iSee   Meters). 
Cnrb  and    Outtor   Forma. 
RIaw-Knoz   Co. 
Heltiel    Steel    Form    ft    Iron 

Co. 


Baitar 

Aapkalt    Partng  Oo 

Bam* 

Oeaaraay.   TIk. 

Oraat 

kmlhem    T.nmlM»r   Oo 

Rapibll'  rv.~»«ag  Cy, 

OnakOTa 

and   rolvariaara. 

Am* 

k«a4    Mark     Co. 

Alll*.rkalaMra   litr.   Oo. 

M'::     Co 

-"•n  mMTel  Oa. 

}'. 

A-llllama. 

-r   Oo 

•To 

V   rki. 

Wellar 

wrg.  Ok. 

Cuttiaf   Apparatus. 

OxwHd    Acetylene    Co. 
Data  ebe«ts. 

r^fax    ane.). 
Derrick  and   Derrick   Flttlaca. 

American  Hoist  &  D«rr1ck 
Co. 

Byera,  The  John  F..  Ma- 
chine Co. 

BofTalo  Holet  &  Derrick  Oo. 

C-arpenter,  Geo.  B..  Sc  Oo. 

Cljd*  Iron   Works. 

Dake   KDffloe  Co. 

Dea  HolBM  Bridge  A  Iron 
Co. 

Dobble  Fdry.   &   Mach.   Co. 

Flarward   Co. 

In-iley   Mfg.    Co. 

LIdcerwood   Mfe.    Co. 

McMyler   Interttute   Co. 

Ohio  Loromotl^e  Crane  Co. 

SasgeD   Derrick  Co. 

Ditohinr  Xaoniserr. 

Aantln   F.   C.  Mack.   Co. 

Ball   Engine  Co 

Bar   City    Dredffe   Works. 

Bellwood    Staam    8hor«l   Cm. 

Bronmlns  Co.,  The. 

Buf  k^-je  Traction  Ditcher 
Co. 

Baryroa   Company,    Th«. 

Byers.  J.    P.,  Machine  Co. 

McMyler   Intomtate   Co. 

Mnnichan    MflchJoe    Oo. 

My^rn-Whaley   Co. 

Parnons  Co.,  The 

rn^lln^  &  nnrnlRchfeKer 
Oo. 

Thew  Antntnatlr  Shorel  Oo. 
Draftlar  Room  Furniture 
(5le«  also  Bnelneara'  Sup- 
plies). 

Kconoray  Dnwln;  Table 
Co. 

Hein   Pnmltnre  Co. 

Draclina      Borapers.      £zca,Ta- 

'-ora  and  Backets. 
AnHtin.   P.  C.   Macfa    Co. 
Ball    Rorlne  Co. 
Brown    tlolsttnff    Machinery 

Co. 
Drtbhl*   P^ry.   A   Mach.   Oo. 
'Jrpfn,    I,.    P. 
T.J4jrerwnod    Mtg.    Oo. 
r.Ink   R»lt  Co. 
MonlKhan   Machine  Co. 
"Tood  Co..  Ttie. 
r^iwllnc     4      Hamlachfeger 

C«i. 
Aanermaa   Broa. 


Dredf^a    k    DraOfinc    Kaohia- 
•ry. 
Austin,    F.   C,    Mach.   Oo. 
Bay  City  Dredge  Worka. 
Bacyros  Co.,   The. 
lilrle   Pnmp  &   Knglae  Co. 
LldKerwoud    .Mf»;.    Co. 
OH»;ood   Co..    The. 
Thew  Automatic  BboTel  Oo. 
Wllsoo  Walker  Co..  TIm. 

Driila— Oore. 

American  Well  Worka.  Tb«. 

Clil.-:ii:i>  rneumatlf  Tool  Co. 

lasersoU-KaDd    Oo. 

S'uiivan   MacMncry   Co. 
Drills,    Portablo,    Air   &   Eleo- 
tria 

Chicago  Pneumatle  Tool  Oo. 

Drilla,  Rock. 

Domestic  Eng.  4  Pump  Oo. 
General    Electric  Co. 
bigentoll-Rand  Oo. 
Keysloue   Driller  Co. 
SulllTen    Machinery  Co. 
Wood  Drill    Worka. 

Drill  Steel    Sharpanera. 

Ingersoll-Raod   Co. 

Sullivan    Mach.   Oo. 
Drilla,    Submarine. 

luKeraoll-Rand  Co. 
Dump   Cars    (Se*   Oara). 
Dump    Wagons. 

Acme   Road   Mach.   Co. 

Austin- Western     Road     Ma- 
chinery  Co. 

Clark    Tructractor    Co. 

Ellboume      &    Jacobs    Mfg. 
Co. 

RoBsell  Grader  Mfg.   Co. 

Smith   &   Bona   Mfg.    Co. 

Stroud  &  Co. 

Tiffin    Wagon    Co. 

Western     Wheeled     Scraper- 
Co. 

Dust   ProTsotlTe. 

Barber   Asphalt    Paring   Co. 

Barrett   Co.,   The. 

StnniHrd   Oil   To.    Hndlana). 

The  Texas  Company. 
Dynamite  aiifl  Fowd«r. 

DnPont   Powder    Co. 

Hercules   Powder  Co. 
Dynamite      Magaxinea,      Port* 
able   Powder. 

Littleford    Broe. 
Eleotrio   Equipment    (See    Mo- 
tors). 

Clerators;      Contraotors'      Ma- 
terta.1. 

Byera  Machine  Co.,  John  F. 

Glfford-Wood    Oo. 

Insley    Manufactoring    Oo. 

Jeffrey    Mfg.   Co. 

Smith  Co..  T.  L. 

TTiomas   ElOTator  Oo. 

Weller   Mfg.    Co. 
Ejoctora     (See    Sewage     Ejec- 
tors). 

Englnftora'  Bnpptles. 
Aloe.   A.   S..   Co. 
Reckman.    L.,   Co. 
Carpenter.    Geo.    B.,    A    Co. 
Economy  Drawing  Table  Oo. 
Heln    Pumltaro    Co. 
Kolpp^'h  A  Co. 
r.nfkin    Rule    Co. 

Engine^Oaa,     OaaoUna.     (Ml. 

Allls-Chalmeni    Mfg.    Co. 

RuffHio  HoUt  A-   Dprrtck  Co. 

Burton         Encrlneerlng         A 
Mnrh.     Co. 

Chlr^sro   Pneumatic  Tool  Co. 

DomcRtlr  Kng.   &   Pump  Oo. 

Fairbanks   Morae  A  Co. 

Fate-Root-Heath    Co. 

TncrRolI-Rand  Co. 

T^eroi   Company. 

NoTo   Engine   Oo. 

Standard     Scale     A     Supply 
Co. 

T.    n.    Smith    Co..    The. 

We«flDgIioose      Electric      A 
Mfg.    Co. 

Whitcomb.    Geo.    D.,   Oo. 
Engines — Steam^ 

AlUs-rhalmers    Mfg.    Co 

Ball    Enplne   Co. 

ChlfTigo  Pneumatic  Tool  Oo. 

Dake  Enirtne  Oo. 

Erie  StAnm    RhOTel   Co. 

Ineemoll-Rand    Co. 
Ex  cava  tors — Cabl  aivay , 

I'.Inw-Knox    Co. 

Flory.    B.,    Mfg.    Co. 

Mdeerwond  Mfg.  Co. 

Link   Belt  Co. 

SniiermaD    Bros. 


£lxca  vator  ^— Draglii^o. 

Austin.   P.  C,   Mach.  Co. 

Ball    EuiTlne    Co. 

Brown   llolhtlng  Mach.   Co. 

Bucjrus  Company.   The. 

l>itlj;er\vo<ja    Mfg.    Co. 

MoDlKtuin   Machine  Co. 

McM>'ler   Interstate  Co. 

Ohio    Locomotive    Crane    Oo. 

Otigood  (3o. 

T.  L.   Smith  Co..   The. 
^^oavatora   —    Trench     (Sea 
Ditching   Machinery). 
Explosives  (See  Dynamlta  and 

Powder). 
Filing    Cases — Offloe. 

ScoQumy  Drawing  Table  (3o. 

Helo    Furniture   Ck). 
Fana,  Eleotrio. 

Weatinghouse      Electric      A 
Mfg.    Co. 
Filters,    Feed    Water. 

Btackburn-Smlth    Corp. 

Simplex   Valve  A  Meter  Co. 
Fire   Doors,    Bkylighta,   Eto. 

Edwardt)    Mfg.    Co. 

WUIls    Mfg.    Co. 
Forginga,  Eailway  and  Indna- 
trial. 

Laclede    Steel    Co. 
Forms— Concrete  and   (^mant. 

BlaW'Knox    Co. 

Heltzel    Steel    Form    A    Iron 
Co. 
Fouadationa. 

MacArthur      Concrete      Pile 
Co. 

Raymond   Concrete   Pile  Oo. 
Fuses  and   Fuse  Specialties. 

General    Electric    Co. 
Garages    for    Tractors.     Steel 
Portable. 

Rlaw-Knox. 
Gas  Boosters. 

IngersoU-Rand    (To. 
Gates — Lock, 

Mcaintic-Marshall    Co. 

Gates — Sluice. 

Bourbon     Copper     A     Brass 
Wks. 

Hardesty    Mfg.    Co. 

Armco    Iron    Culvert    Assn. 
Gears,  Swinging. 

Dake    Engine    Co. 
Graders,   Earth,   Elevating. 

Acme  Road   Mach.   (Jo. 

Adams,    J.    D.,    A  Oo. 

Austin    Mfg.    Co. 

Austin-Western  Road  Mach. 
Co. 

Baker   Mfg.    Oo. 

Koehrlng    Machine   Co. 

Monroe,    N.    S..    A    Sona. 

Ru.ssell  Grader  Mfg.   C^. 

Smith  A  Spns  Mfg.  Co. 

T.    L.    Smith    Co.,    The. 

Western     Wheeled     Scraper 
Co. 
Hammers,     Pneumatio. 

CblcafTo  Pneumatic  Tool  (yO. 
Headgates. 

HardeBty,    R.    Mfg.    Co. 
Holata  (See  also  Ekiglnea). 

AlliB-Chalmers    Mfe.     Co. 

American  Cement  Mach.  0>. 

Byera,   John    F..   Much.   Co. 

^rown   HolKtlng  Machy.   Oo. 

Buffalo  Hol^  A  Derrick  Co. 

Carpenter,  Geo.  B..  A  Co. 

O.    H.    A    E.    Mfg.  Co. 

Chicago  Pneumatic  Tool  CJo. 

Dake    Engine    O). 

Flory    S..    Mfg.    Co. 

Dobble   Fdry.   A  Mach.   Co. 

Glfford  Wood     Co. 

Insley    Mfg.    Oo. 

Lid^crwood     Mfg.     Co. 

Mead- Morrison     Co, 

(Tlyde    Iron    Works. 

Ingersoll-Rand    Co. 

Orton   A   Stelnbrenner   Co. 

Mend -Morrison    Mfc.    Co. 

Pawling     A     Hamlsehfeger 
(3o. 

Roehllng'fi  Sona.  John  A, 

We«i  ting  house      Electric      A 
Mfg.    C/O. 
Hoists,     Hydraulic    for    Motor 
Trucks. 

Hell  Co..  The. 
Hose. 

Chicago  Pneumatic  Tool  Co. 
Hydrants. 

Bourbon     Copper     A     Brass 
Wks. 

Clark.   H.   W.,  C^. 
Insulated    Wires    A    Cables. 

We«tlnghou(te      Electric      A 
Mfg.    Co. 

Roebllng's  Sons,  John  A. 
Hose. 

Inger«oII-RaDd    Co. 
Incinerators. 

Stacy    Bates    (^. 


Inserts.    Concrete. 

Dunlev    Broa.    Ce. 
InsultauLg     Materials. 

Ot*neral   Electric  Oo. 
J  ack  •— Adj  ustabl  • . 

Oarpeoler.   Ueo.   B.,  A  Oo. 

Dutr    Mfg.    Co. 
Joint    Filler — Paving. 

Barber  Asphalt  Pavlag  Oo. 

Barrett   C*»mpany,    The, 

Btaudard  Oil  Co.    (Iii<naoft|. 
Joints — Expansion    Pavlxkg, 

Barber   Asphalt    Paving   Oo. 

Barrett    C\uitp:tny.     The, 

Carey  Co.,  Philip.  The. 

Robertson.    H.    H.,   Co. 

Trus  Con    Steel    O. 
Lights,  Oontraotora. 

carpenter.    4Jeo.    B.    A  Oo. 
Lighting,    Eleotrio. 

Bucyrus  Co.,   The. 

General    Electric   Oo. 

Westtnghouse      Blectiic      A 
Mfg.   Co. 
Lookers,    Steel. 

Edwards  Mfg.   Oo. 

Locomotives. 
,  Aline    iCoad    Mach.    Oe^ 

Porter  Co..   H.   K. 

Fate-Koot-Heath    O*. 

Jeffrey    Mfg.    Co. 

I^akewood    Engineering   Co. 

Southern   Iron  A   Equip.  Oe. 

Whitcomb,    Geo.    D..    Ce. 
Looomotivee,    Eleotrio. 

(Jeiieral    Electric    Co. 

Westingbouse      Electric      A 
Mfg.    Co. 
Loaders,    Bucket   Elevater. 

Acme    Ruad    Mach.    Oo. 

Atlas    Engineering    Co. 

(ilfford-Wood    (3o. 

UeJtzel   Steel    Form   A    Iro» 
(3o. 

Jeffrey    Mfg.    Co. 

Unk   Belt   Co. 

Weller  Mfg.  Ce. 
Loader3,    Skip    or   Bin. 

Ileltzel    Steel    Form   A    Iras 
Co. 

Jeffrey  Mfg.    Co. 
Lumber. 

Am.    Oak    Mfg.    Assn. 

Great  Soothem   Lumber  Oe. 

I'aoltic    Lumber    Co. 

Soothem       Cypresa       Mtn, 

ASAB. 

Magazines,    PortaUe    Fowdar. 

Littleford    Bros. 
Manhole  Covers. 

Clark,    H.    W.    Oo. 

(31uw,   Jamea  B.,  A  Son. 

Dobble    Fdry.    A    Mach.    G«. 

U.     S.     C^8t     Iron     Pipe    A 
Fdry.    Co. 
Meters    and    Meter    Boxea. 

Badger    Meter   Mfg.    Co. 

Buffalo   Meter  Co. 

Clark   0>..    H.    W. 

General    Electric   Co. 

Pittsburgh   Metej  Oai, 

Pittsburgh    Filter    A    Em>- 
neerlng   Co. 

Fnlon    Water    Meter   Oo, 
Meters,    Gas   and    Oil. 

Pittsburgh    Meter  Co. 
Mixers  —   Cement     and    Oaa- 

crete. 

Acme    Road    Mach.    Oo. 

American  Cement  Mack.  Oo. 

Atlan  Engineering  Co. 

Austin  F.  C.    Mach.  Ce. 

Iiiid;;pr    Concrete    Mixer  Oo. 

Domeatle   Eng.   A   Pump  Co. 

Foote    Co..    The.    Inc. 

Jaeger    Machine   Co. 

Judy    Mfg.    C^. 

Kophring    Machine    (5o. 

Ri'putiUr    Iron    Worka. 

Standard     Scale     A     Supply 
Co. 

T.   L.  Smith  Oo.,  The. 

Stewart    Mfg.    Oo. 

Arrher   Iron    Works. 
Mol d s    i  See    Forma ) . 
Motors.    Electric.    Oaa. 

AllisChalmera    Mfg.    Oo. 

niaw  Knox   Co. 

DomeRtte   Eng.   A  Pump  Co. 

<»4*nernl     Electric    Co. 

l..«    Rol    Company. 

Now    Way    Motor  Oo. 

Wentlnghoose      Electric      A 
Mfc.   Co. 
Motor  Trucks. 

Acme   Motor  Truck   Oe. 

Autocar    Compaay. 

Clarh    Trnctmctor   Oo. 

Cl.T(H>dalc    Motor   Truck    Co. 

Kcflornl    Motor   TYuok    Oe. 

Ktr*spl    Motor  Car  Co. 

Nelson    Afotnr   Trurt   Oa. 

Packard    Motor   Car   Co, 

Pl^Tce  Arrow  Motor  Car  Oo-. 

Tlfltn    Wagon    Co. 

THiin   Truck   Co, 

Traffic   Motor   Truck   Oo, 

White    Compaav.    The, 
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*—r  Track  ■■<m. 

AalAMadc   l>amy  Cttr   C*. 

UaU    0»..    Tb^ 

KUbovM     *     Jav-vta     Mff. 

tV>. 
Lev    LAj«der   C«. 

Sua«ar4    Slarl    Work!. 

Mae«r   Track   Tiraa. 

kellj  bprt>ca«W      nr*     C*. 
MiMtw>«l    Ckatli«s. 

S«alh    B«oO    r9ua<lf7    C«^ 
•■a>    r«ra>tsr«    (8m    Utmn- 

IfMC    boMn    Fnr^larv). 
Oa»     trld. 

B*rk«r    ▲•pkall    rartac   O*. 

T«ua   Oiiaipak7.    Tk*. 

Staadam  00  Co.   tU«UM). 
«U««.    maad. 

AaaUB  WMtarv    Rd.     liack. 
Co. 

KiBMf    MTf.    Co. 

DniTmal    Rd.    Mlek.    a». 


U>4«   Air   Pradocu  Co 
PalBU     u<l     Wm4     F 


Bartxr    Aipbalt    PitIx    0>. 
Barrott    Oocnpoa/.    Tto. 
Omrej    Co..    PhlUo. 
OarvosMr.   Ooo.    B.   *  C*. 
Procoiol   Corpocotloo. 
Trva    C«a    Ijiboratortea. 
PalatlBS    OstAla,    Portakla. 

Sprmy    EiirlA»«.-lDC    Co. 
Pavoaioat. 

Wlllilr    Hoad   Coaat.    O*. 
PaTia<    Bnak. 

OaUvara      Claj       Piodocta 
Oo. 
PavlBV   0«kr4«. 
Blaw  Kiuii   Co. 
H.    II     Hobartaoo  Co. 
raTlBc      Joiaca      iSm    JoIbU. 

PaTlBCi 
PUa  DriTora  and   Jata. 
Browamr   Co..    Thc- 
Lidk-rrwuxl     Mff.    Co. 
MirUjlar    iDlcralalr   Co 
Val<-ao    Iron    Worka. 
PUlas — Cksvot*. 

Maaaej     Coorrrta     Prodocta 

Corp'B. 

McArtkor       ceorrata       Plla 

Co. 
Ra.rmood   Coocrala    Pll»   Oo. 
mine    Steal. 

Carneiri^   Steal   Co. 
Larkawanna    Steal    Co. 


PU<a. 

Adiuu.   J.    D..  *  C«. 

A'jitiD  Mis.   C». 

1     i.^U  Under  Utt-  Oa. 

>  I    *    Co 

'.era      Wheeled      a.  rapaa 

P»--a^  .teCora. 

1  Ji  «  Toul  Oa. 

1-K>aie*tl  -    fc.v.£      A    l^iBlp    Oa. 
lacerwU-haud    Co. 
rortAkle    CoaTa^an    iHao  Ooa 

te/ure — PoruUa). 
rarubU    B  u  1  I  d  I  a  f  a    >  >>« 

Balldlufe— t>orUbIal. 
PawtUr  i.'iee  Uyaamll^. 
Pamfe. 

A.l.^  •'haliuvn     Utt-     Co. 
,\u,<Ti,.n    Well   We-la,  Tfca. 
tlernr.    Ufc    Co..     .bo. 
t.erL«ater,    Uoo.    B.,    *    Oa. 
>.'     h     A    K.    Utc.    Co. 
Chlcaxo  PoenmaUc  Tool  Oa. 
Cook    Co..    A.    D. 
DeLaval   Slaam   Tar^lao  Ca. 
Doaieellc    Eactaa    *     PaB» 

Co. 
iLmoraoo   Posp  A  Valer  Co. 
Erie    Pump   A    Eafloa  Co. 
loxeraon  Itaod    Co. 
Larne    k    Bowler. 
MjM-'.-^    Iron    Worke 
N!    rrl.     Marblne     Worke. 
St..    >:<in.    Pump   A    Uar^ 

lo 

Pomp 


Bead     Ma- 


!»ometer 


Sir 


K!'"    Kr.rlne   Co. 
Sullteao    Machlaarr    Oo. 
TalU.l    Air    I.ltt    Co. 
T.     U    Smith    Co..    Th». 
Tiber    Pump   Co. 

WMftlilnrlrto     l*ump    A 
Mu.-tiT    Corpn. 

Vp<«maDe    Broa.    Ca. 


A.a^    n^d    Mack.    Caw 
AiUoie.    J     U.   A  C» 
Aeelu.  Weelora 

chi.  *i t    Cw 
Ba>e.>     at.rU(S«Jd      KaUee 

Co 
Baaaoli    u-eder    Mff      Ca. 
8allt>   A   is^oe  Utt.   Ca 
■ttaad  A  C«<. 
T.    U    hmttb    C*.-      Tke. 
Ualtetaal    lt<^ad    lle>  k     Oa. 
Waelerb      ^V  heeleU      »«-rapor 

karaaar* — Srak    aad    WkeaU4. 
Adatoe.    J.    &.,    A    Co 
Aiulla  Weetera     Hoad     Ma- 

rklacrr     Co. 
Baker    ittt     Co. 
Cari>«ler.  (lea.   B..   A  Co. 
<JrT»-n.     I.     P. 
KUboome      A    Jaroba     M((. 

Co 
5mllb    A    Soaa    M((.    Co. 
Htreud    A    Co 
Haeermao   Hroa. 
T.   U   Nmlth  Co..  Tka 
Weetera     WheolaO    Hrrapar 
Co. 
Iwiiaa.   Saad.   Oraval.    Eta. 
Acaa    Boad    Marh     Co. 
Aaatls    Utt     Co. 
oiSard-Waa«    Ok 
Jeffrejr   Utt.  Co. 
Uok    Hell    I'o. 
Satlth    i:n|ttQeerlDC    Worka. 
Weller    Ult.    ( o. 
Sovara    DiipweaJ    Soreeaa. 
Ure<«    Da;    Kilr;      A    Mark. 
Wka. 
Bava^a    E>aotora. 

Veemaiii    tino      Cu 
Sowar    Cleaalaa    Machlaaa. 
l^prlnrnelO     KccloeerlDf    Co. 
TurtilDe    SeMer    Ma*-hlka   Oe. 


ateai    a:^«a»eia 

(Ilk*    tv    ..1     Lw 

Uuii.^>i.  jea..  Tka,  Oa> 
UllieturJ    Bfoa. 


T««at«a;oa. 
ct.MMa*'      ttr^dca 

M  Meae. 

!■  •  -  •      Ml«       Co 
.  .t.  L>«e 


U    loee 


8kaftUi«    Eqalpmaat. 
Uak    Bell    Co. 


Plpa  and  Ftttlaca— Caat  Irg& 
Amerlirao     Call     Iron     Plpa 

Co. 
Oarpaattr.   Gao.    B.    A  Co. 
Caat     Iran     Pipe     PnWIcltJ    K«^  .*'"^?7: 

Borvaa. 
Ceatral   Koondrr  Co. 
Clow.   Jamra   B..    A    Sooa. 
DooaldaoD  Iroo  Oo. 
Bammood-BTrd    Iron   Co. 
LftK-hbrorc    FooDdry    Co. 
.S'atlonal     Caat     Iroe      Plpa 

Co. 
Mkaalllon    Iroo   A    St»rl   Oo. 
C.     8      Caat     Iron     Pip*     A 


Kali  way  Tiaa,   Bimoaa,    Eta 

Glllla   A   Oo. 
Xeadj-Batit    Bonaaa. 

lUaw-Knox    Co. 
Ralaforclax  Stool    (Sea  Steal  I. 
Rieat    Hoatara. 

AmerU-au     Car    A     Foaadry 
Co 

CeoermI    Electric  Co. 
Road    Draca.    Patrol   Serapara,     gag,    Plowa. 

SmA     Maintalnora.  Baker    Utt.    Co. 

Acme    Itoaa    Uacb.    Co.  Good    Hoad*    Marb 

Adama.   J.    1>..    A    Co. 

AueilD. Weetera  Road  Mark. 
Co. 

Bajne    M((.    Co. 

Can*nter.  Geo.   B.  A  Co. 

Clark    Trui-lra.t.r    Co. 

Ruaaell   Grader   Utt.   Co. 

Smith   A    Sona    Mfe.    Co. 

I'niTereal    Hoad    Mark.    Co. 

Wemern     Wheeled     Scrapar 
Co. 


Waller   Ult     Co. 
BkoeaJa    •  See    .^leara    ShOTela). 
Shore!  ft.    Automatic    Power. 

Waller    Utt.   Co.' 

BkaraliBC  MackUaa. 
Mrera  W-baley   Co 

Sla<. 

Carnecle    Stool    Co. 


Co. 


Au«l  In  Weetera     Rd.     Macb. 

Co. 
Creeaj    Road    Sprajar    Oo. 
Klnnej   Mflt.   Co. 
Raada    aad     Straat     Praaarra- 
tiraa    iSe*  Olla.     Sea  Aa- 
phalli). 
Rollara.    Road.  _,     ^ 

AaannWeatara   Boad   Mark. 
Co. 


E?'^-    '^^^        ..        ..   w     •.>.  Ba'rfier    Aaphalt    Parlnf    Co. 

Warren   Fooodrr  A   MachlDa         gj^,,,     Sprlnifleld      ftollar 


Ca. 
Pip*   Oaaerata. 

Maaaey     Concrete     Prodocta 
Oorp'n 
Ptpa.   «awar— Titriilad    . 
Delaware      CUy      Products 
Oo. 
Pfp*    Bendlnc    Machlaaa. 
American       Pipe       B«odln( 
Ma'hiae   Co 
Pip*  Jolsta  aad  Jointlas. 

Ceatral     Fooi>dT7    Co 
Pipaa— Steal. 

Amertraa   Spiral   Pip*   Ca. 
BUw-Ko<TT  Co. 
Fitl  Water  Wheel  Co..  Tka. 
Natlanal    Tnhe   Co 
Roberteoo    Broa. 

Pipe.    Rlretod. 

Uttleford    Srao. 

McCllDll.-Mareball    Co. 
Pipe.     Steel     Dredr*. 

Fiti    Water    Wheel    Co. 

lAnrai^ler    Iroo    Worka. 
PI  po^  Wood. 

Continental     Pipe    Utt.    Oa. 

Micbimn  Pipe  C*. 

Weatern     Woud     Pip*    Pob- 
Nrity  Bareaa. 

Wyckoff.    A..    A    Soaa. 
riataa.   8tael    (See  8te«I). 


Co. 

Rrie    Machine   Shopa. 

Smith  A  Sona  Utt.  Co. 

Inlvental    Hoad    Marh.    Co 

Weotern     Wheeled     Scraper 
Co. 
RooflBS. 

Aroeriran      Sheet      A      Tla 
Plate  Co 

Barber    A-rhtIt    Parlnf    Oo. 

Bnrrett    romi»ny.    Tb». 

Carer.    Philip,    Co. 

farnerter.   Geo.   B  .  A  Go. 

fMi»aril»    Mfr.    Co 

I{,)hert«nn.    H.   n.   Co. 

WMriaker-GIe««er    Co. 
Bope     'See     Wire     Bop*,     alio 

r.ir.leael. 
Rnlea    and    Tapoa. 

Ijifkln    Role   Co. 
Sand   and   Oraral   Plaata. 

rhalmere     A     Wllllama. 

I.Ink    Belt    Co 

Raeeell    Grader    Mfc.    Co. 

itmlth     En«lneerln»    Worka. 

Saad    Rammara. 

Chlraim  Pneomatic  Tool  <!•. 

Saab— Slaal. 

Caroerle  Ite*!  Co. 

Troe^n   Steel   Co. 
Saw   Rira.    PartaMa. 

Carpenter,  Geo    B..  *  Co. 

C.    B.   A  E.   Utt-  Co. 


Itueeall    Grader    Co. 
Jordan    A   Co..   The   O.    T. 
Pboenli    Mfc.    Co. 

Spraadara. 

Aoeitn- Weetern     Road     Ma- 
th luery    Co. 

Jordan  A  Co..   Tlie   O.   F. 

Weetern      Wheeled     Scraper 
Co 
SprlBkliBf    Wacoaa. 

Ac-Oie    Ituad    Mach     Co. 

Auatln  Western      Road      Ma- 
chinery   Co. 

We«trrn     WheeleO     Scraper 
Co. 
SioaJD    Shorala. 

Hall    l-:i>clo«-   Co. 

Bell  wood  Staam   Rbaral  Oa. 

Brow  nine    Co..     TI.e 

Burvr.r.    r,.  .    T'lf 

Kr 

K. 

M 


Str- 

1 


I^ikaanwr.a    Steal    Oo. 
I^clcle    Sleel    Co. 
Natl.tl.ll     Sleel     FabrU    Ca. 
Hyereon.    Joaepk    T. 
Tni«-»«.n    Sleel    Co 
Btael  —  Satrnctnral       W  a  r  k, 

PUtea    and    Shaata.    Etc 
A-nrrt.-an       Sheet       A       Tla 

I-  ,t..    i-o 
P'         .  ■     -    <-- 
!■  .  loy. 

1  ■■  1    Co. 

If.,  -     A    Iroo   Wka. 

Gmnr<l  Wood    Oik 
Hvll   Co  .   Th*. 
Kei.«w»|    Bridie   Co. 
la^-kawanna    ;«tee]   Co. 

Ijl'-le<le     Sleel     Co. 

X^kewood    Pnrlneerlnff   Co. 
I.lrilrfnrd     Broa. 
M^Mellr  Mar.hal     Co. 
Memphla    Steel    Conet.    Co. 
Mallonil     Sleel     Fehele    Co. 
PerL.teln    Iron    Worke. 
Plltabarx-I>ea    Moiaea    Steal 

Co. 
Rreraoo.   Joaepb  T. 
Steal   Baak. 

Tmraon    Sleel    Co 


Cwka:    tltt.4ar   Caayaratlaa 
•«aa*   kfteeilera    ik«*   ap(e*4 

•iraal     Ceeaiaf     Maakigaay. 
Auellt.       t       '     .     Mark     Ok 
Auellti    »eelc>a       Uaad      Mk- 
tblucrj    r«j 

Hater    Utt     C* 

I.U1B  ^alc«  iV44Jvraiiaa. 

lul<ar«el    Ituad   Mark.   Oa. 
iarfaeo    Uealata. 

tkjullable     Aatikall     Malkia 
aaOf«    L^ 
dvii  la. 

(.r  ic   Ca. 

»  .  Blactnc      * 

U.c      .  ■ 

iwliekaa.  Taak  aad  Heat. 

UlarktKini  xmllk    Cofp 
Taapara — Power. 

Dumeellr   >j><     A    Pump  U* 
fawUbC     A      lUrulxkfacer 
Uo. 
Taaka.    Towara— •taaiflfafc 
Blao  h.nol   Co 
Caldwell.    W     tL   C 
Chlrafo   Urldfr    A    Iroa   Oa. 
Coatlnental    l-li»    Utt.    iim. 
Uuoborat.    Joe..    Tbe.    Oa. 
laD<ailer     Irua     Worka. 
I.IItlrford    Hroa. 
MrCllBIIcMaraball    Co. 
Mrioubla   Sleel   l^init.   Co. 
IMIeburf-Uea    Moloea    Steel 
Co. 
Taaka.      Btaol      Welded.      far 
eeery      parpoa*.      faaoliaa 
atorafa.        praaaara       aad 
atorac*. 
(See    8leel    Plate    Coaatnc- 

Uoo). 

Tar    KetUaa.    SUtlaaary    aai 

Porta  bla. 

lUax  knui    to 

lluuborel.   Joe..   The.   Co. 

Utileford     Broa. 

Sundard    Sleel    Worka. 
Taata,     Awalaca. 

Caniester.  Ueo.   B..  A  Co. 

r.    S.    Tent    A     Awnlnt    Oa. 
Taatlaa     Inatnimenta. 
TUa,     Drain.     BsoSng.     Bewar 

Ttle,    Maim.    Etc. 
Tool    Uouaaa. 

I.lll!rf,i.l     Hroa. 
Traction    Eartnaa. 

AlUi  I'l.almere    Mff.    Co 

l.ak>'M.KM]     tnclneerloc     Oa. 

Austin   Co..    Inc..    F.    C. 

Lerol    Company. 
Traction    ShoTala    (See    Btrria 

Sl.ovelal. 
Tractora. 

A.lvonpe.Ruraely    r: 

Alll«  Clialmere    Ufk.    Co. 

Ar'-lrer    Iron    Wurke. 

AuetlB.   F.  C.   Macb.  Oa. 

Avery    Co. 

Beet.   C.    L..  Tractor  Co. 

ciereland   Tractor   Co. 

"•'•irk   TTurlractor  Co. 

K       :.•■.!     Mfc       Co 

M       .r  •,    Tractor   Co. 


.     aekt   er   Bta 

A    Irva   t.^ 

Ve         ,  .   ee    Oalaa). 

let       II       »    .     CW. 

live.    Jeuiaa    b.    A   Saa* 

Craae    Cw. 

i:akcfe>A   l^ulap  A   Valra  t> 

Jeakitie   Hrxjo 

keaaedy  laleo  M(t.  O* 
Taleoa.     feet 

Ksereu*   I'aaap  A    \  al<a  Oa 

liar^ealy.    U       Ufa     1%. 

k,..,._1f  \  elx  Ult  C*. 
TaBtllatara 

IM;>e;     »«f<     C* 

y.laoukre     i\.rrucalla«     IV. 

Waaaaa    'Roe    l>ua>t>    Waaana 
ale*   aa*   BptlaAlla«    Wa« 


Wa«aa    Lead 

Aoella   (> 
(  •  •In     hell 

era. 
Inc..    F.   C. 
U*. 

*<  lurio^  Co 

Waaaiaj     ■■ 

Ureal 

(■ti'n-rm 

,     Oa. 

v'a. 

.    blaery  Ca. 
ler    Utt     Co 
<ata  —  Bead 

A      WlllUme 

aad 

.•      Co. 

I'rOt.  ■ 
Pill. 

'    ur(     Oa. 
4     Bar 

Walla. e   A    l.r.-uaa    Co. 
Valer    Mala    Cteaalaf. 

Salloritl  Water  Mada 

Cleanlnjc    Oo. 
WaUr  Wkaala. 

r-rt    Mi'er    Wheel    Oo. 

•lalt    Parlac   Oa. 

The 


Pn..>. 

Sac 
TW    1. 

Waldtai 


■loa. 
Co. 
i:i--  .  >ny. 

uo    I.el-.rilorle« 
Apparatna,      Aeaty* 


V 


.  aty 

mar. 


B  I  a  c  t  r  I  r 


Co. 

1                  ■                o 

.r   Co. 

rl   Oo. 

.    Tractor   Oa. 

.. 

Trai>r. 

ic  Shoeel  Co. 

Ili^hoay   Trailer   Ca. 

d   Strtpa 

I.ee   leader  Co. 

c'o 

Tranclti    and    LaraU. 

C     Cosorata. 

Al.*     A.   S  ,   Co. 

n.^    kman.    U.    Co. 

Co 

I.      .  .    '     .*    c. 

..   Irt'       A 

ur»-    Co. 
Trarellnic       Cranea  (Sao 

era  nee). 
Tread.    Sa/aty. 

Vnlrer^l   !"afety   Traad   Oo. 
Trench    Braoaa, 

Carrenler.   Geo,    B,    A   Co 
Kalamaino    F'Iry      *     Mack. 
Co. 
Tronch    Ffllara      (Sea    Back«ll- 

era).  ^     . 

Traack     ■achlnaa     and     Snp- 
pllaa     (See    Dllcklnf    Ma- 
chlnee). 
Tmeka.     Indnatrlal. 

Clark    Tnirfractor    Oo. 
Tunnel    UnlB(. 
Plaw  Kn'i    Co. 
Inelee    Mfc.   Co. 
Tnrblnaa. 

AlUa-rhalmere    Mfc     Co. 
Pelaenl    Sleam   TnrWne  Oo. 
nia    Water    Wheel    Ca 
General    nectrir    Co. 
Weetlnchrjna*      Electric      ft 
Mfr     Cr.. 


Weetlncbouae 
MU     Co 

Pri^el  n  I  'le     Co         Irir 
Well     Drimac     Ma.)..r,':» 
Anierl.eo    Well    1'.    rw- 
Keyttraie    I»rlller    '.o. 
laine    A     lu.wer. 
Well    Screena. 

Amerlrao    Well    Worka 
Cook.    A      I>. 

JnhnK<n     R'lward   B  .    lac. 
WeldlB*   Wlr*. 

ItnebUnff*  Soaa.  John  A, 
WkealkaJTOwa. 

Carpenter.   Geo.   B.,   A  Co. 
Flecher    A     Haye*    Hop*    A 

Steel    Co.  „^ 

Kllbourae     A     Jacoba     Mrg. 
Co 
Wlaobaa. 

Bpowa      Holatlnc      MacklBa 

Ofc  _. 

Carpeater.    Geo.    B..   A   O*. 
r>ake   Enrlne  Co. 
rvibhie    Fdry     A    Mack.    Oo 
r\<^ry    Mf«     Co. 
I.ldcerwno.1    Mfc.    Co. 
Mead  Morrieeei    Mfl     Co. 
Se»reo    I'errlck   Co. 
Wlndlaaaea. 

r>ak»    rrnrlae   Co 
ItoMiC'    IMrr      *    Ma'-ti     Co. 
Wlra     Rope      nttlnca.     Slla«. 
Bkearea.    Blooke. 
Araerl.ar,    Kleel    A    Wire    Oo. 
Hnrrm*    Cc.  .    The 
Carpenter    Geo.  B..   A  Ca. 
Pohble     Fdry      A     Mack.    Co 
Oeaeral    rieciric    Co 
l^erberi    A    Sona    Rope  Co. 
Roehltnr'e    S.-'ira.    John    A. 
Saaermen     Broe. 
Waierhorr    Company 
Wmi«m«t>ort  Wire  H")!-*  Oo 
Wood      Bor»ra.     P'jrtabia     aad 
Flectrle. 
Chlcaco  Pnenmatlc  Tool  Oo. 
Wood      PreaarratlTaa       (Baa 
Palnte      and      Wood      Pre- 
eerratlTee.      See    aleo    Cra- 
oeofed    Blockal. 
Wranchaa 

Wrenohaa.    AlHcator. 
Hoehllnr'*   Sone.   John   A. 
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I 1 

RAILROAD  CROSS  TIES 


Switch  Ties 
PItnk  Timbers 


ESTABLISHED  IS^] 

GILLIS  &  COMPANY 

8  So.  Wabash  Ave., 
CHICAGO 


■ 

J 


AMERICAN  CAST  IRON  PIPE  COMPANY 

M  VNTF.Vl 

TUItl:K--i  i.K 

CAST 

IRON  PIPE  AND   FITTINGS 
BIRMINGHAM.  ALA. 

airniln(bam.  Ala  — Boi  mis 
Columbus.  Ohio — 607  New  Hajdon 

HIiJH 
Minnrapolb.  MlnD- — 712  Plymoutb 

Bide. 

Vp»  York  rny 

•  ■lilcnso.  111.-512  1st.  Nat    nk   Pldg. 
Daua-s.  T«  — 1217  Praetorian  Bids 
Kansas  City.  Mo  — 710  Scarrftt  Bide. 
San  Frani-lHCo.  Cal  .711  nalboa  Hide 
Ijjn  AnKcles.Cal  — 439  Kast  Tlilid  SI. 
—  Ml     Broartwrav 

THE  PILE  WITH  A  BIG  FOOT 
Mac  ARTHUR  PEDESTAL  PILE 

Th"  \4acArthur  Mt>thodoriorminK  thp  SprcRd  Base  und  compre«9- 
IDX  i'»'  unifnrm  (liameter  Concrete  Shaft  iiwurea  mailnaum  Foun- 
ilatioD  9&Iety  uodtT  every  working  condltloa  and  In  all  kinds  o.  sou 

Compi  ft^    information    on    reQuen 
MacARTHUR  CONCRETE  PILE  &  FOUNDATION  CO. 

Hir«<:.»  NEW   V<»RK     12JohnSt.  PHILADELPHIA 

*.  ..nu.l  an  MacArtbur  Concreio  Pile  Co  .  Ltd     10  Cathcart  8t 

Montr^'ft!      P    Q 


/UFK/N 


WITH 

Readings 
PIONEERS  AND  LEADERS  OF  THE  FIELD 

DISTINCTIVE  IN  QUALITY 


THE  fUFfOrf  f^ULE  pO 


SAGINAW.  MICH 

New    N  ork 

%nt  l»r  mil«i 


nr  i  lya  I  GEARED  STEAM-TURBINE- 
Ut  LMl ML    DRIVEN  CENTRIFUGAL 

FOR  WATER  WORKS  SERVICG 

tto»n  •'.I'jtf  r'rn.-.li  for  thmyi..-ot  pumping  unit      Wr  refeTtoIlotaklel■• 
r.ii.»..'.^..  a  .  l-i-'.,|.,jrgli    ilfv.land.  Tr.rrjnlo.  Monlr.al.  Pblladclphla.  St. 

..,."''"'  •'"'"■■•'■dnc'-"!  c.sl  ormarhlncn.  foundations  and  bulldinn 
%..:,,  J     .  ■tT-allffflcUncy.thf'y  El  vrth.-Iow^ftt  total  coat  of  pumping  wato- 

4'auM>ttu4illliM4>.    *]Uir"Pr<trtisUlilirliibPiiiiplneEaulci»«.- 
0«.  IAN  AI.  STEAM  TURBINE  CO.    ,    TRENTON 


PUMPS 

ilelK- 
a.  St. 
dlDCT 
rater. 


EMERSON  STEAM  PUMPS 

EMERSON  FOOT  VALVES  AND  STRAINERS 
For   Contractors,    Mines.    Quarrips,    CofffrHams,  and 
all  Rough  and  Ready  Service.     Immediate  Deliveries. 

The    Emerson    Pump    &    Valve    Co.,     Inc. 

ALEXANDRIA.  VA. 


rATERBURY^  WIRE  ROR 


Steel  Bridges  &  Buildings 


McClintic  Marshall  Co. 

Pittsburgh 


Send  for  Catalops  deficrlMnR  the  Tabor  "V"  Type 
VolutP  Belt  Driven  CentrlfuRSl  Pumps,  made  Inslte* 
2rom  1' to  6',  also  our  "Tabll£e"  Hand  Force  Pumps. 

TABER  PUMP  COMPANY 
299  Elm  St.,  Buffalo,  N.  Y. 


Erie    Tandem    Rollers 

Built  ^ly 

ERIE    MACHINE  SHOPS 
Erie,  Penna. 

Catalogue  on  Request 


Use   LACLEDE    BARS 

For  Reinforcing  Concrete 

Manufactured  by 

LACLEDE  STEEL  COMPANY,  St.  Louis,  Mo. 

Worka  at  Madiaon,  III.,  Alton,  III. 


V^ot/u6r  Shouels 

THE  THEUr  SHOVEL  COMPANY    LOUAIN  OHIO 


BELLWOOD  STEAM  SHOVELS 

Combine  Power,  Durability.  Efficiency  and  Economy 

They're  as  good  as  It  Ir  possible  to  make  them,  and  we 

can  prove  It  by  actual  tests 

Full  Information  and  prices  mailed  on  request. 

THE  BELLWOOD  STEAM  SHOVEL  CO    Inc. 

BELLWOOD.   PA. 

Phllsdeipbia  Sales  omco; 
J   M   Reed  Co.  Inc..  516  Commercial  Trust  BIdg 


White's  im^oved  Convertible  Level 

from  our  factory  tO    i  Oil 

Ten    Days'  Free   Trial 
DAVID  WHITE  COMPANY 

Comer  Ninlh  and  Cheslnul  Stt.         MILWAlIKtC.  WIS. 
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University  of  Toronto 
Library 


DO  NOT 
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THE 
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Acme  Library  Card  Pocket 
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